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WELCOME TO HAMBURG

WELCOME

 
Welcome to Hamburg and to this Botanical Congress 
 
Both the city and the congress are quite special. I hope you will see with your own eyes 
how beautiful Hamburg is. To spend your time alternatively, we tried very hard to 
present an excellent program. We therefore sincerely hope you will find the congress 
so fascinating that you won’t have any time for sightseeing.  

This congress is a special one: We are proud that the Deutsche Botanische Gesellschaft 
has decided to celebrate its 125 year jubilee organised by the Biocenter Klein Flottbek, 
the Botanical Institute of the University of Hamburg.  

Traditionally the German Botanical Conference has been a domestic event. Within the 
last two decades it gradually transformed into an international conference covering the 
steadily increasing area of modern botany. And both trends are unbroken. Just have a 
look at the titles of the 48 sessions: Topics now range from evolution to biodiversity, 
from the first land plants to radiation, from plant-microbe interaction to genetically 
modified crop plants. Participants from 15 countries from all over the world visit this 
conference.  

As an important remark, I want to thank the staff of the Biocenter Klein Flottbek. 
There was an exceptionally high input and support for the organisation of this meeting. 
Many scientists, technicians and office worker invested a lot of their valuable time in 
preparing this conference, several worked a lot of extra hours to make this event 
possible. And a number of students enthusiastically volunteered as helpers when the 
news of this conference broke. Please take a look at the impressive list of helpers on 
the Organisation Committee´s page. 

It would not be possible to host this conference without the efforts of all the domestic, 
national, and international chairs to arrange an interesting program. Many thanks to 
them. 

Organizing an international conference means always a financial effort. We thank all 
sponsors who contributed to the realization of the Botanikertagung 2007 through their 
financial support or by other ways. 

You, the participants, are most important. Your contributions make the difference. I 
am sure that you make this conference to a thrilling and unforgettable experience. We 
will just enjoy to having you with us.  
 
 
 
Michael Böttger 
 
Congress President 
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SPONSORS 

SPONSORS 

 
WE GRATEFULLY ACKNOWLEDGE THE FINANCIAL CONTRIBUTIONS OF 

THE FOLLOWING SPONSORS 
 

Analytica Jena AG 
Acris Antibodies GmbH 

BASF Aktiengesellschaft 
Beckman Coulter 

Beiersdorf AG 
Bio-Budget Technologies GmbH 

biolab products 
Biometra GmbH 

Blackwell Publishing Ltd. 
CLF Plant Climatics 

Conviron Germany GmbH 
J.J. Darboven GmbH & Co KG 

Department Biologie der Universität Hamburg 
Deutsche Botanische Gesellschaft (DBG) e.V. 

Deutsche Forschungsgemeinschaft 
Eugen Ulmer Verlag 

Eppendorf AG 
Hamburger Sparkasse 

Senat der Freien und Hansestadt Hamburg 
Heinz Holert 

LI-COR Biosciences 
Norddeutsche Pflanzenzucht NPZ 

Oxford University Press 
Sarstedt AG & Co 

Springer 
Heinz Walz GmbH 
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COMMITTEES

COMMITTEES

 
 

ORGANISATION COMMITTEE BIOCENTER KLEIN FLOTTBEK | 
 
 

PRESIDENT Michael Böttger 
VICE PRESIDENT Reinhard Lieberei 
SECRETARY Dirk Warnecke 
OFFICE Semra Ünsal 
FINANCE Mina Nasseh 
TECHNICAL DIRECTOR Rolf Bergmann 
ABSTRACT BOOKS René Lorbiecke, Reinhold Brettschneider 
 Christoph Reisdorff 
POSTER SESSIONS Günter Adam, Frank Maier 
EXCURSIONS Hans-Helmut Poppendieck 
 
ADDITIONAL HELPERS: 
 
Allmuth Andres, Uwe Barfknecht, Detlef Böhm, Susanne Bringe, Martina 
Brumm-Scholz, Monika Bunge, May Christian, Karen Dehn, Brigitte Doormann, 
Dariusz Gryschka, Ulrike Hermes, Margarete Hunt, Andrea Journais, Margret 
Karakaya, Helga Kempcke, Amely Klein, Christa Koch, Kerstin Kollek, Sylvia 
Kröger, Andrea Krohn, Sylvia Kronbügel, Jutta Krüger, Silke Kuchenbecker, 
Claudia Mählmann, Angela Mika, Marlis Nissen, Heidrun Meyer, Monika Meyer, 
Sibylle Mixdorf, Volker Nölting, Imke Oncken, Hannelore Pätschke, Dietmar 
Pierschel, Karin Puttfarken, Ursula Reinitz, Barbara Rudolph, Isolde Scheffner, 
Carsten Schmechel, Renate Schneider, Dagmar Svensson, Reiner Unseld, Margret 
Vielhaben, Petra Wagner, Renate Wegener, Natalya Yevdakova 
 
STUDENT VOLUNTEERS: 
 
Christian Baden, Christin Beneken, Hanna Blaschke, Marike Bönisch, Eva 
Buchert, Kirsten Egg, Wolf L. Eiserhardt, Zdenka Hajkova, Felix Heydel, 
Christine Kröplin, Katrin Krumpe, Inga Ludenberg, Ljiljana Menckhoff, Jan 
Möller, Daniela Müller, Georg Petschenka, Susan Pusunc, Hanna Richter, Sabrina 
Schmidt, Daniel Schenck, Jan Schwerdtfeger, Patrizia Stohn, Swantje Thiele, 
Alexander Thiemann, Joscha Thoma, Marie Timm, Nayuf Valdez, Stephanie 
Vogel, Dirk Wesuls 
 
PROGRAM ADVISORY COMMITTEE: 
 
Please find the domestic, national, and international chair persons in the printed 
lecture program. 
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GENERAL INFORMATION 

GENERAL INFORMATION 

REGISTRATION| 

The Registration desk will be available for questions and registration during 
the hours below. The registration desk is located in the Department of 
Chemistry (Martin Luther King Platz 6). 

Sunday 2nd 18:00 – 20:00 

Monday 3rd – Thursday 6th  8:00 – 18:00 
 
CONGRESS DINNER| 

   Wednesday 5th September at 19:30 

   The Congress Dinner will be held at the “Parlament”, the restaurant of the 
City Hall of the Free and Hanseatic City of Hamburg. It is open to Congress 
participants who bought a ticket. The City Hall is located at the Rathausmarkt, 
easily accessible e.g. by metro bus lines 4 and 5 directly from the Grindelallee 
near the lecture halls. 

 
FAREWELL PARTY: TROPICAL NIGHT IN THE TROPICAL GREEN HOUSES| 

   Thursday 6th  September at 19:30 

   The Farewell Party is open to all Congress participants and will be localized 
in the green houses of the Old Botanical Garden. Beverages, food, music and 
guided tours through the green houses will be provided. 

LUNCHES  | 

   No official lunches are provided. However, several cafeterias and restaurants 
are available around the venue. 
Lunch places around Martin Luther King-Platz - from Yellow Pages Hamburg 
(see table on next page for details) 
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GENERAL INFORMATION

GENERAL INFORMATION

 
 

Lunch places around Martin Luther King-Platz - from Yellow Pages Hamburg 
 
 

 
 

1    Pharaonen    An der Verbindungsbahn 10 
2    Kreta-Grill    Beim Schlump 1 
3    Restaurant Patio    Beim Schlump 27 
4    Geo 53    Beim Schlump 53 
5    PIAZZA Richard Lühr    Bogenstr. 3 
6    La Mirabelle Pierre Moissomier    Bundesstr. 15 
7    TAPEO spanisches Restaurant    Bundesstr. 30 
8    Ristorante Pizzeria Siciliana    Bundesstr. 31 
9    Down Under    Grindelallee 1 
9    Gorki Park Gaststätten Betriebs-GmbH    Grindelallee 1 

10    Balutschi    Grindelallee 31 
11    Subway Store am Campus    Grindelallee 35 
12    Ethio Äthiopische Spezialitäten u. mehr    Grindelallee 91 
12    Balutschistan Pakistanisches Restaurant    Grindelallee 91 
13    Schweinske Harvestehude    Grindelallee 117 
14    Raw Like Sushi Restaurant    Grindelallee 134 
15    Dezember    Grindelallee 146 
16    Gopalam Vegetarische Indische Küche    Grindelallee 159 
17    Restaurant Hindukusch    Grindelhof 15 
18    Restaurant Arkadasch    Grindelhof 17 
19    Ristorante Allegria    Grindelhof 33 
20    Brasserie Bar Cassis    Grindelhof 39 
21    Doris Diner American Restaurant    Grindelhof 43 
21    Der Etrusker    Grindelhof 43 
22    L'Espresso Bar    Grindelhof 45 
23    Grindelchen    Grindelhof 64 
24    Apadana Restaurant    Grindelhof 77 
25    Himalaya    Grindelhof 87 
26    Restaurant La Madrague    Hallerplatz 10 
27    Jopes, Restaurant-Cafe-bar    Heinrich-Barth-Str. 15 
28    Il Tramezzino    Reinfeldstr. 2 
29    Panda China Imbiß    Rentzelstr. 14 
30    Dwaraka Indianrestaurant    Rentzelstr. 38 
31    Peking Enten Haus    Rentzelstr. 48 
32    A'Shamra    Rentzelstr. 50 
33    Kuba Mia    Rentzelstr. 54 
34    Restaurant L' Auberge Francaise    Rutschbahn 34 
35    Gran Sasso    Schlüterstr. 12 
36    Bodega Castellana    Schlüterstr. 79 
37    Schablowsky Peter    Schlüterstr. 81 
38    Al-Dente    Schlüterstr. 86 
39    SternChance Cafehaus GmbH    Schröderstiftstr. 7 
40    Restaurant Rosenhof    Tiergartenstr. 2 
41    Mensa Studierendenhaus    Von-Melle-Park 2 
42    Mensa Campus    Von-Melle-Park 5 
43    Mensa Philosophenturm    Von-Melle-Park 6 
44    Mensa Geomatikum    Bundesstraße 55 
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SUNNY HAMBURG! 

Perhaps you already discovered the Hamburg section of our website, presenting a wealth of 
possible activities in the city. If you do not find the time to scroll through these pages, here is a 
subjective, printed selection of suggestions: 

 

1. GET AIRBORNE: THE HAMBURG HIGHFLYER 
Soar 150 m over Germany's most beautiful city. Enjoy breathtaking views of 
the city centre, harbour and Alster lake from a captive balloon. Daily from 
10:00 to 22:00, last ride 21:40, weather permitting. Bookings well in advance 
are advisable: http://www.highflyer-hamburg.de/english/index.html 

ADDRESS: Deichtorstraße 1–2, 20095 Hamburg, Tel. +49 40-3008 69 69 

Take inbound bus No. 5 at Grindelhof. Change to the U1 at Stephansplatz 
(inbound) and exit at Steinstraße. 

 

2. GET ON BOARD: EMBARK ON AN ALSTER BOAT TRIP 
Explore the city from a unique perspective: From one of the „White fleat“ 
Alster boats. Seasickness is no problem at all. Once you’ve seen Hamburg 
from an Alster steamer, you’ll know that the “Gateway to the World” is not 
just the city boasting the most bridges but also a metropolis which is one of 
the greenest in Europe. There are Alster cruises (where you board and leave 
the ship at the pier of your choice, 1,30 € per pier) as well as complete round 
trips (10 €). You can also embark for an extended canal trips (13 €) or a 
romantic twilight trip (15 €):     http://www.alstertouristik.de/e_index.php 
 
To get to the pier, take busses No. 4 and 5 to Jungfernstieg  

 

3. A WALK ON HAMBURGS CITY WALL  
After your city walk you would like to see one of Hamburg’s botanical 
attractions? “Planten & Blomen (north german dialect for „plants and 
flowers“) is the old botanical garden of Hamburg and offers an impressive 
public greenhouse – a must for any true botanist. It will be the site of the 
farewell party. 

http://www.plantenunblomen.hamburg.de/index.html 

http://www.biologie.uni-hamburg.de/bzf/garten/schaugew.htm 
 

4. BOARD A FERRY BOAT ON THE ELBE RIVER  
Take outbound bus No. 5 to Hoheluftbrücke, change to inbound U3 to 
Landungsbrücken, where you can board various boats.  The use of the regular 
ferry boats is included in your transportation ticket – so they are free for you.  
There are various ferries that bring you to several docks and remote parts of 
this harbour, e.g the lines 74 and 75. For an extended trip you board ferryboat 
line No. 62 to Finkenwerder. You may exit and reboard the ship at the stops 
on route. There are various sights, look at our homepage. Having reached 
Finkenwerder you may return with the same boat, or you change to line 64 
and cross the river to Teufelsbrück. Buses and the S1 trains will bring you 
back to the city. You can also walk through the Jenisch Park to Klein 
Flottbek for paying a visit to the botanical garden, and return to the City by 
the S1 trains.  

There are also commercial harbour boat trips which are not included in your 
transportation conference ticket which will be nevertheless quite interesting. 
Ask if they include a trip into the Speicherstadt (this is depending on the 
tides). 
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HAMBURG IN THE RAIN!

Hamburg is famous for its rainy weather. Remember there is no bad weather, only wrong 
clothing. In case you forgot your rain jacket and your umbrella, here are some suggestions for 
indoor activities. 

 

1. PRESERVING THE PAST: MUSEUMS IN HAMBURG  
Only a few steps away from the conference site you can visit the following museums, 
which are all affiliated to the University of Hamburg:  

ZOOLOGICAL MUSEUM: http://www.biologie.uni-hamburg.de/zim/sammlung.html 
Martin-Luther-King Platz 3.- Open: Tuesday-Sunday : 10:00 – 17:00. 

GEOLOGICAL AND PALAEONTOLOGICAL MUSEUM: http://www.uni-hamburg.de/geol_pal/ 
Bundesstr. 55 – Open : Monday to Friday :  9:00 – 18:00.  

MINERALOGICAL MUSEUM: http://www1.uni-hamburg.de/mpi/museum/de/index2.html/ 
Grindelallee 48 – Open: Wednesday  15:00 – 18:00 and Sunday 10:00- 17:00. 
Very impressive exhibition of minerals from all over the world. 

Not affiliated to the University of Hamburg, but nevertheless interesting is the 
„MUSEUM DER ARBEIT”  http://www.museum-der-arbeit.de, offering an exhibition on 
all kind of labour and professions typical for the city. There is also the restaurant 
TRUDE!  

Wiesendamm 3, take the Bus No. 5 to Hoheluftbrücke and the U3 (yellow line) to 
Barmbek. The museum is located directly at the station  

 

2. SPEICHERSTADT ACTIVITIES 
Hamburg is a port city and a center of commerce. Goods from all over the world are 
stored and traded close to the harbour. The “Speicherstadt”, a historical warehouse 
complex in the old city, offers a variety of attractions: The Hamburg Dungeon, 
Miniature Wonderland (the largest model railway in the world), Muesum of Spices, 
Afghan Museum, Museum of the “Speicherstadt”,  Museum of the customs and the 
“dialog in the dark“!! Take inbound buses No. 4 or 5 to Rathausmarkt, change there to 
Bus No. 3 to “Speicherstadt”. Or take outbound bus No. 5 to Hoheluftbrücke, change 
to inbound U3 and exit at Baumwall. If you exit one stop earlier at Landungsbrücken 
you can walk along the docks to the Speicherstadt.  

 

3. CITY PARK AND PLANETARIUM 
The Hamburg City Park (Stadtpark) is an ideal place for walking or even for 
swimming and for all other kinds of recreational outdoor activities. It is also the site of 
one of the world’s most modern planetariums. However be prepared that the Hamburg 
planetarium focuses more on laser shows than on stars and that you’ll have to book a 
ticket well in advance on http://www.planetarium-hamburg.de 
Address: Hindenburgstraße 1b: Take outbound bus No. 5 to Hoheluftbrücke and use 
the outbound U3 (yellow line) to Borgweg, then take a 10 minutes walk through the 
park to reach the Planetarium, which is inside a huge water tower.  

 

4. ANIMALS FROM THE POLAR AND EQUATORIAL REGIONS: 
HAMBURG’S ZOO “TIERPARK HAGENBECK”.  

This green oasis in the centre of Hamburg is a popular day-trip destination whatever 
the weather. Whether you choose to visit alone, with your partner, or with your 
children, Hagenbeck’s Zoo has something for everyone. Historically Hagenbeck was 
the first zoo worldwide presenting animals not in cages, but in panoramic open-air 
enclosures. In 2007 Hagenbeck celebrates its 100th anniversary. In May a new tropical 
aquarium has been opened for the public.  
http://www.hagenbeck-tierpark.de/index.php?id=553&L=1 
Open: daily 9:00 to 18:00. Take outbound bus No. 4 and exit at Schlump, change to 
outbound U2 to Hagenbecks Tierpark. 
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INFORMATION FOR SPEAKERS AND AUTHORS

SPEAKERS & AUTHORS 

 
 

SPEAKERS  |  

   Most invited talks are 25 min plus 5 min discussion. Most short talks are 12 
min plus 3 min discussion. However, chairs arranged their sessions 
individually. Please have a look at the schedule of the session of your 
topic. Be aware of the fact that some topics have more than one session. 

 
 
 
 
PROJECTION |  

   Speakers and presenting authors are kindly requested to contact the staff in 
the preparation room or at the speakers’ desk in the lecture halls and hand in 
their presentations as early as possible but no later than one day prior the 
lectures are scheduled. 

   Those participants presenting on Monday 3rd September are kindly requested 
to deliver their presentations on Sunday 2nd between 18:00 and 20:00. If this 
is not possible, the presentations must be delivered on Monday 3rd at least 
one our before the beginning of the session. 

   Please provide us with your presentation by CD or DVD. We know that 
USB sticks would be more convenient, but the promiscuous handling of 
about 200 USB sticks on our computers may cause security problems and 
system instability. Therefore, we appreaciate CD or DVD for your own safety 
and for computer hygiene in lecture halls. 

   Projection from a PC is available in all lecture halls. All PC are equipped 
with Windows Professional XP software and MS Office 2003. 

   Presentations will be accepted only as MS Powerpoint presentations or 
stand alone presentations. However, correct presentations in other formats 
than MS Powerpoint cannot be guaranteed. Please make use of standard fonts 
only. We recommend Apple users to test their presentation on a 
Windows computer. In order to ensure correct display of complex 
presentations such as movies etc., usage of a personal laptop computer will 
be accepted in individual cases. 

 
 
 
 
POSTERS |  

   Maximal poster size should be DIN A0 portrait size (84,1 cm width x 118,9 
cm height). Material to fix the posters to the panels is available at the posters 
desk located in the poster hall. Posters must be on display during the entire 
congress, from Monday 3rd morning to Thusday 6th late afternoon. 

   Poster boards can be identified by the reference number that appears on the 
panel and corresponds to the final number indicated in the Book of Poster 
Abstracts. Your submission ID is not your poster ID. Due to data processing 
some poster numbers might have changed with respect to the Congress 
Homepage. 

 

 

 



 

 11

INFORMATION FOR SPEAKERS AND AUTHORS

SPEAKERS & AUTHORS

 
POSTER SESSIONS |  

   Authors are kindly requested to stay close to their posters for discussion with 
other participants as per the following schedule: 

   Poster Session I:  

   Tuesday 4th 16:00 – 19:00 
    16:00 – 17:00 even numbers 

    17:00 – 18:00 odd numbers 

 

   Poster Session II:  

   Wednesday 5th 16:00 – 19:00 

    16:00 – 17:00 odd numbers 

    17:00 – 18:00 even numbers 

 
 

   Posters must be removed on Thursday 6th at 19:00. Posters left on the panels 
will not be mailed to the authors after the Congress. The Botanikertagung 
2007 Hamburg will not be responsible for loss or damage occurring to 
posters left on the panels. 

 
BEST POSTER AWARD |  

The 5 best posters of the Congress will be choosen by the chairs. Selected 
posters will be marked with a label on Wednesday 5th 18:00. Authors of 
these posters are kindly requested to contact the staff at the registration 
desk.  
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SCHEDULE 

SCHEDULE 
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SCHEDULE 

SCHEDULE 
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MAP 

MAP 
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MONDAY 3 - SEPTEMBER

PROGRAM

MONDAY 3 – SEPTEMBER 
 
8:00 – 9:00  | REGISTRATION IN THE FOYER OF THE LECTURE HALLS 

   Martin Luther King-Platz 3 

9:00 – 9:05  | OPENING  

   Lecture Hall A 

   Prof. Dr. Michael Böttger - Congress President 

9:05 – 9:25  | WELCOME  

9:05 – 9:10   Prof. Dr. U.-I. Flügge - President of the Deutsche Botanische Gesellschaft 

9:10 – 9:15   Prof. Dr. Hans-Joachim Weigel - President of the Federal Agricultural 
Research Centre 

9:15 – 9:20   Staatsrat Dr. Roland Salchow - Freie und Hansestadt Hamburg 

9:20 – 9:25   Prof. Dr. Arno Frühwald - Dean of the Faculty for Mathematics, 
Informatics and Natural Sciences 

9:25 – 10:10  | PLENARY LECTURE  

   L-1 Botany and Botanical Institutions at Hamburg 
    Hans-Helmut Poppendieck - University of Hamburg 

10:10 – 10:25  | COFFEE BREAK  

10:25 – 11:55  | PLENARY LECTURES  

   Lecture Hall A  

10:25 – 11:10   L-2 Symbiogenesis and cell evolution 
    Thomas Cavalier-Smith - University of Oxford 

11:15 – 11:55   L-3 Innate immunity in plants 
    Thomas Boller - Universität Basel 

12:00 – 12:05  | WELCOME  

   Lecture Hall A  

   Prof. Dr. Monika Auweter-Kurtz - President of the University of Hamburg 

12:05 – 13:05  | LAUREATIONS 
   Ceremony for the Bestowal of the Strasburger-, Pfeffer- and Wiehe-

Award 

   Lectures of the Laureates: 

   Strasburger-Award - Kahmen, Ansgar - The role of plant diversity for 
ecosystem processes in a changing climate 

   Pfeffer-Award - Shahollari, Bationa -  Molecular analyses of the 
interaction between Arabidopsis thaliana and the endophytic fungus 
Piriformospora indica 

   Wiehe-Award - Finkemeier, Iris -  Antioxidant defence and redox 
regulation in plant mitochondria: The role of type II peroxiredoxin F 
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MONDAY 3 - SEPTEMBER 

PROGRAM 

13:05 – 14:00  | LUNCH BREAK 
 

14:00 – 15:30  | LECTURE SESSION S01 – S06  : 
 

14:00 – 15:30  | S01 - HALOPHYTES  

    Lecture Hall E 

   Chairpersons: Siegmar-Walter Breckle, Maik Veste 

 14:00   Halophytes: Plants for the future? 
Tim Flowers - University of Sussex 

14:30    Effects of saline irrigation water on growth, physiology and quality of 
Mesembryanthemum crystallinum, a rare vegetable crop 
Werner B. Herppich - Potsdam-Bornim 

14:45    Relationship between photosynthetic activity and seed quality in the salt-
treated oilseed halophyte Cakile maritima 
Ahmed Debez - Universität Hannover 

15:00    Interactive effects of NaCl salinity and elevated atmospheric CO2 
concentration on the potential cashcrop halophyte Aster tripolium 
Nicole Geißler - Justus-Liebig-Universität Gießen 

15:15    Development of cob root in response to salinity in Populus euphratica 
Peter Hawighorst - University of Goettingen 

 

14:00 – 15:30  | S02 - SEXUAL PLANT REPRODUCTION 
    Lecture Hall B 

   Chairpersons: Hugh Dickinson, Erhard Kranz 

 14:00   Epigenetics in plant gametes and early seed development 
Hugh Dickinson – Oxford University  

14:30    Pattern information in the Arabidopsis and maize embryo 
Wolfgang Werr – Universität Köln 

15:00    Paternal genome activity in maize zygotes 
Stefan Scholten – Universität Hamburg 

14:00 – 15:30  | S03 - FLORAL DIVERSITY: FROM THE ORGANISM TO THE 
MOLECULAR LEVEL  

    Lecture Hall D 

   Chairpersons: Regine Claßen-Bockhoff, Sabine Zachgo 

 14:00   Flower development and evolution viewed from a diversity perspective 
Peter K. Endress - Universität Zürich 

14:30    The regulation of petal cell shaping for pollinator attraction 
Cathie Martin - John Innes Centre, United Kingdom 

15:00    Development of a Monosymmetric Corolla in Iberis amara 
(Brassicaceae) 
Andrea Busch -  Köln 

15:15    Fusion in flowers and cacti using generalized conic sections 
Johan Gielis - Geniaal Bvba, Belgium 

14:00 – 15:30  | S04 – ORGANELLES (PART I)  
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MONDAY 3 - SEPTEMBER

PROGRAM

    Lecture Hall A 

   Chairpersons: Elke Pratje, René Lorbiecke 

 14:00   RNA editing in plant mitochondria 
Axel Brennicke - Universität Ulm 

14:30    Deciphering plant organellar tRNA trafficking 
Laurence Marechal-Drouard - IBMP-CNRS Strasbourg 

15:00    Ecotype variants allow map-based cloning of genes involved in 5’ end 
processing in Arabidopsis mitochondria 
Stefan Binder - Universität Ulm 

15:15    The multifunctional NADH dehydrogenase / carbonic anhydrase 
complex of plant mitochondria 
Hans-Peter Braun - Universität Hannover 

14:00 – 15:30  | S05 – SECONDARY METABOLISM 
    Lecture Hall C 

   Chairpersons: Maike Petersen, Reinhard Lieberei 

 14:00   Organization of the Catharanthus roseus alkaloid factory  
Benoit St. Pierre - Université de Tours 

14:30    What Ginger and Banana have in common - The Biosynthesis of 
Diarylheptanoids 
Silke Brand - Braunschweig University  

14:45    Furanocoumarin biosynthesis in Ammi majus: Cloning and 
characterization of psoralen synthase, the first pathway-specific 
cytochrome P450 
Joachim Hans - Philipps-Universität Marburg 

15:00    Anti-inflammatory properties of licochalcone a from glycyrrhiza inflata 
on human skin 
Ludger Kolbe, Beiersdorf AG, Germany 

15:15    The Arabidopsis MATE transporter TT12 acts as a vacuolar 
flavonoid/H+-antiporter active in proanthocyanidin-accumulating cells 
of the seed coat 
 Markus Klein - University of Zürich 

14:00 – 15:30  | S06 – SENSING: RECEPTORS AND SIGNALLING (PART I) 
    Lecture Hall Z 

   Chairpersons: Rainer Hedrich, Hartwig Lüthen 

 14:00   Auxin, polarizing signal for cell and tissue polarity  
Jiri Friml - Universität Tübingen 

14:30    The root cap is essential for ethylene-mediated regulation of maize root 
development and interferes with shoot-born ethylene metabolism 
Hans Georg Edelmann - Universität Siegen  

14:45    Red and blue light perception in Agrobacterium tumefaciens 
 Inga Oberpichler - Universität Karlsruhe 

15:00    Dissection of Phytchrome A Light Signalling 
Thomas Kretsch - Albert-Ludwigs-Universität Freiburg 

15:15    Blue light inhibits guard cell plasma membrane anion channels in a 
phototropin dependent manner 
 Max Robert Roelfsema -  University of Würzburg 

 

15:30 – 16:00  | COFFEE BREAK 

16:00 – 17:45  | LECTURE SESSIONS S07 – S12 : 
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MONDAY 3 - SEPTEMBER 

PROGRAM 

16:00 – 17:45  | S07 - GENETICALLY MODIFIED CROP PLANTS (PART I)  

    Lecture Hall B 

   Chairpersons: Ernst Heinz, Dirk Becker 

 16:00   The political situation of Plant Biotechnology and the second generation 
of genetically modified plants 
Ricardo Gent - Deutsche Industrievereinigung Biotechnologie 

16:30    Sustainable production of marine omega3-fatty acids in land based 
plants 
Joerg Bauer - BASF Plant Science GmbH 

17:00    Golden Rice on a mission 
Peter Beyer, Universität Freiburg 

17:30    Large scale production of human antimicrobial peptides in plants 
Michael Kleine - Planton GmbH, Germany 

16:00 – 17:45  | S08 - PLANT INVASION AND GLOBAL CHANGE 
    Lecture Hall E 

   Chairpersons: Ingo Kowarik, Hans-Helmut Poppendieck 

 16:00   Does global change increases the success of biological invaders? 
Gian-Reto Walther - Universität Bayreuth  

16:30    From Ecosystem invasibility to local, regional and large-scale patterns of 
invasive species 
Ingolf Kühn - Helmholtz Centre for Environmental Research – UFZ  

16:45    Hybridization with aliens as a threat for native biodiversity 
Walter Bleeker - University of Osnabrück 

17:00    Influence of traits on success and failure in alien plant species' 
establishment in Germany 
Jan Hanspach - Helmholtz-Centre for Environmental Research - UFZ 

17:15    Invasive today - invasive tomorrow? Temperature induced plasticity in 
morphology, biomass allocation and growth in invasive tree species 
Ina Säumel - TU Berlin 

17:30    Invasion without sex in Veronica filiformis 
Dirk C. Albach -Johannes Gutenberg-Universität Mainz 

16:00 – 17:45  | S09 - SENSING: RECEPTORS AND SIGNALLING (PART II)  

    Lecture Hall Z 

   Chairpersons: Rainer Hedrich, Hartwig Lüthen 

 16:00   Modulation of phytochrome B signal transduction by two-component 
signalling systems 
Klaus Harter - Universität Tübingen 

16:30    Ethylene-regulated programmed epidermal cell death in rice 
Bianka Steffens - Christian-Albrechts-University 

16:45    A PIIB-type Ca2+-ATPase controls abiotic stress signalling in moss 
Enas Abdullah Qudeimat - Freiburg University 

17:00    AtCBL10, a novel component in the salt stress signaling pathway 
Rainer Waadt - Universität Münster 

17:15    The generation of intracellular pH signatures - a selective path to the 
induction of secondary metabolite biosynthesis 
Werner Roos -  Martin-Luther-University of Halle



 

 19

MONDAY 3 - SEPTEMBER

PROGRAM

 

17:30    Who’s on First? Identification of Gene Transcripts in Arabidopsis 
thaliana L. Roots that Rapidly Respond to Iron Deficiency. 
Thomas J. Buckhout - Humboldt University Berlin 

16:00 – 17:45  | S10 – ORGANELLES (PART II)  

    Lecture Hall A 

   Chairpersons: Elke Pratje, René Lorbiecke 

 16:00   RNA polymerases in mitochondria and plastids 
Thomas Börner - Humboldt-Universität zu Berlin 

16:30    Plastid genomes of parasitic flowering plant species 
Kirsten Krause - University of Tromsø 

16:45    AtZr1 is the Etched1-orthologous gene from Arabidopsis and crucial for 
plant development including cellular organization, cell size and 
chloroplast development 
Jantjeline Kluth - Universität Hamburg 

17:00    Group II intron-binding proteins, components of the putative 
chloroplast spliceosome in Chlamydomonas reinhardtii 
Ulrich Kück - Ruhr Universität Bochum 

17:15    SRP-dependent protein transport to the thylakoid membrane of 
chloroplasts 
Danja Schünemann - Ruhr Universität Bochum 

17:30    Vesicle-inducing protein in plastids 1 (VIPP1) forms rod-shaped 
supercomplexes that are disassembled by the chloroplast HSP70B-
CDJ2-CGE1 chaperone machinery 
Michael Schroda - University of Freiburg 

16:00 – 17:45  | S11 – PLANT-ANIMAL INTERACTION (PART I) 
    Lecture Hall C 

   Chairperson: Susanne Dobler 

 16:00   Early Herbivore Alert: Insect Eggs Induce Plant Defence  
Monika Hilker - Freie Universität Berlin 

16:30    Signals in plant herbivore interactions: A role for channel-forming 
compounds from oral secretions of insects 
Heiko Maischak - MPI for Chemical Ecology Jena  

16.45    The complex relationship between specialized insects and plants 
containing pyrrolizidine alkaloid 
Linzhu Wang - Universität Kiel 

17:00    Coping with cardenolides in host-plants - multiple ways of achieving 
resistance by amino-acid substitutions in the Na+/K+-ATPase 
Melanie Göttling – University of Hamburg 

17:15    How does an outbreak start within the forest pest species Tortrix 
viridana? 
Hilke Schroeder - University of Hamburg 

17:30    Feeding Behavior, Biology and Morphology of the horse-chesnut leaf 
miner Cameraria ohridella in Hamburg (Results of the HAM-CAM 
Project 2001-2007) 
Ulrich Zunke - University of Hamburg 
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16:00 – 17:45  | S12 – RADIATION AND SPECIATION PROCESSES (PART I) 
    Lecture Hall D 

   Chairpersons: Volker Wissemann, Barbara Rudolph 

 16:00   Analysis of speciation processes in sympatric species of Hordeum 
(Poaceae) from southern South America  
Frank Blattner, IPK Gatersleben 

16:30    Entering the Andes – The speciation of Serpocaulon (Polypodiaceae, 
Pteridophyta) 
Hans-Peter Kreier - University of Kassel  

16:45    Reconstruction of immigration pathways of Laurus azorica (Franco) 
Seub. on the Canary Islands 
Ina Galinsky  - Universität Hamburg 

17:00    Scaly tree fern radiations in the Madagascan region: neoendemism and 
recent, coincident diversification bursts 
Thomas Janssen - Georg-August-Universität Göttingen 

17:15    Sympatric speciation in the sexually deceptive orchids Ophrys 
chestermanii, O. normanii and O. tenthredinifera 
Julia Gögler - Universität Ulm 

17:30    Systematics and biogeography of Chilean Puya species (Bromeliaceae) 
Katharina Schulte - Forschungsinstitut Senckenberg & J. W. Goethe-
Universität Frankfurt 

19:30  | PUBLIC EVENING LECTURE (IN GERMAN LANGUAGE)  

   Lecture Hall A  

   L4 Pflanzen contra Herbivore: Überleben mit Duft und Nektar 
    Wilhelm Boland - MPI Jena 

 

 

 

TUESDAY 4 – SEPTEMBER 

8:30 –10:30  | PLENARY LECTURES  

   Lecture Hall A  

8:30 – 9:05   L-5 Lessons learned from modern coffee research: Post 
harvest physiology as linkage between basic plant biology 
and applied botany 
Dirk Selmar - TU Braunschweig 

9:10 – 9:45   L-6 Biotechnology for broadening genetic variation in plant 
breeding 
Christian Jung - Universität Kiel 

9:50 – 10:30   L-7 Heterotrimeric G-protein signaling in plant ABA 
responses 
Sarah M. Assmann, Pennsylvania Sate University 

 

10:30 – 11:00  | COFFEE BREAK 
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11:00 – 12:30  | LECTURE SESSIONS S13 – S17  
 

11:00 – 12:30  | S13 - ECOLOGY AND ECOPHYSIOLOGY OF ALGAE  

    Lecture Hall C 

   Chairpersons: Ulf Karsten, Dieter Hanelt 

 11:00   Dynamic chemical defense reactions of diatoms: What is known, what is 
real? 
Georg Pohnert - Friedrich-Schiller-Universität Jena 

11:30    Photoprotection capacities differ among diatoms: Possible consequence 
on their spatial distribution related to fluctuations in the underwater 
light climate 
Johann Lavaud - University of Konstanz 

11:45    Blue-light-activated diurnal defense in Fucus vesiculosus 
Florian Weinberger - Leibniz-Institut für Meereswissenschaften 

12:00    Green algae on artificial hard substrates – a recently growing 
phenomenon 
Rhena Schumann - University of Rostock 

12:15    Colourless algae: The ecophysiological (dis)advantage of being a plant 
Jens Boenigk - Institute for Limnology Austria 

11:00 – 12:30  | S14 - MEMBRANE TRANSPORT (PART I) 
    Lecture Hall A 

   Chairpersons: Gerhard Thiel, Alexander Grabov 

 11:00   "Channelrhodopsin", Physiology of a Light-Gated Ion Channel 
Peter Hegemann - Humboldt-Universität Berlin 

11:30    Metabolite pores in the outer membrane of chloroplasts 
Richard Wagner - Universität Osnabrück 

12:00    Towards the identification and characterization of transporters 
connecting the different compartments involved in photorespiration 
David Gagneul - Heinrich-Heine-University Düsseldorf 

12:15    Plant aquaporins and CO2 membrane transport 
Norbert Uehlein - Darmstadt University of Technology 

11:00 – 12:30  | S15 - GENETICALLY MODIFIED CROP PLANTS (PART II) 
    Lecture Hall B 

   Chairpersons: Ernst Heinz, Dirk Becker 

 11:00   GM potato traits on the way to the European market 
Jens Lerchl - SunGene GmbH Gatersleben 

11:30    Transgenic Poplar as Agricultural Crops? 
Matthias Fladung - Institute for Forest Genetics and Forest Tree Breeding 
Germany 

12:00    Simultaneous overexpression of PsGPT and AtNTT increase starch 
content and yield of transgenic potato plants - Comparison of 
greenhouse and field grown plants 
Christian Greiten – University of Cologne 

12:15    Behaviour of transgenic potato with pharmaceutical and technical value 
under field conditions 
Heike Mikschofsky - University of Rostock 
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11:00 – 12:30  | S16 - GRAVITATION BIOLOGY: GRAVISENSING IN 
PLANTS 

    Lecture Hall Z 

   Chairperson: Rüdiger Hampp 

 11:00   Noise amplification and rheological tuning of plant gravisensing 
Karl H. Hasenstein - University of Louisiana at Lafayette 

11:30    Endocytosis and Vesicle Trafficking in Gravitropism and Phototropism 
Frantisek Baluska - University of Bonn 

11:45    Gravitaxis in Euglena gracilis 
Peter Richter – University of Erlangen 

12:00    A Role for Phospholipase A in Auxin Gene Regulation and Auxin 
responses. The Receptor Coupling Phospholipase A to Auxin May Not 
be TIR1 
Günther Scherer - Leibniz Universität Hannover 

12:15    Gene expression studies of selected transcription factors in Arabidopsis 
thaliana cell cultures during sounding rocket µG  
Maren Babbick - Universität Tübingen 

11:00 – 12:30  | S17 - EARLY DIVERSIFICATION AND ANCIENT LINEAGES 
OF LAND PLANTS 

    Lecture Hall D 

   Chairpersons: Harald Schneider, Thomas Speck 

 11:00   Gametophytes of Early Devonian land plants? 
Hans Kerp - Universität Münster 

11:30    Assimilation and transpiration capabilities of rhyniophytic plants and 
implications for palaeoatmospheric carbon dioxide concentration 
Wilfried Konrad - Universität Tübingen 

11:45    Secondary growth: mechanical adaptations in cortical tissues of recent 
and fossil climbing plants 
Tom Masselter - Botanischer Garten der Universität Freiburg 

12:00    Exploring the early adaptive radiation of land plants using a 
phylogenetic top-down approach 
Harald Schneider - Natural History Museum London 

12:15    Exploring the earliest bryophytes by employing molecular evidence 
Jochen Heinrichs - University of Göttingen 

 

12:30 – 13:00  | BECKMAN COULTER SYMPOSIUM 

   Lecture Hall B  

   Population genomics approaches to understanding apomixis and 
hybridization in St. John’s Wort (Hypericum perforatum) 
 Marta Puente Molins - IPK Gatersleben 

 

13:00 – 14:00  | LUNCH BREAK 
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14:00 – 16:00  | LECTURE SESSION S19 – S24  : 
 

14:00 – 16:00  | S19 - RADIATION AND SPECIATION (PART II)  

    Lecture Hall D 

   Chairpersons: Volker Wissemann, Barbara Rudolph 

 14:00   Speciation mechanisms and rapid radiation in plants 
Hans Peter Linder - Universität Zürich 

14:30    Allelic differentiation of two single copy genes in pentaploid roses 
Volker Wissemann - University of Giessen 

14:45    Breeding system and speciation: Self-incompatibility in the genus 
Diplotaxis (Brassicaceae) 
Corinna Laschke - University of Osnabrück 

15:00    Ecological adaptation leading to speciation in Lathyrus: Combining 
nuclear spacer data and phytosociologic surveys using phylogenetic 
networks 
Matthias Schlee - University of Tübingen 

15:15    Maintenance of species integrity in sympatric oak species and the 
genetics of species differences 
Oliver Gailing - University of Göttingen 

15:30    Oenothera - a model to study the role of nuclear-plastid interaction in 
speciation 
Stephan Greiner - Botanisches Institut der LMU München 

15:45    Phylogeography and population structure of SE Asian ant plants of the 
genus Macaranga, sect. Pruinosae (Euphorbiaceae) 
Kurt Weising - University of Kassel 

14:00 – 16:00  | S20 - PHOTOSYNTHESIS AND ASSIMILATION (PART I): 
REGULATION OF LIGHT REACTIONS IN PHOTOSYNTHESIS 

    Lecture Hall A 

   Chairpersons: Christian Wilhelm, Dario Leister 

 14:00   Interorganellar communication and the regulation of photosynthesis 
Dario Leister -  Ludwig-Maximilians-Universität München  

14:30    Cytosolic translational control of the light harvesting system 
Jan H. Mussgnug - Universität Bielefeld 

14:45    Analysis of the different oligomerization behaviour of light-harvesting 
proteins 
Volkmar H.R. Schmid -Johannes Gutenberg-Universität Mainz 

15:00    Molecular crowding and lateral protein traffic in photosynthetic 
membranes 
Helmut Kirchhoff - Universität Münster 

15:15    The Role of Low-Molecular-Weight Subunits in Biogenesis, Structure 
and Function of Thylakoid Membrane Complexes 
Serena Schwenkert - LMU München 

15:30    New insights into the molecular mechanisms involved in high light 
photoprotection and non-photochemical quenching in higher plants 
Alfred Holzwarth - MPI Mülheim 
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14:00 – 16:00  | S21 - WETLAND ECOLOGY  

    Lecture Hall E 

   Chairpersons: Andrew Baldwin, Kai Jensen 

 14:00   Ecology of natural and restored tidal freshwater wetlands of the U.S. 
mid-Atlantic coast 
Andrew Baldwin - University of Maryland 

14:30    Adaptation of roots and shoots of the common reed to high salt 
concentration 
Rudolf Ehwald - Humboldt-Universität zu Berlin 

14:45    A cortical pathway of axial water transport in fine branch roots of 
Phragmites australis 
Michael Fritz - Humboldt Universität zu Berlin 

15:00    Vernal pools in the 9th Region of Chile: dispersal mechanisms and 
species-area relationships 
Miguel Alvarez - Albert-Ludwigs-Universität Freiburg 

15:15    Plant diversity and conservation of the Egyptian northern lakes  
Kamal Hussien Shaltout - Tanta University Egypt 

15:30    Competition, facilitation and stress along a salinity gradient – a 
transplant experiment in the Elbe Estuary 
Jana Gesina Engels - Universität Hamburg 

15:45    Extreme event effects on diversity and endangered species in flooded 
grassland of the river Elbe 
Judith Glaeser - Helmholtz Centre for Environmental Research – UFZ 

14:00 – 16:00  | S22 – PLANT PATHOGENS  

    Lecture Hall Z 

   Chairpersons: Günter Adam, Wilhelm Schäfer 

 14:00   Molecular dissection of infection structure function of the maize 
pathogen Colletotrichum graminicola 
Holger Bruno Deising - Martin-Luther-Universität Halle Wittenberg 

14:30    Fusarium diseases of cereals: fungal virulence and plant defence 
Frank J. Maier - University of Hamburg 

14:45    Sedentary plant nematodes, pathogens that trigger organ neogenesis in 
roots 
Florian M.W. Grundler - Universität für Bodenkultur, Austria 

15:00    Mechanisms that Control Agrobacteria-induced Crown Gall 
Development 
Rosalia Deeken - University of Würzburg 

15:15    Rhizobacterial volatiles affect the growth of plants 
Marco Kai - University of Rostock 

15:30    Regulation of (1,3)-ß-glucan synthesis in Arabidopsis thaliana in 
response to biotic stress 
Christian Axel Voigt - Carnegie Institution Stanford 

15:45    A role for a flavin-containing monooxygenase in pathogen defence in 
plants 
Nikolaus L. Schlaich - RWTH Aachen 

14:00 – 16:00  | S23 – N/S METABOLISM 
    Lecture Hall C 

   Chairpersons: Ralf-Reiner Mendel, Heinz Renneberg 
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 14:00   The use of sulfur in Fe-S cofactors required for sulfur and nitrogen 
assimilation  
Janneke Balk - University of Cambridge 

14:30    Sulfite reductase: a central enzyme in the assimilatory sulfate reduction 
pathway 
Muhammad Sayyar Khan - Heidelberg University  

14:45    Sulfite oxidase and its importance for the plant 
Robert Hänsch - Technical University Braunschweig 

15:00    Transcription factors relevant to auxin signalling coordinate broad-
spectrum metabolic shifts including sulfur metabolism 
Holger Hesse - MPI für Molekulare Pflanzenphysiologie 

15:15    Control of root growth by glutathione 
Anna Koprivova - John Innes Centre 

15:30    Nitrilases recycle nitrogen in primary and secondary metabolism 
Markus Piotrowski - Ruhr-Universität Bochum 

15:45    Regulation of seasonal nitrogen cycling in poplar (Populus tremula x 
alba) 
Henning Wildhagen - University of Freiburg 

14:00 – 16:00  | S24 – DEVELOPMENTAL BIOLOGY (PART I) 
    Lecture Hall B 

   Chairpersons: Jan Lohmann, Stefanie Sprunck 

 14:00   ROXYs: a novel function for glutaredoxins in flower development  
Sabine Zachgo – MPIZ Köln 

14:30    Regulating cell fate in plant meristems 
Rüdiger Simon - Heinrich-Heine University Düsseldorf  

15:00    Feedback control of leaf polarity by a family of small leucine zipper 
proteins 
Stephan Wenkel - Carnegie Institution of Washington 

15:15    Protein-DNA interactions of MADS-domain transcription factors: the 
floral quartet model revisited 
Rainer Melzer - Friedrich-Schiller-University Jena 

15:30    Specific epigenetic control of microRNA target genes to compensate for 
RNAi dysfunctions in a Physcomitrella patens DICER-LIKE mutant 
Wolfgang Frank - University of Freiburg 

16:00 – 19:00  | POSTERSESSION I 

   (WINE AND CHEESE INCLUDED) 
   Please attend your posters during the time slots based on your final 

poster number: 

16:00 – 19:00  even-number abstracts 

17:00 – 18:00  odd-number abstracts 

19:00  | MEETING OF THE SECTIONS OF THE DBG 
   Lecture Halls 

Pflanzenphysiologie und Molekularbiologie Hall A 
Biodiversität und Evolutionsbiologie Hall B 
Mykologie und Lichenologie Hall C 
Phykologie Hall D 
Pflanzliche Naturstoffe Hall E 
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WEDNESDAY 5 – SEPTEMBER 

8:30 –10:30  | PLENARY LECTURES  

   Lecture Hall A  

8:30 – 9:05   L-8 Regulatory networks in the shoot apical meristem 
Jan Lohmann - Max Planck Institute for Developmental 
Biology Tübingen 

9:10 – 9:45   L-9 Stem cell and meristem action in Arabidopsis roots: a 
numbers game? 
Ben Scheres - Utrecht University 

9:50 – 10:30   L-10 Development of shoot system 
Gerd Jürgens - Universität Tübingen 

 

10:30 – 11:00  | COFFEE BREAK 

11:00 – 12:30  | LECTURE SESSIONS S25 – S30  
 

11:00 – 12:30  | S25 - MEMBRANE TRANSPORT (PART II)  

    Lecture Hall A 

   Chairpersons: Alexander Grabov, Gerhard Thiel 

 11:00   Manganese and the up-Hill struggle to get rid of it? 
Edgar Peiter - University of York 

11:30    Channel-mediated K+ uptake at low K+ through Arabidopsis AKT1 
requires its modulatory AtKC1 subunit 
Rainer Hedrich - Universität Würzburg 

11:45    Ion depletion and ion mixture lead to instability of the selectivity filter in 
MaxiK channels 
Indra Schroeder - Universität Kiel 

12:00    The role of the TRH1 transporter in K+ uptake and root development 
Alexander Grabov - Imperial College London 

12:15    The plant plasma membrane H+-ATPase activated by regulatory 14-3-3 
proteins: structure of the hexameric complex 
Claudia Oecking - Universität Tübingen 

 

11:00 – 12:30  | S26 – LICHENS (PART I): GENETICS, ECOPHYSIOLOGY 
AND EVOLUTION 

    Lecture Hall E 

   Chairpersons: Tassilo Feuerer, Harrie J M Sipman 

 11:00   Lichens as micro-ecosystems 
Martin Grube, Insitute of Plant Sciences, Graz 

11:30    Results of the investigations on the lichen ecology in the Central Namib 
Desert 
Kurt Loris - University of Hohenheim 

11:50    Lichens as model organisms for ESA and NASA space experiments 
Sieglinde Ott - University of Düsseldorf 

12:10    New insights into the pollution tolerance of lichens 
Markus A. Hauck - University of Göttingen 
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11:00 – 12:30  | S27 – REDOX REGULATION: REGULATION BY REDOX 
STATUS AND THE REDOX RELATED PROTEOME (PART I) 

    Lecture Hall Z 

   Chairpersons: Tom Buckhout, Sabine Lüthje 

 11:00   From single protein analysis of peroxiredoxins and other thiol-disulfide 
proteins to the redox-regulatory network of plant cells 
Karl-Josef Dietz - Universität Bielefeld 

11:30    Redox regulation in secondary plastids 
Peter Kroth - University of Konstanz 

11:45    Defining the redox proteome of the chloroplast of Arabidopsis thaliana 
Elke Ströher - University of Bielefeld 

12:00    Localisation studies and identification of interaction partners of a picot- 
and trx-homology domain containing protein from A. thaliana  
Nicolas König - Universität Osnabrück 

12:15    Protein Import into Chloroplasts-Redoxregulation of the TIC complex  
Bettina Bölter - LMU München 

11:00 – 12:30  | S28 - PLANT-VIRUS INTERACTION (PART I): DNA PLANT 
VIRUSES 

    Lecture Hall D 

   Chairperson: Holger Jeske, Hans-Peter Mühlbach 

 11:00   Geminiviruses move through plants using two systems 
Holger Jeske - Universität Stuttgart 

11:30    Transreplication of a TYLCTHV DNA B and replication of a ß DNA 
component by geminiviruses from Vietnam and Thailand 
Rosana Blawid - Leibniz Universität Hannover 

11:45    The role of K+ channels in virus host interaction 
Brigitte Hertel - TU Darmstadt 

12:00    Differential interactions between unrelated viruses reveal tissue-specific 
gene silencing and suppression interplay as major determinant of viral 
spread routes 
Christina Wege - Universität Stuttgart 

11:00 – 12:30  | S29 - BIOTECHNOLOGY AND SOCIETY IN 
INDUSTRIALIZED COUNTRIES 

    Lecture Hall B 

   Chairpersons: Susanne Stirn, Volker Beusmann 

 11:00   Public Understanding of Biotechnology 
Brian Wynne - Lancaster University 

11:45    GM crops: regulation, context and the role of contested technologies 
Helge Torgersen - Institut für Technikfolgen-Abschätzung Wien 

 

11:00 – 12:30  | S30 - PLANT-ANIMAL INTERACTION (PART II): : PLANT 
COMPOUNDS AND ANIMAL REACTIONS 

    Lecture Hall C 

   Chairperson: Susanne Dobler 

 11:00   Scent variation, hybridization and speciation in sexually deceptive 
orchids of the genus Ophrys 
Manfred Ayasse - Universität Ulm 
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11:30    Host-plant recognition by the oligolectic bee Osmia adunca 
(Megachilidae) 
Hannah Burger - Universität Ulm 

11:45    Pollination in stapeliads (Asclepiadoideae-Ceropegieae): Attractants, 
rewards and procedures 
Ulrich Meve - University of Bayreuth 

12:00    Exploratories for large-scale and long-term functional biodiversity 
research 
Markus Fischer – University of Potsdam and Bern 

 

12:30 – 13:00  | BECKMAN COULTER SYMPOSIUM 

   Lecture Hall B  

   A proteomics approach to hypoxia signaling in rice 
Margret Sauter - Universität Kiel 

 

13:00 – 14:00  | LUNCH BREAK 

14:00 – 16:00  | LECTURE SESSION S31 – S36  : 
 

14:00 – 16:00  | S31 - DEVELOPMENTAL BIOLOGY (PART II)  

    Lecture Hall B 

   Chairpersons: Thomas Dresselhaus, Gerd Jürgens 

 14:00   From Wheat to Arabidopsis: novel genes and their role during egg cell 
maturation and early embryogenesis  
Stefanie Sprunck - Universität Regensburg 

14:30    The Arabidopsis SERK receptors mediate BR related and BR unrelated 
signaling pathways 
Sacco C. de Vries - Wageningen University 

15:00    Phosphatidylinositol-4-phosphate 5-kinase isoforms in the pollen tube 
plasma membrane control distinct aspects of tube growth 
Till Ischebeck - Georg-August-University Göttingen 

15:15    When plants go egg-cessive: Regulation of gametic cell fate in the female 
gametophyte of Arabidopsis 
Rita Gross-Hardt - ZMBP University of Tübingen 

15:30    Changes in the phloem unloading pathway during ovule development 
Dagmar Werner - FAU Erlangen-Nürnberg 

15:45    New species-specific genes involved in sexual reproduction of barley 
Volodymyr Radchuk - IPK Gatersleben 

14:00 – 16:00  | S32 - TROPICAL ECONOMIC PLANTS 
    Lecture Hall D 

   Chairpersons: Reinhard Lieberei, Christoph Reisdorff 

 14:00   Tea - Recent developments 
Ulrich H. Engelhardt - TU Braunschweig  

14:30    Effect of nitrogen supply and root-zone pH on accumulation of 
nutrients, amino acids and catechins in green tea (Camellia sinensis (L.) 
O. Kuntze) 
Jóska Gerendás – University of Kiel 
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14:45    Different drought adaptation strategies of wild Coffea arabica 
populations along a rainfall gradient in Ethiopia 
Juergen Burkhardt - University of Bonn 

15:00    Variability in enset (Ensete ventricosum) in the varying climates of 
Ethiopia - an attempt at physiologic and taxonomic explanations 
Karin Zippel - Humboldt University Berlin 

15:15    Application of Biotechnology for the Improvement of Tropical Crop 
Plants 
Imdadul Hoque - Dhaka University Bangladesh 

15:45    Development of Agro Biotechnology in Pakistan 
Yusuf Zafar - National Institue for Biotechnology and Genetic Engineering 
Pakistan 

14:00 – 16:00  | S33 - KORNMANN-SYMPOSIUM: EVOLUTION OF ALGAE  

    Lecture Hall A 

   Chairpersons: Burkhard Becker, Thomas Friedl 

 14:00   Molecular landmarks for evolution of species 
Annette W. Coleman - Brown University 

14:30    Using Comparative Genomic Approaches to Unravel the Complex 
Evolutionary History of Chromalveolates 
Debashish Bhattacharya - University of Iowa 

15:00    Ancient Origin in Chromalveolate Algae of ‘Green Algal’ Genes 
Encoding Enzymes for Carotenoid Biosynthesis 
Martin Lohr - Johannes Gutenberg-Universität Mainz 

15:15    Plastid isoprenoid metabolism in the oyster parasite Perkinsus marinus 
connects dinoflagellates and malaria pathogens - new impetus for 
studying alveolates 
Jörn Petersen TU Braunschweig 

15:30    Snapshot in the evolution of a plastid? – Reductive Genome Evolution in 
the Chromatophores of Paulinella chromatophora Lauterborn 
Eva M.C. Nowack - Universität zu Köln 

15:45    Green algal biofilms on artificial hard substrates: a polyphasic approach 
to unravel hidden algal biodiversity 
Thomas Friedl - Universität Göttingen 

14:00 – 16:00  | S34 – CELL - TREE - TIMBER  

    Lecture Hall E 

   Chairpersons: Elisabeth Magel, Michael Köhl 

 14:00   Life Cycle Assessment as Tool for Promoting Sustainability of Wood 
Products 
Sebastian Rueter - Federal Research Centre for Forestry and Forest Products 
(BFH) 

14:20    Growth and Pathogen Defence in Forest Trees: 
Rainer Matyssek - Technische Universität München 

14:40    Adaptation of forests and forestry to climate change – what are the 
options and the limitations? 
Andreas Bolte - Institute for Forest Ecology and Forest Inventory 
Eberswalde 

14:55    Engineering lignin for end use applications 
Wout Boerjan – VIB Belgium 

15:15    Seasonal regulation of ion- and metabolite transport between poplar 
shoot tissues 
Peter Ache - Universität Würzburg
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15:30    The effect of calcium nutrition on formation and mechanical properties 
of poplar wood 
Silke Christine Lautner - Technische Universität München 

15:45    Mechanisms of water ascent in tall trees 
Dirk Zimmermann - Max-Planck-Institut für Biophysik Frankfurt 

14:00 – 16:00  | S35 – SYMBIOSIS OF PLANTS AND MICROBES 
    Lecture Hall C 

   Chairperson: Wolfgang Streit 

 14:00   Symbiotic signalling in legume-Rhizobium interactions  
William John Broughton - Université de Genève 

14:30    Analysis of the genistein stimulon of Bradyrhizobium japonicum 
Michael Göttfert - Technische Universität Dresden  

14:45    Bacterial N-Acyl-Homoserine Lactones (AHLs): Influence on 
antioxidative and glutathione-dependent detoxification mechanisms in 
plants 
Christine Götz - GSF Research Center Germany 

15:00    IAA production by the fungal endophytes Piriformospora indica and 
Phialocephala fortinii and its impact on host plant interaction 
Anke Sirrenberg - Georg-August Universität Göttingen 

15:15    nREM is a novel, structural phoshoprotein located in lipid rafts and 
involved in signaling events during symbiotic infection of Medicago 
truncatula 
Thomas Ott - INRA CNRS Toulouse 

15:30    Suppression of plant defense response by a mycorrhiza helper bacterium 
Mika Tapio Tarkka - Helmholtz-Centre for Environmental Research - UFZ 

15:45    The role of jasmonates in metabolite accumulation of Medicago 
truncatula roots  
Cornelia Mrosk - Leibniz Institute of Plant Biochemistry Halle 

14:00 – 16:00  | S36 – REDOX REGULATION: REGULATION BY REDOX 
STATUS AND THE REDOX RELATED PROTEOME (PART II) 

    Lecture Hall Z 

   Chairpersons: Tom Buckhout, Sabine Lüthje 

 14:00   Plasma membrane microdomains in plants : for which physiological 
roles?  
Françoise Simon-Plas -  INRA Dijon 

14:30    Reversible oxidation of roGFP highlights the importance of the cellular 
glutathione redox potential and glutaredoxins for redox signalling 
Andreas J. Meyer - University of Heidelberg 

14:45    Differentiate redox regulation of chloroplast antioxidant enzymes from 
ROS signalling 
Margarete Baier - Universitaet Bielefeld 

15:00    Oxidative damage to cellular components 
Ian Max Møller, University of Aarhus 

15:30    Activity of cytosolic aldolase from A. thaliana is regulated by S-
glutathionylation and S-nitrosylation 
Simone Holtgrefe - Universität Osnabrück 

15:45    The role of phenols in the modulation of apoplastic peroxidases and 
their role in Mn toxicity in cowpea (Vigna unguiculata L.) 
Hendrik Fuehrs - Institute for Plant Nutrition Hannover
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16:00 – 19:00  | POSTERSESSION II 

   (WINE AND CHEESE INCLUDED)    

   Please attend your posters during the time slots based on your final 
poster number: 

16:00 – 17:00  odd-number abstracts 

17:00 – 18:00  even-number abstracts 

 

19:30  | CONGRESS DINNER 
   The Congress Dinner will be held at the "Parlament", the restaurant of the 

City Hall of the Free and Hanseatic City of Hamburg. It is open to congress 
participants who bought a ticket. The City Hall is located at the 
Rathausmarkt, easily accessible e.g. by metro bus lines 4 and 5 directly from 
the lecture halls 

 
THURSDAY 6 – SEPTEMBER 

 

8:30 – 10:00  | LECTURE SESSIONS S37 – S42  
 

8:30 – 10:00  | S37 - PHYTOHORMONES - METABOLISM AND FUNCTION 
(PART I)  

    Lecture Hall B 

   Chairpersons: Jutta Ludwig-Müller, Klaus von Schwartzenberg 

 8:30   Bacterial hormone synthesis: defining pest and partner 
Els Prinsen - University of Antwerp 

9:00    Involvement of IAA modified proteins in the regulation of auxin 
homeostasis 
Claudia Seidel - TU-Dresden 

9:15    Inositol-phospholipids as multifunctional effectors in plants 
Ingo Heilmann - Georg-August-University Göttingen 

9:30    Gibberellins regulate pumpkin development 
Theo Lange - TU Braunschweig 

 

8:30 – 10:00  | S38 – PLANT PHYLOGENY 
    Lecture Hall A 

   Chairpersons: Joachim W. Kadereit, Jens Gunter Rohwer 

 8:30   Molecular clocks – dating of phylogenies, or Gefahr erkannt, Gefahr 
gebannt 
Susanne Renner - LMU München 

9:00    Tracing origin and evolution of the arctic flora: multiple lineages of 
Artemisia L. (ASTERACEAE) 
Natalia Tkach - Martin-Luther-University Halle Wittenberg 
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9:15    Hybridisation confuses inference of long distance dispersal and 
morphological diversification: unraveling the evolutionary history of 
Danthonioideae (Poaceae) 
Michael David Pirie - University of Zurich 

9:30    Plant dispersal and the origin of Indomalesian and Pacific island floras: 
insights from Aglaieae (Meliaceae, Sapindales) 
Alexandra Nora Muellner - Senckenberg Research Institute 

9:45    Molecular phylogenetics of Alchemilla (Rosaceae) inferred from 
chloroplast and nuclear sequences 
Berit Gehrke - Universität Zürich 

 

8:30 – 10:00  | S39 – REACTIVE OXYGEN SPECIES AND ANTIOXIDANTS 
    Lecture Hall Z 

   Chairpersons: Francoise Simon-Plas, Sabine Lüthje 

 8:30   Nitric oxide signalling in plants 
Jörg Durner - Institute of Biochemical Plant Pathology, GSF-Research 
Center   

8:55    Nitric oxide formation in tobacco roots by Nitrite:NO reductase (NI-
NOR) 
Stefanie Stremlau - Ernst-Moritz-Arndt-Universität Greifswald 

9:10    Reactive oxygen species and ascorbate metabolism at the crossroad 
between defence and cell death 
Laura De Gara - Università degli Studi di Bari 

9:35    The role of mitochondrial Peroxiredoxin F: stable heterocomplex 
Peroxiredoxin-Thioredoxin improves the antioxidant activity  
Sergio Barranco Medina - University of Bielefeld 

9:50    Plasma membrane-bound peroxidases of Zea mays roots: native and 
recombinant enzymes.  
Angela Mika - Universität Hamburg 

8:30 – 10:00  | S40 - MOLECULAR PHYSIOLOGY OF ALGAE 
    Lecture Hall E 

   Chairperson: Peter Kroth, Christian Wilhelm 

 8:30   Antenna composition in diatoms: Role and localisation of different 
Fucoxanthin-Chlorophyll-Proteins of Cyclotella meneghiniana 
Claudia Büchel - University of Frankfurt 

9:00    Knocking out three potential routes for photorespiratory glycolate 
turnover generates a high CO2-requiring phenotype in the 
cyanobacterium Synechocystis 
Martin Hagemann - Universität Rostock 

9:15    Analysis of the Eyespot Phosphoproteome from Chlamydomonas 
reinhardtii 
Georg Kreimer - Friedrich-Alexander-University Erlangen 

9:30    Heat shock factor 1 is a key regulator of the stress response in 
Chlamydomonas 
Miriam Schulz-Raffelt - Universität Freiburg 

9:45    The Role of the RNA-Binding Protein CHLAMY1 in the Circadian 
System of Chlamydomonas reinhardtii 
Maria Mittag - Friedrich-Schiller-Universität Jena 
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8:30 – 10:00  | S41 - BIODIVERSITY IN AFRICA: BIOTA AFRICA – 
SCIENTIFIC SUPPORT FOR SUSTAINABLE USE AND 
CONSERVATION OF BIODIVERSITY IN AFRICA 

    Lecture Hall C 

   Chairpersons: Wilhelm Barthlott, Norbert Jürgens 

 8:30   Land use and climate change impacts on semi-arid southern Africa 
M. T. Hoffman - University of Cape Town 

9:00    Continental African to global biodiversity patterns in a changing world 
Wilhelm Barthlott - University of Bonn 

9:15    Assessing, conserving and using native Coffee forest biodiversity 
Thomas Borsch - Friedrich-Wilhelms Universität Bonn 

9:30    Effects of land use on vegetation characteristics and tree regeneration 
dynamics in the forest-savanna mosaics of Côte d’Ivoire (West Africa) 
Koulibaly Annick - University of Cocody, Côte d’Ivoire 

9:45    Reconstructing recruitment events - the case of Aloe pillansii 
Rainer M. Krug - University of Cape Town 

 

8:30 – 10:00  | S42 - PLANT-VIRUS INTERACTION (PART II): RNA 
PLANT VIRUSES 

    Lecture Hall D 

   Chairpersons: Holger Jeske, Hans-Peter Mühlbach 

 8:30   Three novel, but similar RNA viruses occuring on three different 
continents 
Nicole Mielke - Universität Hamburg 

9:00    Cell-to-cell movement of RNA viruses 
Manfred Heinlein - Universität Basel 

9:30    A model system for plant-virus interaction - Infectivity and seed 
transmission of Cherry leaf roll virus (CLRV) in Arabidopsis thaliana 
(L) Heyn.  
Susanne von Bargen - Humboldt Universität zu Berlin 

9:45    Subcellular localization and functional characterization of plum pox 
virus-6K1 
Angelika Waltermann - Universität Hannover 

 

10:00 – 10:30  | COFFEE BREAK 

10:30 – 12:00  | LECTURE SESSION S43 – S48  : 
 

10:30 – 12:00  | S43 - LICHENS (PART II) : GENETICS, ECOPHYSIOLOGY 
AND EVOLUTION  

    Lecture Hall E 

   Chairpersons: Matthias Schultz, Tassilo Feuerer 

 10:30   Secondary metabolism, environmental signalling and PKS genes in 
lichens  
Elfriede Stocker-Wörgötter - University of Salzburg 

11:00    Can stable isotopes of lichens trace water and carbon sources? 
Michael Lakatos - TU Kaiserslautern 
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11:20    Changes in lichen dry matter distribution by wind erosion in the Central 
Namib Desert 
Michael Pfiz - Universität Hohenheim 

11:40    Phylogeny of the lichen genus Peccania 
Matthias Schultz - Universität Hamburg 

10:30 – 12:00  | S44 - PLANT GENOMICS 
    Lecture Hall Z 

   Chairpersons: Ralf Reski, Yves van de Peer 

 10:30   Modeling gene and genome duplications in plants to explain biological 
evolution and complexity 
Yves van de Peer - Gent University  

11:00    The moss genome 
Stefan A. Rensing - University of Freiburg 

11:15    Dissecting osmotic and salt-induced responses in poplar 
A. Polle - University of Goettingen 

11:30    Organisation of the nuclear ribosomal DNA (nrDNA) in land plants 
Susann Wicke - Technische Universität Dresden 

11:45    Genome-wide analysis of ABA-responsive elements ABRE and CE3 
reveals divergent patterns in Arabidopsis and rice 
Judith Lucia Gomez-Porras - Universität Bielefeld 

10:30 – 12:00  | S45 - HISTORY OF BOTANY - 125 YEARS DBG: THE RISE 
OF PLANT SCIENCES  

    Lecture Hall D 

   Chairpersons: Stefan Kirschner, Volker Wissemann 

 10:30   From the Field into the Laboratory: Botany and the Development of 
Experimental Culture 
Kärin Nickelsen - Universität Bern 

11:00    Jottings on the history of the German Botanical Society 
Gerhard Wagenitz - Universität Göttingen 

11:30    Hamburger Gartenflora vor 350 Jahren. Die Florilegien des Hans Simon 
Holtzbecker (in German language) 
Dietrich Roth - Staats- und Universitätsbibliothek Hamburg 

 

10:30 – 12:00  | S46 – PHOTOSYNTHESIS AND ASSIMILATION (PART II): 
FLEXIBLE ADJUSTMENT OF PLANT PRIMARY 
METABOLISM  

    Lecture Hall A 

   Chairpersons: Karl-Josef Dietz, Renate Scheibe 

 10:30   Photosynthetic redox control of plant gene expression (and 
metabolism?) 
Thomas Pfannschmidt - Friedrich-Schiller-Universität Jena 

11:00    Glucan phosphorylating enzymes play a pivotal role in starch 
metabolism 
Gerhard Ritte - University of Potsdam 

11:15    Accelerated starvation in A. thaliana overexpressing the maize C4-
NADP-malic enzyme. How important are malate and fumarate beyond 
primary metabolism? 
Holger Fahnenstich - Universität zu Köln 
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11:30    Making the connections - the role of intracellular metabolite transport 
in photosynthesis and photorespiration 
Andreas Paul Michael Weber - Heinrich-Heine-Universität Düsseldorf 

 

10:30 – 12:00  | S47 – PHYTOHORMONES - METABOLISM AND FUNCTION 
(PART II) 

    Lecture Hall B 

   Chairpersons: Jutta Ludwig-Müller, Klaus von Schwartzenberg 

 10:30   Cytokinin catabolism regulating plant development and meristem 
activity  
Tomáš Werner - Freie Universität Berlin 

11:00    The two Physcomitrella GH3 proteins link auxin and jasmonate 
homeostasis 
Jutta Ludwig-Müller - Technische Universität Dresden  

11:15    Jasmonates as Inducers of Calcium Signals in the Nucleus and the 
Cytosol of Plant Cells 
Axel Mithöfer - MPI für Chemische Ökologie 

11:30    Two novel players in ABA biosynthesis: mitochondria and iron 
Florian Bittner - Technical University of Braunschweig 

11:45    Phytosulfokine-alpha regulates root growth and reproductive processes 
in Arabidopsis 
Margret Sauter - Universität Kiel 

 

10:30 – 12:00  | S48 – OBSERVATION OF DESERTIFICATION: 
OBSERVATION AND ANALYSIS OF PROCESSES OF 
DESERTIFICATION AS CONTROLLED BY CLIMATE 
CHANGE AND LAND USE CHANGE 

    Lecture Hall C 

   Chairpersons: Norbert Jürgens, Mariam Akhtar-Schuster 

 10:30   Drylands under climate change – adversity or opportunity?  
Uriel Nahum Safriel - Hebrew University of Jerusalem 

11:00    Ecologically-based approaches to land degradation monitoring 
Monica Garcia - Estacion Experimental de Zonas Aridas-CSIC, Spain 

11:15    Agriculture and Observation for Sustainable Land Use in Drylands 
Eddy de Pauw - ICARDA, Syria 

11:30    Optimal herd composition for Biodiversity maintenance - Case study of 
small stock farming systems in southern Namibia 
Stephanie Domptail - Institute für Agrarpolitik und Marktforschung JLU 
Giessen 

11:45    Dryland Biodiversity – Aspects for terrestrial Biodiversity Observation 
Systems 
Norbert Jürgens - Universität Hamburg 

 

12:00 – 12:30  | BECKMAN COULTER SYMPOSIUM 

   Lecture Hall B  

   Möglichkeiten und Grenzen der Kappilarelektrophorese in der 
Analytik pflanzlicher Thiolpeptide 
Michael Rother - Universität Halle 
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12:30 – 14:00  | LUNCH BREAK 

14:00 –15:20  | PLENARY LECTURES  

   Lecture Hall A  

14:00 – 14:35   L-11 Signaling, and Metabolic and Physiological Responses to 
Low Carbon 
Mark Stitt - MPI Golm 

14:40 – 15:15   L-12 Lipid trafficking and regulation of lipid homoestasis in 
Arabidopsis 
Christoph Benning - Michigan State University East Lansing 

 

15:20 – 15:50  | COFFEE BREAK 

15:50 –17:05  | PLENARY LECTURES  

   Lecture Hall A  

15:50 – 16:25   L-13 The moss genome: Adding 500 million years of divergent 
evolution to comparative plant genomics 
Ralf Reski - Universität Freiburg 

16:30 – 17:05   L-14 Exploring wood forming genes in Poplar 
Björn Sundberg - Umeå Plant Science Center Sweden 

 

17:15 –17:45  | KORNMANN LECTURE  

   Lecture Hall A  

17:15   L15 Zum 100ten Geburstag von Peter Kornmann: Ein Leben 
für die Meeresalgen 
Klaus Lüning 

 

14:00 –18:00  | SATELLITE SYMPOSIUM: LICHENS  

   Biocenter Klein Flottbek, Ohnhorststraße 18  
   Chairpersons: Matthias Schultz, Tassilo Feuerer 

 14:00   Substances exuded by lichen photobionts - are they important in the 
recognition process?  
Joachim Meeßen -  Heinrich-Heine-Universität Düsseldorf 

14:20    Exploring lichen algae 
Andreas Beck - Botanische Staatssammlung München  

14:40   Lichen-associated fungi in the Letharietum vulpinae 
Derek Persoh - University of Bayreuth 

15:00    Habitat-specific symbiont interactions in Antarctica 
Jutta Buschbom - Federal Research Center for Forestry and Forest Products 
Hamburg 

15:20 – 15:50  COFFEE BREAK
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15:50    How important are lichens for species richness of forest plant 
communities? 
Christian Dolnik - Ecology Centre Kiel University 

16:10    Diversity patterns of lichens on different scales 
Helga Bültmann –University of Münster 

16:30    Tropical urban lichens: observations from Singapore 
 Harrie J M Sipman - BGBM 

 

18:00  | MEMBERS MEETING OF THE DEUTSCHE BOTANISCHE 
GESELLSCHAFT  

   Lecture Hall A  

 

19:30  | FAREWELL PARTY: TROPICAL NIGHT IN THE TROPICAL 
GREEN HOUSES  

   Greenhouses in 'Planten un Blomen' - Old Botanical Garden 

   (Includes guided tours through the Greenhouses) 
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Date Start/End 
Time 

Lecture
No. 

 Room 

      
Monday - 3     Hall A 

 9:25  – 10:10 L-1 Poppendieck H. - Botany and Botanical Institutions 
at Hamburg 

 

 10:25 – 11:10 L-2 Cavalier-Smith T. – Symbiogenesis and cell 
evolution 

Hall A 

 11:15 – 11:55 L-3 Boller T. – Innate immunity in plants Hall A 
 19:30 L-4 Boland W. – Public Evening lecture: Pflanzen contra 

Herbivore: Überleben mit Duft und Nektar 
Hall A 

Tuesday - 4     
 
 

8:30 – 9:05  L-5 Selmar D. – Lessons learned from modern coffee 
research: Post harvest physiology as linkage between 
basic plant biology and applied botany 

Hall A 

 9:10 – 9:45  L-6 Jung C. – Biotechnology for broadening genetic 
variation in plant breeding 

Hall A 

 9:50 – 10:30 L-7 Assmann S.M. – Heterotrimeric G-protein signalling 
in plant ABA responses 

Hall A 

Wednesday- 5     

 8:30 – 9:05 L-8 Lohmann J. – Regulatory networks in the shoot 
apical meristem 

Hall A 

 9:10 – 9:45 L-9 Scheres B. – Stem cell and meristem action in 
Arabidopsis roots: a numbers game? 

Hall A 

 9:50 – 10:30 L-10 Jürgens G. - Development of shoot system Hall A 

Thursday - 6     

 14:00 – 14:35 L-11 Stitt M. - Signaling, and Metabolic and Physiological 
Responses to Low Carbon 

Hall A 

 14:40 – 15:15 L-12 Benning C. - Lipid trafficking and regulation of lipid 
homoestasis in Arabidopsis 

Hall A 

 15.50 – 16:25 L-13 Reski R. - The moss genome: Adding 500 million 
years of divergent evolution to comparative plant 
genomics 

Hall A 

 16:30 – 17:05 L-14 Sundberg B. - Exploring wood forming genes in 
Poplar 

Hall A 

 17:15 – 17:45 L-15 Kornmann Vortrag: 
Lüning K. - Zum 100ten Geburstag von Peter 
Kornmann: Ein Leben für die Meeresalgen 

Hall A 
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L-1  
Botany and Botanical Institutions at Hamburg 
Poppendieck, Hans-Helmut 
Universität Hamburg, Germany  
Poppendieck@botanik.uni-hamburg.de  

Scientific botany at Hamburg started with the Renaissance 
scholar Joachium Jungius (1587-1657) whose 
morphological treatises influenced John Ray and Linnaeus. 
The botanical garden, founded in 1821, is the oldest 
botanical institution of Hamburg. It started as a private 
public partnership, only loosely connected to academic 
teaching. However, its scientific and horticultural impact 
was considerable due to the activities of its directors J.G.C. 
Lehmann and H.G. Reichenbach and to associated 
gentlemen scientists like O.W. Sonder and W. Klatt. 
Botany grew and diversified at Hamburg in the late 19th 
century due to the trade activities of the city and Germany's 
colonial commitment. In 1901, the botanical garden and the 
botanical museum were combined to form the unique 
"Botanische Staatsinstitute" which also comprised the 
herbarium, the phytosanitary station and other branches of 
economic botany. They were divided into institutes for 
general and applied botany in 1912 and became part of the 
science faculty when the Hamburg University was founded 
in 1919. The botanical garden was moved to the West of 
the city in 1971, to be followed by the botanical institutes. 
Today, after a chequered history, all botanical institutions 
of Hamburg are combined into the Biozentrum Klein-
Flottbek. 

L-2 
Symbiogenesis and cell evolution: multiple origins of 
eukaryotic algae in the context of the origin and early 
diversification of the eukaryote cell, membrane 
heredity, and Neoproterozoic snowball earth global 
freezing 
Cavalier-Smith, Thomas  
Department of Zoology, University of Oxford, South Parks 
Road, Oxford, OX1 3PS, UK 

Eukaryotes and archaebacteria are phylogenetically sisters, 
collectively called neomura to contrast them with the more 
primitive eubacteria that have murein peptidoglycan walls. 
Their common ancestor arose from an actinobacterium 
during the neomuran revolution, probably only ~0.9 Gy 
ago, by profound alterations in the cell envelope in the 
most radical quantum evolution ever in bacteria. N-linked 
surface glycoproteins replaced murein peptidoglycan and 
lipoproteins, with substantial coadaptive changes in 
ribosomes and signal recognition particles; simultaneously, 
core histones evolved, stimulating marked modifications of 
DNA-handling enzymes. The resulting ancestral neomuran 
diverged rapidly to produce hyperthermophilic 
archaebacteria, by evolving novel acid/heat-resistant 
flagella and isoprenoid ether lipids, and the first eukaryotes, 
by evolving phagotrophy, endoskeleton, endomembrane 
system, novel molecular motors, nuclear pore complexes, 
mitosis, cyclins, sex, mitochondria (by α-proteobacterial 
enslavement), peroxisomes, centrioles and cilia. Recent 
advances in cell biology help explain all these eukaryotic 
innovations as natural coevolutionary consequences of the 
origin of phagotrophy, the adaptive zone of protozoa and 
animals. Eukaryotes were ancestrally aerobic, with a 
primary bifurcation between unikonts (animals, fungi, 
Choanozoa, Amoebozoa) and bikonts (plants, 
chromalveolates, excavates, Rhizaria). I shall discuss the 

central role of novel trans-envelope protein-targeting 
mechanisms and innovations in membrane heredity in the 
symbiogenetic origin of mitochondria and chloroplasts and 
during the origins of the structurally most complex 
photosynthetic cells by the two or three secondary 
symbiogenetic enslavements of red or green algae that 
generated chromalveolates (kingdom Chromista, e.g. brown 
algae, cryptomonads, haptophytes and Alveolata, which 
include ciliates, dinoflagellates and Sporozoa, such as the 
plastid-containing malaria parasite) and euglenoid and 
chlorarachnean algae. The origin of methanogenic 
archaebacteria may have indirectly caused the 
Neoproterozoic snowball-earth episodes of global freezing 
soon after eukaryotes evolved. Cyanobacterial enslavement 
by an early freshwater bikont probably created chloroplasts 
before the snowball, whereas red-algal enslavement to yield 
chromalveolates, and most other early eukaryote 
diversification, probably rapidly followed its melting. If 
time, I may briefly discuss more recent chloroplast 
replacements in dinoflagellates. 

L-3 
Innate immunity in plants 
Boller, Thomas  
Botanisches Institut, Universität Basel, Switzerland  
thomas.boller@unibas.ch  

The term "innate immunity", now widely used in the fields 
of medicine as well as plant biology, stands for an active 
defense response against microbial attack, based on the 
perception of characteristic microbial molecules, 
collectively called "PAMPs" (or "MAMPs") for "pathogen- 
(or microbe-) associated molecular patterns". These 
microbial molecules, the classic "elicitors", are recognized 
by so-called "PRRs", i.e. "pattern-recognition receptors". 
One such PRR in plants is the receptor for bacterial 
flagellin, identified as the leucine-rich repeat receptor 
kinase FLS2 in Arabidopsis. We have learned that flagellin 
perception by FLS2 triggers changes in ion flux and the 
production of reactive oxygen species within 2-5 minutes 
and the induction of almost 1000 genes within 30 minutes. 
How does FLS2 work? We have provided clear evidence 
that the extracellular leucine-rich repeat domain of FLS2 
binds a highly conserved epitope of flagellin, the peptide 
flg22. Recent work has demonstrated that receptor-ligand 
interaction leads to a rapid association of FLS2 with BAK1, 
another receptor kinase which has been thought, up to now, 
to be associated specifically and exclusively with the 
brassinolide receptor BRI1. Mutants deficient in BAK1 are 
much less sensitive to flagellin than wild-type plants, 
indicating that the FLS2-BAK1 interaction is important for 
signalling. The implications of these new findings for 
PAMP signalling are discussed. 

L-4 
Pflanzen contra Herbivore: Überleben mit Duft und 
Nektar 
Boland, Wilhelm 
Max Planck Society, Germany  
Boland@ice.mpg.de  

Pflanzen besitzen eine ausgefeilte (Fern)Kommunikation, 
mit der sie Organismen anderer trophischer Ebenen 
erreichen können. Wird z.B. eine Pflanze von Insekten 
(Herbivore) befressen, führt dies nach einiger Zeit zur 
Emission von Duft. Dieser ist ein weithin detektierbares 
Signal für karnivore Parasiten der Herbivore. Bei einigen 
Pflanzen kann Fraßschaden auch die Sekretion von Nektar 
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aus speziellen Drüsen im Blattbereich stimulieren 
(extraflorale Nektarien). Dieser Nektarfluss rekrutiert 
Ameisen, die dann als „Gegenleistung“ für das 
Nahrungsangebot die Pflanze vor Herbivoren schützen. 
Beide Formen der indirekten Verteidigung (Duft- und/oder 
Nektar-vermittelt) sind sehr effektiv und schonen 
gleichzeitig die pflanzlichen Ressourcen. Zu den frühen 
Reaktionen im geschädigten Blatt zählen Ionenflüsse und 
eine rasche Ausbreitung elektrischer Signale. Später verän-
dern sich die Profile bestimmter Phytohormone, welche 
nach komplexer interner Verarbeitung eine selektive Gen-
expression (mehrere tausend Gene in A. thaliana) und 
damit schließlich die Produktion von charakteristischen 
Duftbouquets auslösen. Allerdings können manche 
Schadinsekten mit ihren Salivarsekreten die pflanzliche 
Verteidigung gezielt unterlaufen.  

L-5 
Lessons learned from modern coffee research: Post 
harvest physiology as linkage between basic plant 
biology and applied botany 
Selmar, Dirk  
Technical University Braunschweig, Germany  
d.selmar@tu-bs.de  

Within the last few years, substantial progress has been 
made in understanding of the metabolic processes 
occurring within the coffee seeds during the course of post 
harvest treatments. Using modern techniques of plant 
biochemistry and molecular biology, it was shown that seed 
germination is initiated during processing and, especially 
whilst drying, a stress metabolism is executed in the coffee 
beans. The extent and manner of these processes strongly 
are determined by the mode of post harvest treatment and 
thereby influencing the coffee quality. These insights lead 
to a paradigm shift in coffee research: today, the green 
coffee beans are not longer considered just as an inanimate 
commodity, but rather as viable organisms, whose 
physiological capacity could be used for quality 
improvement.Up to now, the causal coherences between 
the various physiological events and the generation of 
flavour precursors and aroma relevant compounds are not 
fully elaborated. The further clarification of this subject 
using new approaches (i.e. transcriptomics, metabolomics), 
corresponds to one of the most intriguing and promising 
field of modern coffee research and will provide powerful 
tools for further understanding and comprehension of 
influencing the coffee quality by modifying processing 
conditions. 
The implementation of modern plant biology in the current 
coffee research vividly expounds the strong potential of 
basic plant biology to get new and innovative clues in 
applied research and convincingly demonstrates the 
advantages of interdisciplinary research approaches. 
 

L-6 
Biotechnology for broadening genetic variation in plant 
breeding 
Jung, Christian  
Christian Albrechts University of Kiel, Germany  
c.jung@plantbreeding.uni-kiel.de  

Genetic variation is fundamental for plant breeding. Thus 
the first step during a breeding programs is to increase 
genetic variation of populations either by crossing or by 
inducing new genetic variation which cannot be found 
among the gene pool of a given crop species. Wide crosses 

are a means to introduce alien genes into elite material. 
After crossing distantly related species, embryo rescue 
must be employed to obtain viable embryos (e.g. triticale). 
Molecular markers assist in selecting recombinant 
genotypes. Recently mutagenesis for creating new variation 
came into focus again due to the increasing sequence 
resources for all major crop species. In contrast to classical 
mutant breeding which relies on phenotypic selection of 
mutants this strategy called TILLING relies on detection of 
sequence polymorphisms between mutants and wild types. 
Thus genotypic detection of mutants became possible and 
the number of detectable mutants increased dramatically. 
Genetic modification by transformation has been 
introduced into plant breeding programs almost 20 years 
ago. Most of the phenotypes created in this way were not 
really new (e.g. herbicide and insect resistance) and can 
also be found by classical breeding techniques. However, 
targeted induction of phenotypic variation is only possible 
by transformation. Therefore, transgenic breeding is much 
more efficient although the number of phenotypes which 
can be manipulated today is still small. A new generation 
of transgenic plants is in the pipeline like plants with 
altered growth habits and improved stress resistance. 

L-7 
Heterotrimeric G-protein signaling in plant ABA 
responses 
Assmann, Sarah Mary  
Penn State University, United States of America  
sma3@psu.edu  

Heterotrimeric G-proteins, comprised of Galpha, Gbeta, 
and Ggamma subunits, are ubiquitous and important 
signaling elements in eukaryotes. The genome of the model 
plant Arabidopsis contains one prototypical Galpha subunit 
gene, GPA1, one prototypical Gbeta subunit gene, AGB1, 
and two Ggamma subunit genes, AGG1 and AGG2. We are 
analyzing phenotypes of plants harboring T-DNA 
insertions in these genes to investigate the roles of 
heterotrimeric G proteins in plant abscisic acid (ABA) 
responses. gpa1 and agb1 mutants show hypersensitivity to 
ABA in the majority of plant ABA responses, but show 
hyposensitivity in ABA-inhibition of stomatal opening. 
Guard cells regulate stomatal apertures through dynamic 
changes in guard cell volume, mediated by changes in ion 
and water flux across the guard cell membrane. In wild-
type guard cells, inhibition of inwardly rectifying K+ 
channels and activation of Ca2+-permeable channels and 
anion channels by abscisic acid (ABA) plays a crucial role 
in the inhibition of stomatal opening and promotion of 
stomatal closure. We have used electrophysiological 
approaches to assess ABA-regulation of these ion channels 
in the G-protein mutants. We have also applied systems 
biology and omics approaches to identity new candidate 
regulators of guard cell ABA signaling. 

L-8 
Regulatory networks in the shoot apical meristem 
Lohmann, Jan U.  
Max Planck Institute for Developmental Biology, Germany  
jlohmann@tuebingen.mpg.de  

Plants continuously maintain pools of totipotent stem cells 
in their apical meristems from which elaborate root and 
shoot systems are produced. In Arabidopsis thaliana, stem 
cell fate in the shoot apical meristem is controlled by a 
regulatory network that includes the CLAVATA (CLV) 
ligand–receptor system and the homeodomain protein 
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WUSCHEL (WUS). In addition, it has been known for 
decades that phytohormones such as auxin and cytokinin 
are important for meristem regulation. We are interested to 
understand how these diverse signals are integrated at the 
systems level and locally translated at the shoot apical 
meristem. We have found that WUS, a positive regulator of 
stem cells, directly represses the transcription of several 
two-component ARABIDOPSIS RESPONSE REGULATOR 
genes (ARR5, ARR6, ARR7 and ARR15), which act in the 
negative feedbackloop of cytokinin signalling. Our data 
show that ARR genes are active in the shoot meristem and 
negatively influence meristem function. Thus ARR 
repression by WUS might be necessary for proper stem cell 
regulation in Arabidopsis. Consistent with this hypothesis, 
a mutant ARR7 allele, which mimics the active, 
phosphorylated form, causes the arrest of shoot apical 
meristems and conversely, a loss-of-function mutation in a 
maize ARR homologue was recently shown to cause 
enlarged meristems. 

L-9  
Stem cell and meristem action in Arabidopsis roots: a 
numbers game? 
Scheres, Ben; Galinha, Carla; Hofhuis, Hugo; Luijten, 
Marijn; Willemsen, Viola; Blilou, Ikram; Heidstra, 
Renze; Grieneisen, Veronica; Hogeweg, Paulien  
Dpt. of Biology, Molecular Genetics, Utrecht University, 
The Netherlands  
b.scheres@bio.uu.nl  

Transport-dependent auxin maxima are important for 
development not only in the root but also during 
embryogenesis and in shoot-derived organs. It now 
becomes an important question how auxin as a patterning 
cue induces specific downstream pathways to mediate 
diverse effects. The Arabidopsis PLETHORA1 and 
PLETHORA2 genes encode transcription factors required 
for stem cell specification and can ectopically induce root 
identity. PLT expression is auxin-inducible, depends on 
auxin response factors and follows auxin accumulation 
patterns during embryogenesis and in post-embryonic root 
development. PLT genes translate auxin accumulation into 
region- and cell type specification patterns, and interact 
with the SHORTROOT-SCARECROW pathway that plays 
a role in patterning the root stem cells and in providing 
mitotic potential to the stem cell daughters that form the 
proximal meristem. This interaction involves the conserved 
RETINOBLASTOMA-RELATED pocket protein, and we 
are investigating the interaction between the RBR pathway 
and patterning genes. Mutations in new PLT genes reveal 
that the PLT gene clade extensively regulates expression of 
the PIN facilitators of polar auxin transport in the root and 
this contributes to a specific auxin transport route that 
maintains stem cells at the appropriate position. We are 
currently investigating the role of graded PLT expression in 
this control, using genetic and genomic approaches. We are 
also addressing the properties of the PLT-PIN feedback 
loop by computational modelling. 

L-10 
Development of shoot system 
Jürgens, Gerd  
Entwicklungsgenetik, Universität Tübingen, Germany  
gerd.juergens@zmbp.uni-tuebingen.de  

Embryogenesis transforms the fertilised egg cell into a 
multicellular  organism. Plant embryos establish a main 
body axis of polarity that  harbours the stem-cell systems 

called primary shoot and root meristem  at its top and 
bottom end, respectively. In Arabidopsis, axis  formation 
originates from the asymmetric division of the zygote. The  
apical daughter cell generates a cluster of proembryo cells 
whereas  the basal daughter cell makes a short file of extra-
embryonic cells of  which only the uppermost cell 
("hypophysis") switches fate, initiating  root meristem 
development. Molecular and cell-biological analyses  
suggest a model that links axis formation in early 
embryogenesis to  cell polarity, polar auxin transport and 
auxin response. The GNOM gene  encodes a brefeldin A 
(BFA)-sensitive guanine-nucleotide exchange  factor for an 
ARF GTPase (ARF-GEF) that mediates recycling of the  
auxin-efflux regulator PIN1 to the basal plasma membrane, 
which is  required for both polar auxin transport and 
embryo axis formation.  Hypophysis specification and 
polarity establishment require auxin  response in adjacent 
proembryo cells. Following auxin-mediated  degradation of 
the inhibitor BDL, the auxin-response transcription  factor 
MP promotes transport of auxin and production of another  
signal, which together elicit hypophysis specification of the 
adjacent  cell. 

L-11 
Signaling, and Metabolic and Physiological Responses 
to Low Carbon 
Stitt, Mark; Gibon, Yves; Lunn, John; Usadel, Björn; 
Picques, Maria; Hendriks, Janneke; Osuna, Daniel; 
Scheible, Wolf; Michalski, Justyna; Geigenberger, Peter  
Max Planck Institute of Molecular Plant Biology, Golm-
Potsdam, Germany  
mstitt@mpimp-golm.mpg.de  

We are using genomics technologies to study how plants 
sense and response to changes in the C status. We use 
complementary experimental systems including simple 
systems like sugar readdition in seedlings, and more 
physiological situations including diurnal changes that 
provide information about how the response to changes in 
the endogenous carbon supply unfolds with time. 
Responses are analysed using expression profiling, 
robotised measurements of enzyme activities, metabolite 
profiling, and measurements of fluxes and growth. This 
multi-level approach is needed to infer biological 
functionality. We propose that an acclimatory’ response 
facilitates mid term adjustments that minimize or avoid 
harmful periods of ‘acute’ carbon starvation. Small changes 
of the C supply during the night already lead to changes of 
hundreds of transcripts, invovled in biosynthesis and 
cellular growth. Dramatic changes occur when 
carbohydrates are exhausted, e,g, after a 2-4 hours 
extension of the night or in starchless mutants Analysis of a 
set of >20 enzymes and >150 metabolites shows that there 
is typically a lag of several days before they respond. 
Importantly, repeated transient diurnal changes of 
transcripts are integrated to allow a stable response of 
metabolism to altered conditions. I will discuss how 
interactions between the circadian clock and sugar-sensing 
may allow these responses to be adjusted and adapted to 
differing conditions. 
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L-12 
Lipid trafficking and regulation of lipid homoestasis in 
Arabidopsis 
Benning, Christoph  
Michigan State University, East Lansing, MI 48824, USA  
benning@msu.edu  

The biosynthesis of galactoglycerolipids abundant in the 
photosynthetic membrane serves as a paradigm for the 
study of lipid transfer from the endoplasmic reticulum (ER) 
to the chloroplast. Enzymes for the final assembly of 
galactoglycerolipids from diacylglycerol and UDP-
galactose are associated with the chloroplast envelopes. In 
all plants, a large fraction of the diacylglycerol moieties in 
galactoglycerolipids is derived from the ER. Mutants of 
Arabidopsis are available which are affected in different 
aspects of ER-to-plastid lipid trafficking. Common to these 
mutants is the accumulation of trigalactosyldiacylglycerol 
giving rise to the (tgd) mutant designation. Of the four 
TGD loci identified at this time, TGD1, TGD2, and TGD3 
encode the permease, the substrate-binding protein, and the 
ATPase subunits of a putative ABC transporter complex in 
the inner chloroplast envelope membrane. Several lines of 
evidence suggest that phosphatidic acid is the substrate for 
the proposed TGD123 complex. It is hypothesized that this 
transporter mediates the transfer of phosphatidic acid from 
the outer envelope to the inside of the inner envelope 
membrane, where it is processed into the diacylglycerol 
precursor for galactoglycerolipid biosynthesis. The recently 
identified TGD4 locus encodes a novel cytosolic non-
intrinsic membrane protein associated with the ER. It is 
proposed that the TGD4 protein is directly involved in the 
transfer of lipid precursors from the ER to the outer 
chloroplast envelope, possibly by mediating the formation 
of direct contact zones between these two membranes. 

L-13 
The moss genome: Adding 500 million years of 
divergent evolution to comparative plant genomics  
Reski, Ralf  
University of Freiburg, Germany  
ralf.reski@biologie.uni-freiburg.de  

Mosses such as Physcomitrella patens occupy a 
phylogenetic key position in plant evolution. When 
conquering the land, plants developed mechanisms to 
protect against water loss, irradiation and novel pathogens. 
They also developed tissues for nutrient acquisition and 
plant dispersal, as well as novel mechanisms to ensure 
sexual reproduction. In contrast to seed-plant genomes the 
moss genome is haploid and harbours an efficient 
machinery for homologous recombination. 
The last common ancestor of seed plants and mosses lived 
approx. 500 MYA, an evolutionary distance such as the one 
between humans and fish. 
The Physcomitrella genome has been sequenced to 
completion as the fourth plant genome and the first genome 
of a non-seed plant. It encodes an astonishingly high 
proportion of “metabolic genes”, combining “ancient” and 
“novel” metabolic pathways in one plant. 
This talk will highlight some recent advances in our 
comprehension of plant development based on detailed 
analyses of the Physcomitrella genome. 
Financial support by DFG, BMBF and US DoE is 
gratefully acknowledged. 

 

L-14 
Exploring wood forming genes in Poplar 
Sundberg, Björn  
Umeå Plant Science Center, SLU, Sweden  
Bjorn.Sundberg@genfys.slu.se  

Wood (secondary xylem) develops from the vascular 
cambium, the meristem responsible for secondary diameter 
growth in trees and many annual plants. Wood 
development exhibits a large extent of plasticity, and wood 
cells within a tree stem consequently have a large variation 
in their morphology and chemistry. The increasing interest 
in sustainable raw materials for e.g. bioenergy and biofuels 
has induced a great interest in unravelling genetic and 
molecular mechanism underlying aspects of wood 
formation of commercial interest (i.e. biomass, chemical 
composition). The sequencing of the poplar genome, and 
the establishment of poplar microarray and other 
phenotyping platforms have greatly facilitated such 
research. The large size and organized development of the 
vascular cambium in trees have been used by scientists at 
Umeå Plant Science Centre (UPSC) to perform 
microdissection experiments to reveal key genes in 
different aspects of wood formation. Information from 
UPSC wood transcriptomics is used by academics and by 
SweeTreeTechnologies (STT) within FuncFiber (an 
interdisciplinary Centre of Excellence in Wood Science 
(www.funcfiber.se)), in large knock down programs where 
more than 30 transgenic lines with preliminary phenotypes 
in wood properties have emerged. One of these genes, 
currently under investigation, was identified by its high 
relative expression during secondary wall biosynthesis, 
found to be highly co-regulated with PttCesA4, was 
assigned as a novel putative microtubule associated protein 
because of its specific binding to microtubule in vitro. 

L-15 
Kornmann Vortrag: 
Zum 100ten Geburstag von Peter Kornmann: Ein 
Leben für die Meeresalgen 
Lüning K. 
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Date Start/End 
Time 

 Room 

     
Monday - 3  12:05  – 13:05  Hall A 

  R1 Strasburger-Award: Kahmen, Ansgar - The role of plant 
diversity for ecosystem processes in a changing climate 

 

  R2 Pfeffer-Award: Shahollari, Bationa - Molecular analyses 
of the interaction between Arabidopsis thaliana and the 
endophytic fungus Piriformospora indica 

 

  R3 Wiehe-Award: Finkemeier, Iris - Antioxidant defence and 
redox regulation in plant mitochondria: The role of type II 
peroxiredoxin F 

 

R1 - Strasburger-Award: 
The role of plant diversity for ecosystem processes in a 
changing climate 
Kahmen, Ansgar  
University of California - Berkeley, United States of 
America  
akahmen@berkeley.edu  

The consequences of globally declining biodiversity as well 
as the consequences of climate change for ecosystem 
functions are intensively debated topics in ecological 
research. Few studies, however, have investigated potential 
interactions or the combined effects of both scenarios for 
ecosystem functioning. I will present the results from an 
experiment, where I tested the hypothesis that increasing 
plant diversity acts as insurance for ecosystem functions 
during extreme weather events such as predicted by recent 
climate simulations. Specifically, I determined the effect of 
plant diversity on above- and below-ground productivity in 
semi-natural grasslands following experimentally induced 
early summer drought. Increasing plant diversity 
significantly enhanced below-ground productivity as a 
consequence of simulated drought, while above-ground 
productivity was reduced, independently of plant diversity. 
These experiments give evidence that plants shift carbon 
allocation to below-ground compartments during drought 
which maintains various aspects of ecosystem services and 
functions. Although I was not able to directly detect 
physiological evidence for the insurance hypothesis, I 
conclude from these experiments that plant diversity is an 
essential entity of ecosystems for maintaining ecosystem 
functions in a changing, turbulent climate. 

R2 - Pfeffer-Award: 
Molecular analyses of the interaction between 
Arabidopsis thaliana and the endophytic fungus 
Piriformospora indica 
Shahollari, Bationa; Oelmüller, Ralf  
Friedrich Schiller Universität Jena, Germany  
bationa@hotmail.com, bationa@hotmail.com  

Piriformospora indica, an endophytic fungus of the 
Sebacinaceae family, colonises the roots of a wide variety 
of plant species include Arabidopsis thaliana and promotes 
their growth, development and seed production. We 

identified two leucine-rich repeat proteins (LRR1 and 
LRR2), which are involved in early recognition processes 
between the two partners.LRR2 is crucial for the 
establishment of this beneficial interaction. Silencing of the 
gene encoding LRR2 abolishes the response of the plants to 
P. indica. This could be confirmed by two independent 
mutants, an ethylmethane sulfonate mutant and a T-DNA 
insertion line. LRR1 is an atypical receptor kinase, and the 
mRNA for this protein is transiently upregulated. 
Biochemical analysis identified these two LRR proteins in 
lipid rafts. They were isolated from A. thaliana and the 
protein composition of this fraction was determined by 
mass spectrometry. 34 proteins mainly related to signalling 
processes are present in this preparation, including seven 
leucine-rich repeat proteins.We also found that DMI1 (does 
not make infection 1), an essential protein for mycorrhiza 
formation in legumes, is not required for this symbiosis. 
The interaction between A. thaliana and P. indica is 
accompanied by the modification of a plasma membrane-
localized MATH protein. At present the function of MATH 
proteins is still unknown; however, the modular 
organization and domain structure of MATH proteins 
suggest that they may be involved in protein degradation or 
protein/peptide cleavage. 

R3 - Wiehe-Award: 
Antioxidant defence and redox regulation in plant 
mitochondria: The role of type II peroxiredoxin F 
Finkemeier, Iris  
University of Oxford, United Kingdom  
iris.finkemeier@plants.ox.ac.uk  

Plant mitochondria are key players in cellular metabolism. 
Not only are they essential for respiration and several other 
metabolic activities but they are also important in 
influencing photosynthetic metabolism in the chloroplast 
and are important in maintaining the overall redox balance 
of the cell. Redox biology has historically been dominated 
by studies of the chloroplast but the importance of the 
mitochondrion in this context is becoming increasingly 
apparent. A key feature of mitochondrial biochemistry is 
the unavoidable production of reactive oxygen species 
(ROS) by the redox centres of the respiratory chain. 
Various Fe-S- and lipoic acid-containing mitochondrial 
enzymes are susceptible to ROS. To prevent oxidative 
damage to key mitochondrial proteins and organellar lipids 
and genetic material, mitochondria are dependent on an 
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efficient antioxidant defence system. The mitochondrial 
antioxidant network consists of metabolites such as 
ascorbate and glutathione, as well as antioxidant enzymes 
such as Mn-SOD, ascorbate- and a glutathione-dependent 
peroxidases, and peroxiredoxin IIF (PRXII F). A precise 
balance between oxidative and antioxidative metabolism is 
of vital importance as ROS are known to act in redox 
signalling especially under stress conditions to co-ordinate 
organellar metabolism through the regulation of nuclear 
transcription. Using my investigations of the mitochondrial 
PRXII F as a case study, I will illustrate the importance of 
redox homeostasis in plant mitochondria both at the whole 
plant level and in terms of regulation of gene expression.   

 

 



 

 47

S01

LECTURE SESSIONS

LECTURE SESSIONS 
 

Date Start/End Time Lecture Session Room 
     
Monday - 3 14:00  – 15:30  S01 Hall E 
  Halophytes  

  Chair: Siegmar-Walter Breckle, Maik Veste  

 14:00 – 14:30 S01-1 Flowers T. - Halophytes: plants for the future?  
 14:30 – 14.45 S01-2 Herppich W. -Effects of saline irrigation water on 

growth, physiology and quality of Mesembryanthemum 
crystallinum, a rare vegetable crop 

 

 14:45 – 15:00 S01-3 Debez T. - A.Relationship between photosynthetic 
activity and seed quality in the salt-treated oilseed 
halophyte Cakile maritime 

 

 15:00 – 15:15  S01-4 Geißler N. Interactive effects of NaCl salinity and 
elevated atmospheric CO2 concentration on the potential 
cashcrop halophyte Aster tripolium 

 

 15:15 – 15:30 S01-5 Hawighorst P. - Development of cob root in 
response to salinity in Populus euphratica 

 

 

S01-1  
Halophytes: plants for the future? 
Flowers T.1,2 and Colmer T.2 
1University of Sussex, United Kingdom; 2University of 
Western Australia, Australia; t.j.flowers@sussex.ac.uk 

It has been known for many years that the area of salt-
affected land is large but recent predictions suggest that 
secondary salinity will be particularly serious for some 
regions of the world, for example Australia.  Since the 
release of salt-tolerant genotypes of conventional crops, 
whether bred by conventional means or containing 
trangenes, remains slow, the use of naturally salt-tolerant 
plants needs new impetus.  There are databases of 
halophytes, but to be of maximum value they need to be in 
forms that can be integrated with other databases providing 
information on, for example, the nutritional value of seeds 
and fruits.  The addition of physiological and genetic data 
would provide further opportunities for analysis of the 
evolution of salt tolerance and the potential to identify key 
genes enabling salt tolerance.  

S01-2  
Effects of saline irrigation water on growth, physiology 
and quality of Mesembryanthemum crystallinum, a 
rare vegetable crop 
Herppich W.1, Huskens-Keil S.2 and Schreiner M.3 
1Leibniz-Institut für Agrartechnik Potsdam-Bornim e. V., 
Abteilung Technik im Gartenbau; 2Humboldt-Universität 
zu Berlin, Institut für Gartenbauwissenschaften; 3Institut 
für Gemüse- und Zierpflanzenbau Großbeeren/Erfurt e.V., 
Abt. Quali; wherppich@atb-potsdam.de 
 

Commercial use of halophytes as fresh food is limited. On 
the other hand, world wide increased desertification due to 

recent global changes enhances the need of irrigation, 
which, in turn, provokes the risk of soil salinization. 
Furthermore, limited fresh water resources may 
increasingly constrain the use of low quality irrigation 
water. Hence, intensified use of halotolerant crop plants 
will be necessary, even in Europe.Several facultatively 
halophytic members of Aizoaceae are nowadays used as 
special crop plants. Since about 200 years Tetragonia 
tetragonioides (Pall.) O. Kunze has been grown as a 
spinach-like vegetable or fresh salad. A rare lettuce is the 
common ice plant Mesembryanthemum crystallinum, a 
CAM species, which is mostly cultivated in India, 
California, Australia, and New Zealand. It is also known in 
Europe as a quickly cooked tender vegetable. With their 
succulent, mellow, slightly salty tasting leaves and young 
shoots, Mesembryanthemum crystallinum is getting 
interesting as delicious cool flavored salad greens during 
recent years. However, it is a perishable product and shelf 
live is short. In a cooperative project we studied whether 
moderate salt treatment affects physiology, growth and 
yield. Furthermore, we investigated whether such treatment 
that enhances the irreversible C3 to CAM shift in young 
leaves of this CAM species, potentially prolongs shelf live. 
Results show that moderate salt treatment does not 
negatively influence growth. When in CAM, leaves show 
reduced transpirational water losses and CAM also reduces 
carbon losses during storage. 

S01-3  
Relationship between photosynthetic activity and seed 
quality in the salt-treated oilseed halophyte Cakile 
maritima 
Debez A.1,2, Saadaoui D.2, Koyro H.3, Abdelly C.2 and 
Huchzermeyer B.1 
1Institut für Botanik, Universität Hannover, Germany; 
2Laboratoire d’Adaptation des Plantes aux Stresses 
Abiotiques, Centre de Bi; 3Institut f¨ur Pflanzenökologie, 
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Justus-Liebig Universität, Giessen, Heinr; 
ahmed_debez@yahoo.com 

Cakile maritima is a widespread annual halophyte with 
both ecological and economical interests. Indeed, this 
species contributes to coastal sand dune stabilisation and its 
shoots are rich in polyphenols and vitamin C. Furthermore, 
seeds contain up to 40 % of oil per gram of dry weight. The 
optimal salt level for this halophyte is in the 50-100 mM 
NaCl range, but the plant survives up to 500 mM NaCl. We 
assessed here the relationship between several 
photosynthetic parameters (leaf area and number, gas 
exchanges, chlorophyll fluorescence, chlorophyll and 
carotenoid concentration, and Rubisco activity), measured 
at the end of the vegetative stage, and seed quality (above-
ground biomass, seed number, seed oil content and 
composition) of this promising halophyte, when challenged 
with increasing salinity (0 to 500 mM NaCl). Seed viability 
was assessed too.  
 

S01-4  
Interactive effects of NaCl salinity and elevated 
atmospheric CO2 concentration on the potential 
cashcrop halophyte Aster tripolium 
Geißler N. and Koyro H. 
Justus-Liebig-Universität Gießen, Institut für 
Pflanzenökologie, Germany; 
Nicole.Geissler@bot2.bio.uni-giessen.de 

About 7% of the world´s total land area and 19.5% of the 
irrigated arable land are affected by salt, leading to 
desertification and growth conditions inacceptable for most 
conventional crops. These problems are reinforced by 
global climate change due to rising atmospheric CO2-
concentrations. Halophytes are likely to benefit from 
elevated [CO2] because one major constraint for plant 
growth in saline habitats is the restriction of CO2-uptake. 
The sustainable use of cash crop halophytes can counteract 
the problems mentioned above. Against this background, 
we studied the combined effects of NaCl-salinity and 
elevated [CO2] on the potential cashcrop halophyte A. 
tripolium. Plants were irrigated with five different salinity 
levels under ambient (ca. 380 ppm) and elevated (520 ppm) 
CO2. The effects of the four major constraints of salinity on 
plant growth (water relations, gas exchange, ion toxicity 
and nutrial imbalance) were studied. Salinity caused an 
increase in ATPase expression and activity, indicating an 
enhanced selective ion transport. Oxidative stress was the 
main factor limiting the salinity tolerance of A. tripolium, 
which could be inferred from various plant reactions that 
ameliorate oxidative stress (e.g. increased expressions and 
activities of antioxidant enzymes, proline accumulation). 
Elevated CO2 led to a higher photosynthetic rate which was 
employed for increasing the investment in salt tolerance 
mechanisms, such as enhanced expressions and activites of 
the enzymes mentioned above and an increased proline 
accumulation, leading to a higher salt tolerance.  

S01-5  
Development of cob root in response to salinity in 
Populus euphratica 
Hawighorst P., Eensalu E., Lehmann G., Kopka B. and 
Polle A. 
Institut für Forstbotanik, Georg-August Universität 
Göttingen; phawigh@gwdg.de 

A global problem is increasing soil salinity caused by 
NaCl. Populus euphratica is able to grow on sodic soils. 
Therefore, it is being used for reforestation in saline 
environments. As P.euphratica is able to accumulate high 
sodium concentration, little is known about the adjustments 
of roots, the primary site of salt uptake.  
The aims of our study were to investigate morphology and 
anatomy of roots of P. euphratica during exposure to high 
salinity and to determine uptake rate of Na in acclimated 
and non-acclimated roots. Exposure to high concentrations 
of NaCl in the nutrient solution caused swelling of root tips 
of P. euphratica. This resulted finally in the formation of a 
new morphological root class displaying cob-like shape. 
Anatomical analysis of these cob root showed increased 
number of cortical cells. Such changes in root anatomy 
were not detected in salt sensitive Populus x canescenes or 
in P. euphratica exposed to equimolar KCl concentrations, 
suggesting an ion- and species-specific effect.  
To test whether the observed changes in root anatomy were 
an adaptation mechanism or an abnormal reaction due to 
toxic ion concentrations in roots, sodium transport studies 
were conducted using radioactive ²²Na. . P. euphratica with 
cob roots showed better performance under high salt stress 
than non-adapted plants. Autoradiographic measurements 
showed decreased uptake of ²²Na in cob roots compared 
with non-acclimated plants.  
Our results show that cob root development in P. euphratica 
is an important mechanism to survive high salt 
concentration and contributes to salinity tolerance 
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LECTURE SESSIONS

Date Start/End Time Lecture Session Room 
     
Monday - 3 14:00  – 15:30  S02 Hall B 
  Sexual plant reproduction  

  Chair: Hugh Gordon Dickinson, Erhard Kranz  

 14:00 – 14:30 S02-1 Dickinson H. - Epigenetics in plant gametes and 
early seed development 

 

 14:30 – 15:00 S02-2 Werr W.- Pattern information in the Arabidopsis 
and maize embryo 

 

 15:00 – 15:30 S02-3 Scholten S. - Paternal genome activity in maize 
zygotes  

 

 

S02-1  
Epigenetics in plant gametes and early seed 
development 
Dickinson H.1, Gutierrez-Marcos J.2 and Costa L.1 
1UNIVERSITY OF OXFORD, United Kingdom; 
2UNIVERSITY OF WARWICK HRI, United kingdom; 
hugh.dickinson@plants.ox.ac.uk 

The majority of plant developmental changes are regulated 
according to Mendelian genetics. Notable exceptions are 
the earliest stages in seed formation, which are under strong 
maternal control. Recent data suggest that this control is 
exerted through epigenetic systems, and in particular 
gametic imprinting. In both the model plant Arabidopsis 
thaliana and the crop plant, maize (Zea mays), parent-of-
origin specific imprints regulate expression of genes 
ranging from complex-forming transcription factors, to 
genes which play  roles in resource acquisition.  Both 
ZmFIE1 and ZmFIE2, Polycomb-group transcription 
factors, show monoallelic expression in the developing 
seed endosperm but, despite resulting from a relatively 
recent gene duplication event, are seemingly  imprinted by 
different mechanisms dependent on their subsequent 
expression pattern. Most models proposed for the evolution 
of this maternal control through imprinting (e.g. the 
‘Parental Conflict’ Hypothesis) predict that genes involved 
in resource acquisition will be imprinted. The maize 
ZmMEG1 sequence is expressed at the interface between 
the maternal tissue and the endosperm, is maternally 
expressed, and encodes a putative signal directing resources 
into the developing seed.  

S02-2  
Pattern information in the Arabidopsis and maize 
embryo 
Werr Wolfgang 
Universitaet zu Koeln, Germany; werr@uni-koeln.de 

Molecular markers assist in the analysis of embryonic 
patterning programs and in Arabidopsis thaliana comprise a 
reliable set for tracing cellular decisions or cell type 
specification especially in the root and shoot apical 
meristems. Very informative are members the WOX 
(WUSCHEL related homeobox), KNOX (KNOTTED related 
homeobox) and CUC (CUP-SHAPED COTYLEDON) gene 
families. In a comparative approach members of different 
gene families were used to visualize cellular decisions 
during maize embryogenesis. The molecular marker data 

support the conclusion that the embryonic shoot/root axis 
comprises a discrete adaxial domain, which is already 
separated from the prospective scutellum in the early 
proembryo. The patterning programs in the dicot and 
monocot models will be compared.  
 

S02-3  
Paternal genome activity in maize zygotes 
Meyer S. and Scholten S. 
Universität Hamburg, Germany 
s.scholten@botanik.uni-hamburg.de 

Hybrid vigour or heterosis result from the combination of 
genetically-distant genomes at fertilisation, and, as well as 
being of major commercial importance is held to contribute 
significantly to fitness. Activation of the paternal genome 
marks the transition from maternal to zygotic control of 
development, but a reported delay of paternal genome 
activation in flowering plants and animals excludes 
heterosis from impacting on very early development. We 
have analysed the allele-specific expression of 20 genes 
following fertilisation of the egg in maize and show 
immediate equivalent parental genomic contribution to the 
zygote. Every gene tested showed paternal expression 
before the first cell division of the zygotes, which 
continued in subsequent stages. Sequence comparisons 
indicate these genes to be involved in a range of processes, 
and to be distributed throughout the genome. Such a 
‘global’ activation of the paternal genome very early in 
development is consonant with observations of high levels 
of heterosis in early hybrid maize embryos. Our findings 
therefore demonstrate that delayed or attenuated paternal 
genome activity is not a feature of embryogenesis in all 
higher plants and confirm that some species have evolved a 
strategy to activate the paternal genome immediately 
following fertilization, in contrast to the situation in other 
plants and in animals. 
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S03

LECTURE SESSIONS  

Date Start/End Time Lecture Session Room 
     
Monday - 3 14:00  – 15:30  S03 Hall D 
  Floral Diversity: From the organism to the 

molecular level 
 

  Chair: Regine Claßen-Bockhoff  Sabine Zachgo  

 14:00 – 14:30 S03-1Endress P. - Flower development and evolution 
viewed from a diversity perspective 

 

 14:30 – 15:00 S03-2 Martin C. - The regulation of petal cell shaping for 
pollinator attraction  

 

 15:00 – 15:15 S03-3 Busch A. S. - Development of a Monosymmetric 
Corolla in Iberis amara (Brassicaceae) 

 

 15:15 – 15:30 S03-4 Gielis J.- Fusion in flowers and cacti using 
generalized conic sections 

 

 

S03-1  
Flower development and evolution viewed from a 
diversity perspective 
Endress P. 
University of Zurich, Switzerland; 
pendress@systbot.uzh.ch 

Two contrasting and complementary approaches to 
understanding flower development are to focus on model 
species (molecular genetics) and to focus on the diversity 
of forms throughout the flowering plants (comparative 
morphology). Questions such as: What is the 
developmental basis for key innovations and for the 
impressive diversity in flower evolution? or: What are 
developmental potentials and limitations for the evolution 
of flower form? cannot be tackled without considering the 
angiosperms as a whole. This talk will address selected 
topics of flower development from a diversity perspective, 
some of which are also being studied by molecular 
developmental geneticists, including floral phyllotaxis, 
floral symmetry, angiospermy, synorganization and 
postgenital fusion of floral organs, and extreme forms of 
floral architecture. It will be a continuing challenge to link 
the two levels of model species and of flowering plants as a 
whole in feasible ways in order to gain more insight into 
flower evolution.  
 

S03-2  
The regulation of petal cell shaping for pollinator 
attraction. 
Martin C., Baumann K., Nichols J. and Perez-
Rodriguez M. 
John Innes Centre, United Kingdom; 
cathie.martin@bbsrc.ac.uk 

Conical petal epidermal cells significantly enhance the 
attractiveness of a flower to its pollinators. This occurs in a 
number of ways. Conical cells enhance colour saturation, 
they may provide tactile cues, they reduce petal 
reflexing,they increase petal temperature and they may 
enhance scent emission. Field trials ofpollination success 
have shown that cell morphology has a more significant 

effect on pollinator attraction and seed set than 
floralpigmentation in Antirrhinum majus.Three genes 
encoding related transcription factors have been shown to 
control different aspects of conical cell shaping in 
A.majus. Diversification in their regulation and in their 
roles in controlling cellular morphogenesis is associated 
with the complex zygomorphic form of the flower of this 
species which is highly specialised for bee pollination.  

S03-3  
Development of a Monosymmetric Corolla in Iberis 
amara (Brassicaceae) 
Busch A. and Zachgo S. 
MPIZ Cologne, Germany; busch@mpiz-koeln.mpg.de 

An important step in the evolution of angiosperms was the 
adaptation to specialized pollinators via the establishment 
of monosymmetric flowers, a character that is assumed to 
have evolved several times from an ancestrally 
polysymmetric state during angiosperm evolution. In the 
model organism Antirrhinum majus (Plantaginaceae; 
asterids), monosymmetry is regulated by the activity of the 
transcription factor CYC (CYCLOIDEA).  
The typical brassicaceaen flower is composed of four 
equally sized petals and only very few genera in this family 
exhibit a monosymmetric corolla. One of these, where 
monosymmetry is also most prominent, is the genus Iberis 
(Brassicaceae; rosids). Here, a monosymmetric corolla is 
formed by two petal pairs of different sizes, with the 
adaxial petals being more than 3-fold smaller than the 
abaxial ones. 
Expression and functional analyses were conducted to 
elucidate if a homolog of the TCP-transcription factor CYC 
could have been recruited to contribute to the establishment 
of monosymmetric flowers in the Brassicaceae.  
In Iberis, the smaller size of adaxial petals allows flowers 
to sit closer together within the inflorescence, thereby 
contributing to the formation of a corymbous shape. This 
umbellate and flat inflorescence appears like one single 
flower and might thus gain an adaptive advantage via 
increasing its attractiveness to pollinators. 
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S03-4  
Fusion in flowers and cacti using generalized conic 
sections 
Gielis J. 
Geniaal Bvba, Belgium; johan.gielis@easynet.be 

The superformula has been presented before as a generic 
geometrical transformation (1) which allows for the 
description of natural shapes as diverse as molecules, plants 
and relativistic space-times (2). This unifying description 
generalizes conic sections and allows understanding natural 
shapes as determined by simple conditions on their 
curvatures. Whether from the point of view of 
submanifolds (2), or as a generalization of minimal or 
CMC surfaces (3) the study of natural shapes will become 
the study of solutions to optimization problems. Fusion of 
organs is considered to be a key innovation in the 
evolutionary development of flowers, but is also observed 
in, for example, fusion of leaves in succulents and cacti. I 
will show how fusion in flowers can be described as 
generalized conic sections, using only multiplication and/or 
weighted addition of the transformation function and the 
function that is transformed. This describes in a very simple 
model a very wide range of flowers, and relates fusion 
directly to optimization of material use and efficiency of 
space use. The 3-D deformation of shape of flowers with 
fused petals, so important in the evolution of flowers and 
pollination patterns, follows directly from first physical 
principles. This model will be demonstrated by describing 
the fusion of various forms of leaves, using Asclepiad 
flowers as primary model system. (1) Am.J.Bot. 90(3) 333-
338 (2) Kragujevac J. Math. 28:55-67 (3) Koiso & Palmer 
2006 (preprint; www.isu.edu/~palmbenn/) 
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S04

LECTURE SESSIONS  

 
 

Date Start/End Time Lecture Session Room 
     
Monday - 3 14:00  – 15:30  S04 Hall A 
  Organelles (Part I)  

  Chair: René Lorbiecke Elke Pratje  

 14:00 – 14:30 S04-1 Brennicke A. – RNA Editing in Plant Mitochondria  

 14:30 – 15:00 S04-2 Maréchal-Drouard L. - Deciphering plant 
organellar tRNA trafficking 

 

 15:00 – 15:15 S04-3 Binder S. - Ecotype variants allow map-based 
cloning of genes involved in 5’ end processing in 
Arabidopsis mitochondria (Brassicaceae) 

 

 15:15 – 15:30 S04-4 Braun H. - The multifunctional NADH 
dehydrogenase / carbonic anhydrase complex of plant 
mitochondria 

 

 
 

S04-1  
RNA Editing in Plant Mitochondria 
Takenaka M., van der Merwe J., Verbitskiy D., 
Zehrmann A. and Brennicke A. 
Molekulare Botanik, Universität Ulm, Germany; 
mizuki.takenaka@uni-ulm.de 

RNA editing alters nucleotide identities from C to U in the 
RNAs of mitochondria and plastids of all flowering plants 
so that the genomic DNA sequence is not sufficient to 
predict the encoded product. RNA editing in plant 
mitochondria is exemplary investigated in cauliflower 
mitochondria by in vitro assays. The in vitro procedure 
involves a sensitive detection system which allows to 
monitor the low reaction activity generally observed with 
mitochondrial lysates. The in vitro assay requires the 
addition of  ATP or any of the other NTPs or even dNTPs 
in cauliflower as well as in pea mitochondrial lysates. We 
have now further investigated the reason for this 
NTP/dNTP requirement and find that NTP/dNTP serves to 
inhibit the RNA binding activity of the glutamate 
dehydrogenases (GDH). GDH1 and GDH2 were identified 
to bind to the RNA templates in RNA-protein cross-links. 
The specific inhibition of in vitro RNA editing by the 
GDH can be compensated by the GDH-specific herbicide 
phosphinotricine. The dinucleotides NADH and NADPH, 
but not NAD or NADP similarly substitute the need for 
NTP in the in vitro reaction. These results show that RNA 
editing in plant mitochondria per se does not require the 
addition of energy by NTP or dNTP. This conclusion 
supports a direct deamination reaction rather than a 
transamination process in the C to U alteration observed in 
flowering plant mitochondria. 

  

S04-2  
Deciphering plant organellar tRNA trafficking 
Maréchal-Drouard L. 
IBMP, CNRS, France; Laurence.drouard@ibmp-ulp.u-
strasbg.fr 

Land plant mitochondrial (mt) genomes lack at least one 
third of the tRNA genes to ensure an active translation 
machinery. As a consequence, plant cells have to evolve a 
mechanism for delivering nuclear-encoded tRNAs from the 
cytosol into mitochondria. By using in vivo approaches, we 
are trying to identify tRNA import determinants By 
developing biochemical studies and an in vitro tRNA 
import system, we are trying to identify protein factors 
involved. For instance, we recently showed the unexpected 
involvement of the Voltage Dependent Anion Channel 
present on the outer mt membrane. Another very intriguing 
aspect concerns the selectivity and the regulation of the 
tRNA import process. To study this aspect, 
Chlamydomonas reinhardtii represents an interesting model 
because its mt genome only encodes three mt tRNA genes. 
We recently showed that among the 49 cytosolic tRNAs, 
tRNA import efficiency varies from 0 to 98%, meaning that 
some tRNAs can be classified as mainly cytosolic and 
others as mainly mitochondrial. Is there a biological 
significance to explain such variability? Indeed, we now 
showed that, both in the cytosol and the mitochondria, a 
striking correlation exists between tRNA sublocalization 
and codon usage. These data strongly suggest that in 
addition to import signals, very important and complex 
levels of regulation are involved in the subcellular 
partitioning of tRNAs in C. reinhardtii. An overview of the 
major data obtained the last few years will be presented. 
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S04-3  
Ecotype variants allow map-based cloning of genes 
involved in 5’ end processing in Arabidopsis 
mitochondria 
Binder S.1, Thuss S.1, Jonietz C.1, Hölzle A.1, Meyer R.2, 
Törjek O.2, Altmann T.2 and Forner J.1 
1Institut Molekulare Botanik, Universität Ulm, Germany; 
2Institut für Biochemie und Biologie, Universität Potsdam, 
Germany; stefan.binder@uni-ulm.de 

With CR-RT-PCR (circularized RNA reverse transcriptase 
PCR) as primary approach we have mapped the 5’ and 3’ 
ends of all mitochondrial mRNAs in the ecotype Columbia 
(Col) of Arabidopsis thaliana. This approach revealed that 
all transcripts have single major 3’ termini, while multiple 
5' ends are found for several genes. Of the identified 5’ 
ends only a few map within promoter motifs, suggesting 
these ends to be derived from transcription initiation, while 
the majority of the 5' termini seems to be generated 
posttranscriptionally. Assignment of the extremities of 5’ 
leader RNAs by alternative CR-RT-PCR approaches 
revealed evidence for an endonucleolytic generation of 
several 5’ mRNA ends.Mapping of mRNA extremities in 
mitochondria of other Arabidopsis ecotypes showed the 5' 
ends of several mRNAs to differ between Col, Landsberg 
erecta (Ler) and C24. The examination of F1 and F2 
hybrids provides clear evidence that in most cases nuclear 
encoded proteins are responsible for the observed 5’ 
mRNA end polymorphisms. Map based cloning is presently 
used to identify the genes involved in endonucleolytic 
processing of mitochondrial 5' mRNA termini.  

S04-4  
The multifunctional NADH dehydrogenase / carbonic 
anhydrase complex of plant mitochondria 
Braun H. and Sunderhaus S. 
Universität Hannover, Germany; braun@genetik.uni-
hannover.de 

The mitochondrial NADH dehydrogenase complex 
(complex I) is the largest oxidoreductase of the respiratory 
chain comprising more than 40 different subunits. During 
respiratory electron transport it couples electron transfer 
from NADH to ubiquinone with proton translocation across 
the inner mitochondrial membrane. In plants, complex I is 
even larger than in heterotrophic eukaryotes and includes 
about 10 extra subunits. Some of these subunits introduce 
side activities into complex I. Most notably, five 
structurally related gamma-type carbonic anhydrases (CA) 
form part of complex I in plants. These proteins are 
localized within an extra domain which is attached to the 
so-called membrane arm of complex I on its matrix-
exposed side. Deletion of the genes encoding the CA 
subunits drastically affects assembly of complex I and 
causes reduced growth rates of plant cells. Micro-array 
gene expression data indicate a role of the mitochondrial 
CA subunits in the context of photorespiration. A model on 
the function of the complex I integrated carbonic 
anhydrases will be presented and discussed.   
Related publications: Perales, M., Eubel, H. Heinemeyer, 
J., Colaneri, A., Zabaleta, E. and Braun, H.P. (2005) J. Mol. 
Biol. 350, 263-277. Sunderhaus, S., Dudkina, N., Jänsch, 
L., Klodmann, J., Heinemeyer, J., Perales, M.,  Zabaleta, 
E., Boekema, E. and Braun, H.P. (2006) J. Biol. Chem. 
281, 6482-6488. Braun, H.P. and Zabaleta, E. (2007) 
Physiologia Plantarum 129, 114-122. 
  



 

 54 

S05

LECTURE SESSIONS  

 
Date Start/End Time Lecture Session Room 

     
Monday - 3 14:00  – 15:30  S05 Hall C 
  Secondary Metabolism  

  Chair: Reinhardt Lieberei, Maike Petersen  

 14:00 – 14:30 S05-1 St-Pierre B. – Organization of the Catharanthus  
roseus alkaloid factory   

 

 14:30 – 14:45 S05-2 Brand S. - What Ginger and Banana have in 
common - The Biosynthesis of Diarylheptanoids 

 

 14:45 – 15:00 S05-3 Hans J. - Furanocoumarin biosynthesis in Ammi 
majus: Cloning and characterization of psoralen synthase, 
the first pathway-specific cytochrome P450 

 

 15:00 – 15:15 S05-4 Kolbe L. - Anti-inflammatory properties of 
licochalcone a from glycyrrhiza inflata on human skin 

 

 15:15 – 15:30 S05-5 Klein M. - The Arabidopsis MATE transporter 
TT12 acts as a vacuolar flavonoid/H+-antiporter active in 
proanthocyanidin-accumulating cells of the seed coat. 

 

 

S05-1  
Organization of the Catharanthus roseus alkaloid 
factory 
St. Pierre B. 
Université François-Rabelais de Tours, France; 
benoit.stpierre@univ-tours.fr 

Catharanthus roseus (Madagascar periwinkle) is the only 
commercial source for the anticancer drugs, vinblastine and 
vincristine. Recently, Catharanthus roseus has also emerged 
as a model system to investigate the remarkable biology of 
alkaloid metabolism. Molecular clones encoding several 
biosynthetic enzymes have been isolated that provide tags 
for several monoterpenoid indole alkaloid (MIA) branch 
pathways. Recent studies have begun to disclose the 
convoluted organization and complexity of the cellular and 
subcellular biology of alkaloid biosynthesis. So far, four 
cell types in the aerial organs contribute to the elaboration 
of alkaloids, and assign the biosynthetic pathway into three 
metabolic modules. Firstly, the major site for expression of 
genes that initiate the secoiridoid branch, including the 
methyl erythritol phosphate pathway and geraniol 10-
hydroxylase, is a newly described cluster of parenchyma 
cells associated to the internal (adaxial) phloem of young 
developing aerial organs. Secondly, the transcripts coding 
three successive steps in strictosidine biosynthesis, the 
central precursor of MIAs, are co-localized in the 
epidermis. Finally, the final hydroxylase and 
acetyltransferase involved in vindoline biosynthesis are 
specifically expressed in laticifers and idioblasts. In 
addition, GFP-enzyme fusion has provided evidence for 
compartmentation at the subcellular level. These results 
implicate the necessity of multicellular translocation of 
intermediates for MIA production in planta.  
 
 

S05-2  
What Ginger and Banana have in common - The 
Biosynthesis of Diarylheptanoids 
Brand S.1,2, Hölscher D.2, Svatoš A.2, Schröder J.3 and 
Schneider B.2 
1TU Braunschweig - Institute of Pharmaceutical Biology, 
Germany; 2Max-Planck-Institute for Chemical Ecology 
Jena, Germany; 3Freiburg University, Institute for Biology 
II, Germany; brand@ice.mpg.de 

Diarylheptanoids are secondary metabolites of a couple of 
both monocotyledonous and dicotyledonous plants. 
Curcumin from ginger is the most well known example and 
responsible for the yellow color of curry. Linear 
diarylheptanoids probably protect the plant against UV 
light and a wide variety of beneficial effects for human 
health are discussed resulting from the anti-oxidative and 
anti-inflammatory properties of such substances. In 
contrast, polycyclic diarylheptanoids, called 
phenylphenalenones, from banana (Musa spp.) and 
Haemodoraceae, function as protective agents against 
biological threats. The first steps in the biosynthesis – the 
formation of a linear diarylheptanoid – are thought to be 
identical for all these compounds. We used Wachendorfia 
thyrsiflora for our investigations, because this plant 
contains high levels of phenylphenalenones but no 
flavonoids or stilbens. The biosynthesis is believed to occur 
in two steps: (1) The condensation of a phenylpropanoid-
CoA with malonyl-CoA by a polyketide synthase type III-
like enzyme and (2) the condensation of the formed 
diketide with a second phenylpropanoid-CoA, which 
results in a diarylheptanoid. The enzyme catalysing this 
reaction is so far unknown. Here we present the results of 
our work on the first condensation step. We isolated three 
PKS from Wachendorfia thyrsiflora, but only one of these 
enzymes shows the desired activity. We report the 
properties and kinetic features of this enzyme (WtPKS1) 
and discuss these findings in the light of 
phenylphenalenone biosynthesis. 



 

 55LECTURE SESSIONS

S05

S05-3  
Furanocoumarin biosynthesis in Ammi majus: Cloning 
and characterization of psoralen synthase, the first 
pathway-specific cytochrome P450 
Hans J., Kellner S. and Matern U. 
Philipps-Universität Marburg, Institut f. Pharmazeutische 
Biologie, Germany; hansj@staff.uni-marburg.de 

Furanocoumarins are phototoxic compounds that have been 
recognized for their role as feeding deterrants. They are 
classified into linear or angular types, depending on the 
annulation site of the furano ring. Precursors are derived 
from general phenylpropanoid metabolism and are 
transformed to furanocoumarins by a series of reactions 
involving Cyt P450-dependent monooxygenases. 
Differential cloning strategies led to the isolation of a 
number of Cyt P450 clones from elicited suspension 
cultures of Ammi majus (Apiaceae). One of these clones, 
CYP71AJ1, exhibited a transient maximum of transcript 
abundance 4-5 h after elicitation and was functionally 
identified as psoralen synthase by expression in yeast 
(collaboration with the group of F. Bourgaud, INRA 
Nancy, France). Only (+)-marmesin was accepted as 
substrate, whereas its angular analogue columbianetin 
served as competitive inhibitor. Sequence alignments of 
substrate recognition sites (SRS) and homology modelling 
identified amino acids with potential influence on substrate 
specificity. Their role is being investigated by site-directed 
mutagenesis. Expression profiles in plants show elevated 
transcript levels of CYP71AJ1 in roots and flowers, 
indicative for transport and deposition of the metabolites to 
the fruits and wax on leaf surfaces. We will extend our 
analysis to plants accumulating angular furanocoumarins, 
as the pathway to these metabolites proposedly developed 
from the pathway to the linear forms. We aim to unravel 
this evolutionary relationship by isolating Cyt P450s from 
the angular pathway. 

S05-4  
Anti-inflammatory properties of licochalcone a from 
glycyrrhiza inflata on human skin 
Kolbe L. 
Beiersdorf AG, Germany; Ludger.Kolbe@Beiersdorf.com 

Licorice extract is not only used for candies or as sweetener 
in the food industry but also as a basic compound of several 
traditional medicines for a broad range of diseases. 
Pharmacological activities have been attributed to several 
phenolic ingredients and terpene saponins found in 
different Glycyrrhiza species. In this study we focused on 
the anti-inflammatory properties of licochalcone A, a 
retrochalcone from Glycyrrhiza inflata. The production of 
various pro-inflammatory mediators by skin cells was 
determined in vitro, and our data clearly demonstrate that 
licochalcone A has a potent anti-inflammatory activity at 

submicromolar concentrations on a variety of 
dermatologically relevant cell types. We also investigated 
the in vivo efficacy of a soothing lotion (o/w) with a 
licochalcone A-containing extract from Glycyrrhiza inflata. 
Vehicle controlled studies with two different stress models 
were performed to demonstrate in vivo efficacy. Statistical 
analysis revealed highly significant anti-inflammatory 
efficacy of the lotion containing 0.025% Licochalcone A in 
razor shaving-induced skin irritation when compared to its 
vehicle. We also tested a skin care product regimen for its 
compatibility in 62 adults with mild to moderate 
erythematotelangiectatic rosacea or red facial skin not 
attributed to rosacea. Clinical evaluations showed 
statistically significant improvements in erythema scores at 
weeks 4 and 8 of treatment.  

S05-5  
The Arabidopsis MATE transporter TT12 acts as a 
vacuolar flavonoid/H+-antiporter active in 
proanthocyanidin-accumulating cells of the seed coat. 
Klein M.1, Debeaujon I.2 and Marinova K.1 
1University of Zurich, Plant Biology, Zurich, Switzerland; 
2INRA - Seed Biology, Versailles, France; 
mklein@botinst.uzh.ch 

Characterization of the Arabidopsis transparent testa12 
(tt12) mutant encoding a membrane protein of the 
multidrug and toxic efflux transporter (MATE) family, 
suggested that TT12 is involved in the vacuolar 
accumulation of proanthocyanidin (PA) precursors in the 
seed. Metabolite analysis in tt12 seeds reveals an absence 
of flavan-3-ols and PAs together with a reduction of the 
major flavonol quercetin-3-O-rhamnoside. The TT12 
promoter is active in cells synthesizing PAs. Using 
translational fusions between TT12 and GFP, it is 
demonstrated that this transporter localizes to the tonoplast. 
Yeast vesicles expressing TT12 can transport the 
anthocyanin cyanidin-3-O-glucoside (C3G) in the presence 
of MgATP, but not the aglycones cyanidin and epicatechin. 
TT12 acts in vitro as a C3G/H+-antiporter. TT12 does not 
transport glycosylated flavonols, procyanidin dimers and a 
direct transport activity for catechin-3-O-glucoside 
(Cat3G), a glucosylated flavan-3-ol, was undetectable. 
However, Cat3G inhibited TT12-mediated transport of 
C3G in a dose-dependent manner while flavan-3-ol 
aglycones had no effect. Mutant banyuls (ban) seeds 
accumulate anthocyanins instead of PAs, yet the ban tt12 
double mutant exhibits reduced anthocyanin accumulation, 
which genetically supports the capability of TT12 to 
transport anthocyanins in vitro. We propose a model that 
suggests that TT12 transports glycosylated flavan-3-ols in 
vivo and therefore postulates genetically undefined 
glycosylation and glycosyl hydrolysis steps on the flavan-
3-ol level before and after vacuolar storage in the seed coat, 
respectively.  
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Date Start/End Time Lecture Session Room 

     
Monday - 3 14:00  – 15:30  S06 Hall Z 
  Sensing : Receptors and Signalling (Part I)  

  Chair: Rainer Hedrich, Hartwig Lüthen  

 14:00 – 14:30 S06-1 Friml J. - Auxin, polarizing signal for cell and 
tissue polarity   

 

 14:30 – 14:45 S06-2 Edelmann H. - The root cap is essential for 
ethylene-mediated regulation of maize root development 
and interferes with shoot-born ethylene metabolism 

 

 14:45 – 15:00 S06-3 Oberpichler I. - Red and blue light perception in 
Agrobacterium tumefaciens 

 

 15:00 – 15:15 S06-4 Kretsch T. - Dissection of Phytchrome A Light 
Signalling 

 

 15:15 – 15:30 S06-5 Roelfsema R.- Blue light inhibits guard cell plasma 
membrane anion channels in a phototropin dependent 
manner 

 

 

S06-1  
Auxin, polarizing signal for cell and tissue polarity 
Friml J.1, Dhonukshe P.2, Kleine-Vehn J.2 and Sauer 
M.2 
1Plant Cell Biology, University of Göttingen, Germany; 
2ZMBP University of Tübingen, Germany; 
jiri.friml@zmbp.uni-tuebingen.de 

In plants, more than in other eukaryotes, establishment of 
cell polarity is one of the major developmental themes. 
Even fully specified plant cells often retain potential to re-
define their polarity. The process of tissue polarization 
inevitably encompasses de novo specification of individual 
cell polarities in cells within a polarizing tissue. The 
connection between cellular polarizing events and 
macroscopic manifestation of polarity such as specification 
of different cell types along the axis, depend on an action of 
the signalling molecule auxin and its intercellular 
directional movement. Polar transport of auxin depends on 
auxin efflux catalysts of the PIN family, each with specific 
polar, subcellular localization, which determines direction 
of auxin flow. The activity of PIN proteins can be regulated 
at the single cell level by changes in their vesicle 
trafficking-dependent polar targeting in response to various 
cues. This auxin distribution network, whose directional 
throughput is modulated by both endogenous and 
exogenous signals, provides, by means of mediating auxin 
fluxes and creating local gradients, a common mechanism 
for the plasticity and adaptability of plant development. 
Here we present how auxin by different mechanisms and 
signalling pathways exert its effect on its own distribution 
machinery and thus regulate cell polarity and plant 
development. 
 

S06-2  
The root cap is essential for ethylene-mediated 
regulation of maize root development and interferes 
with shoot-born ethylene metabolism. 
Hahn A.2, Steger G.1, Wenclawiak B.1 and Edelmann 
H.1 
1Universität Siegen, Germany; 2Universität Tübingen, 
Germany; edelmann@biologie.uni-siegen.de 

During their entire life cycle plant roots cope with changing 
surroundings concerning water, nutrients, mechanical 
impedance, temperature, and pathogens. They perceive and 
process external as well as internal factors, thereby 
enabling the plant to develop optimally. In this respect, 
hormones appear to play a crucial role, and in the case of 
gravitropic growth regulation differential growth is 
generally attributed to auxin redistribution due to signals 
originating from the root cap.  
Earlier studies demonstrated ethylene to interfere with root 
elongation growth and root hair formation. In maize 
seedlings we investigated the relevance of the root cap for 
ethylene-dependent growth regulation, also employing RT-
PCR and GC-ethylene measurements.  
Cap removal does not affect root growth per se, yet 
prevents seedling roots to respond towards ethylene as well 
as towards its precursor aminoethoxy vinylglycine (ACC). 
It also interferes with ethylene emission in remote tissues 
of the seedlings. We are trying to elucidate the underlying 
causal scenarios and provide evidence that root caps may 
operate as strategic coordination centres for the 
development of the root also affecting the shoot as 
measured via various physiological capacities. They seem 
to coordinate ethylene action on root growth and apparently 
play a crucial role in determining the developmental fate of 
the plant by intervening with the expression and realization 
of ethylene-dependant signals in remote tissues; the 
possible implications of the findings for plant development 
will be discussed.  
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S06-3  
Red and blue light perception in Agrobacterium 
tumefaciens 
Oberpichler I.1, Rosen R.2,3, Rasouly A.2, Ron E.2 and 
Lamparter T.1 
1Universität Karlsruhe, Germany; 2Tel Aviv University, 
Israel; 3Agentek, Tel Aviv, Israel; 
inga.oberpichler@bio.uka.de 

Response to changes in light conditions involves a variety 
of receptors that can modulate gene expression, enzyme 
activity and/or motility. In this study we investigated the 
effect of light on Agrobacterium tumefaciens. This soil 
bacterium has two phytochromes, designated Agp1 and 
Agp2 with potentially opposing roles in light sensing. More 
over, there are two genes encoding for cryptochrome / 
photolyase type proteins, named PhrA and PhrB, which 
might also function as photoreceptors. For studying the 
functions of these proteins, we constructed single and 
double knockout mutants of the two phytochromes Agp1 
and Agp2 and of the two cryptochrome / photolyase type 
proteins PhrA and PhrB.  
Using the phytochrome mutants the spectral characteristics 
of the phytochromes were investigated. The spectral 
properties of the native phytochromes are comparable with 
those of the recombinant proteins. However, there are also 
differences between recombinant and native phytochrome.  
In a global analysis approach – proteomics – we compared 
the protein patterns of dark- and light-grown bacteria. The 
most significant light effect was found for the flagella 
proteins FlaA and FlaB. These changes have major 
physiological consequences regarding motility, which is 
reduced with exposure to light. In addition light reduced the 
virulence of the bacteria in a Cucumber infection assay. 
Further experiments gave the assumption that one 
cryptochrome / photolyase type proteins might be involved 
in light sensing for these processes. 

S06-4  
Dissection of Phytchrome A Light Signalling 
Kretsch T., Müller R., Stolpe T. and Klose C. 
Albert-Ludwigs-Universität Freiburg, Germany; 
thomas.kretsch@biologie.uni-freiburg.de 

The phytochrome A (phyA) photoreceptor functions as 
light sensor for very low light fluences and for strong far-
red light. To regulate the respective light responses, a 
multitude of signalling events has to take place both on the 
level of the photoreceptor molecule and on downstream 
signalling components. Light irradiation leads to a transport 
of phyA into the nucleus and can induce the formation at 
least two different types of nuclear speckles and 
sequestered areas of phyA in the cytosol. Furthermore, light 
can induce the degradation of the photoreceptor. To test 
which functional domains of the phyA molecule regulate 
these events, we analyzed the sub-cellular localisation and 
light-dependent degradation of a multitude of missense 
mutations. By using highly specific light programs we 
could isolate several hypersensitve Arabidopsis mutants 
that are involved in phyA signal transduction. The mutated 
proteins mainly function as negative regulators. Among 
them, the EID1 (empfindlicher im dunkelroten Licht 1) 
gene encodes for a component of an SCF ubiquitin ligase 
complex, whereas the eid6 mutant carries a defect in the 
COP1 ubiqutin ligase. A series of double mutants between 
eid mutants, different phyA missense alleles, and mutants 
in posively acting factors have been created to analyse the 
functional relationships between signalling components. 

Our results indicate that EID1 and COP1 have different but 
overlapping functions in phyA signalling. Data obtained 
with missense alleles suggest that phyA signalling splits 
into different branches on the level of the photoreceptor. 

S06-5  
Blue light inhibits guard cell plasma membrane anion 
channels in a phototropin dependent manner 
Roelfsema R., Marten H. and Hedrich R. 
University of Wuerzburg, Germany; 
roelfsem@botanik.uni-wuerzburg.de 

Guard cells respond to light through two independent 
signalling pathways. The first pathway is initiated by 
photosynthetically active radiation and has been associated 
with changes in the intercellular CO2 concentration, leading 
to inhibition of plasma membrane anion channels. The 
second response is blue light specific and has been 
restricted to the activation of plasma membrane H+-
ATPases. In search for interactions of both signalling 
pathways, guard cells of Vicia faba and Arabidopsis 
thaliana were studied in intact plants (Marten et al., 2007). 
V. faba guard cells recorded in CO2-free air, responded to 
blue light with a transient outward plasma membrane 
current that had an average peak value of 17 pA. In line 
with previous reports, changes in the current-voltage 
relation of the plasma membrane indicate that this outward 
current is based on the activation of H+-ATPases. However, 
when V. faba guard cells were blue light stimulated in air 
with 700 µl l-1 CO2, the outward current increased to 56 
pA. The increase in current was linked to inhibition of S-
type anion channels. Blue light also inhibited plasma 
membrane anion channels in A. thaliana guard cells, but 
not in the phot1 phot2 double mutant. These results show 
that blue light inhibits plasma membrane anion channels 
through a pathway involving phototropins, in addition to 
the stimulation of guard cell plasma membrane H+-
ATPases. 
Reference:  
Marten, H., Hedrich,R., and Roelfsema,M.R.G. (2007) 
Blue light inhibits guard cell plasma membrane anion 
channels in a phototropin dependent manner. Plant Journal 
50: 29-39 
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Date Start/End Time Lecture Session Room 

     
Monday - 3 16:00  – 17:45  S07 Hall B 
  Genetically modified crop plants (Part I)  

  Chair: Ernst Heinz, Dirk Becker  

 16:00 – 16:30 S07-1 Gent R. – The political situation of Plant 
Biotechnology and the second generation of genetically 
modified plants 

 

 16:30 – 17:00 S07-2 Bauer J. - Sustainable production of marine 
omega3-fatty acids in land based plants 

 

 17:00 – 17:30 S07-3 Beyer P. - Golden Rice on a mission  
 17:30 – 17:45 S07-4 Kleine M. - Large scale production of human 

antimicrobial peptides in plants 
 

 

S07-1  
The political situation of Plant Biotechnology and the 
second generation of genetically modified plants 
Gent R. 
Deutsche Industrievereinigung Biotechnologie, Germany; 
gent@dib.org 

The introduction of genetic modification to agriculture has 
seen the fastest adopted innovation in plant cultivation. 
Biotech crops milestones in 2006 were: annual hectarage of 
biotech crops exceeded 100 million hectares; for the first 
time, the number of farmers growing biotech crops (10.3 
million) exceeded 10 million; the accumulated hectarage 
from 1996 to 2006 exceeded half a billion hectares at 577 
million hectares, with an unprecedented 60-fold increase 
between 1996 and 2006, making it the fastest adopted crop 
technology in recent history.The coming years will see 
innovative GM products which offer, new and more direct 
benefits – to consumers, industry and to farmers. This will 
increasingly improve economic competitiveness, people’s 
health, the quality of food supply and sustainability in 
agriculture:   
• improve nutritional characteristics (e.g. remove 

allergenic effects)  
• increase crop productivity and food security  
• produce farm fresh pharmaceuticals  
• provide tailor made biomass for industrial use (e.g. 

polymers and speciality chemicals, enzymes)  
• contribute to competitive biofuels to reduce oil 

dependency 
To deliver its promise and benefit the international 
community fully, agricultural biotechnology needs to be 
nurtured and promoted through coherent pro growth policy 
measures, forward looking regulatory stewardship and the 
sustained promotion of public private co-operative 
initiatives. An overview of contributions from second and 
third generation biotech crops will be presented and 
regulatory and societal issues will be discussed  
 

S07-2  
Sustainable production of marine omega3-fatty acids in 
land based plants 
Senger T.1, Zank T.1, Heinz E.3, Wu G.2, Qiu X.2, Geiger 
M.1, Cirpus P.1, Kuijpers A.1, Kunze I.1 and Bauer J.1 
1BASF Plant Science GmbH, Germany; 2Bioriginal 
Food&Science Corp, Canada; 3Biozentrum Klein-Flottbek, 
Universität Hamburg, Germany; joerg.bauer@basf.com 

Very long-chain polyunsaturated fatty acids (VLCPUFAs) 
are essential for human health and well-being. Numerous 
scientific studies have shown the importance of VLC-
PUFA such as arachidonic acid (ARA), eicospentanoic acid 
(EPA) and docosohexanoic acid (DHA).  
Dietary VLCPUFA not only provide protection against 
common chronic disease such as cardiovascular diseases, 
metabolic syndrome and inflammatory disorders, but can 
also enhance the performance of the eyes, brain and 
nervous system (Benatti et al. 2004, J Am Coll Nutr 
23:281-302). 
However, the current sources of these valuable compounds 
from fish oil or fermentation are limited and may not be 
sustainable in the long term and therefore available for a 
broad population. 
Recently, considerable progress has been made in 
identifying genes involved in the biosynthesis of 
VLCPUFAs. The co-expression of these genes in model 
systems such as plant embryos or yeast provided many 
valuable insights into the mechanisms of VLCPUFA 
synthesis. The recent successful reconstitution of pathways 
leading to the synthesis of arachidonic acid, 
eicosapentaenoic acid and finally docosahexaenoic acid in 
oil-seed plants indicates the feasibility of using transgenic 
crops as alternative sources of VLCPUFAs (e.g. Abbadi et 
al. 2004, Plant Cell 16:2734-48, Wu et al. 2005, Nat. 
Biotech 23:1013-17). Different approaches used to attain 
these results and the specific constraints associated with 
each approach are discussed. A focus will be put on the 
transfer of the required metabolic steps (up to 8) and the 
engineering of the involved genes/enzymes.  
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S07-3  
Golden Rice on a mission 
Beyer P. 
Universität Freiburg, Fakultät für Biologie, Germany; 
peter.beyer@biologie.uni-freiburg.de 

Golden Rice (GR) is the generic name given to genetically 
modified rice that produces ß-carotene (provitamin A) in 
the endosperm. Accumulation of ß-carotene confers a 
yellow color to the grain which becomes visible after 
polishing, a procedure that is routinely employed to remove 
the outer grain layers. Research towards GR was initiated 
to help cope with vitamin A deficiency, which represents a 
major global health problem. Through agriculture and local 
trade GR is expected to reach the target populations, 
namely the urban poor and rural populations. Since its 
original discovery, the prototype GR has undergone intense 
research to increase the provitamin A content, establish the 
scientific basis for its carotenoid complement, and cope 
with regulatory requirements. Getting GR effectively in the 
hands of farmers stands nowadays in the foreground, a 
novel avenue for public sector research. Compared to basic 
science, product development requires a completely 
different set of logistics, focus, skills and specific expertise. 
These competences are well established in R&D based 
companies but is hardly found in public sector research 
institutions. However, while GR meets a public demand it 
is of little commercial interest. Hence, the public sector 
should take over the responsibility to generate and deliver 
this product, at no extra cost for the technology used. 
Additional research is underway to further increase the 
nutritional value of GR such as the accumulation of vitamin 
E, iron and zinc, and the increase in deposition in the grain 
of high-quality protein or essential amino acids. 

S07-4  
Large scale production of human antimicrobial peptides 
in plants 
Kleine M. 
Planton GmbH, Germany; kleine@planton.de 

PLANTON uses the bioreactor potato to produce 
recombinant human peptides in large quantities (plant-
made pharmaceuticals). The over-expression in green 
plants offers the opportunity to develop biotech production 
systems of recombinant proteins in a sustainable manner – 
by low energy input, high product quality and at low costs. 
PLANTON´s product focus are antimicrobial peptides. 
These antibiotically active proteins expressed in human 
epithelia are effective against a broad spectrum of human 
pathogens, e.g. multi-drug resistant bacteria, fungi and 
encapsidated viruses . The ongoing development of 
resistant microbes overcoming antibiotics that are present 
on the market makes the development of new innovative 
antibiotic drug candidates necessary. 
PLANTON has succeeded to produce and purify 
recombinant human peptides in pilot scale (gram) 
quantities that are biologically active. For the first time it is 
possible to use these peptides in pharmaceutical and 
cosmetic research to investigate function and efficacy. 
PLANTON has already realized co-operations with the 
cosmetic industry for the development of new product 
candidates. Preclinical studies have been performed 
demonstrating the broad anti-microbial spectrum and the 
effective applications of human antimicrobial peptides 
against multi-drug resistant microbes. 
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Date Start/End Time Lecture Session Room 
     
Monday - 3 16:00  – 17:45  S08 Hall E 
  Plant invasion and global change  

  Chair: Ingo Kowarik, Hans-Helmut Poppendieck  

 16:00 – 16:30 S08-1 Walther G. – 'Does global change increase the 
success of biological invaders?' 

 

 16:30 – 16:45 S08-2 Kühn I. - From Ecosystem invasibility to local, 
regional and large-scale patterns of invasive species 

 

 16:45 – 17:00 S08-3 Bleeker W. - Hybridization with aliens as a threat 
for native biodiversity 

 

 17:00 – 17:15 S08-4 Hanspach J. - Influence of traits on success and 
failure in alien plant species' establishment in Germany 

 

 17:15 – 17.30 S08-5 Säumel I. - Invasive today - invasive tomorrow? 
Temperature induced plasticity in morphology, biomass 
allocation and growth in invasive tree species 

 

 17:30 – 17:45 S08-6 Albach D. - Invasion without sex in Veronica 
filiformis 

 

 
 

S08-1  
'Does global change increase the success of biological 
invaders?' 
Walther G. 
LS Pflanzenökologie, Universität Bayreuth, Germany; 
gian-reto.walther@uni-bayreuth.de 

Almost a decade ago, Dukes and Mooney (1999) asked 
‘does global change increase the success of biological 
invaders?’. At that time, many aspects addressed in this 
article where at an early stage of investigation and thus, the 
results yet speculative. Since the time of publication, the 
pressure from global change has not weakened. In contrast, 
for many aspects the trends have accelerated and 
intensified. Some of the findings from the aforementioned 
paper are taken as a starting point for reviewing and 
updating with present knowledge. Case studies will be 
presented in order to highlight how biological invasions are 
affected by other elements of global change. 
Reference: 
Dukes, J.S. & Mooney, H.A. (1999) Does global change 
increase the success of biological invaders? Trends in 
Ecology and Evolution 14(4): 135-139. 

S08-2  
From Ecosystem invasibility to local, regional and 
large-scale patterns of invasive species 
Kühn I. and Klotz S. 
Helmholtz Centre for Environmental Research - UFZ, 
Germany; ingolf.kuehn@ufz.de 

Distribution patterns of species are a consequence of long 
evolutionary histories. Biogeographical barriers have 
resulted in separate developments of biota with specific 
adaptations to their native ecosystems and associated 

environmental conditions. Especially during the past 
centuries, human activity has helped species to surmount 
these natural barriers, so that present-day patterns of alien 
species result from natural drivers as well as man's history 
of land exploitation and construction of traffic routes. 
Humans created new pathways of species introductions, 
and also new habitats. Introduced species were thus able to 
invade both (semi-)natural and human-made habitats, 
which differ considerably in their proportion of alien 
species. With the arrival of aliens in a novel environment, 
interactions between resident species are disrupted, and 
interactions among resident and invading species have to be 
newly established.  
Here, we use habitat availability, and the fact that habitats 
differ in their proportion of alien species across a multitude 
of ecosystems and spatial scales to investigate the question 
of spatial patterns of alien species distribution, and the 
consequences of invasions for communities and 
ecosystems. We will discuss the invasibility of ecosystems 
as well as local, regional and global patterns of alien 
species occurrence as a tool to understand two different 
niche theories as well as general biogeographical patterns. 
Especially, we explain why we find negative relationships 
between native and alien species at local scale but positive 
ones at larger scale. 
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S08-3  
Hybridization with aliens as a threat for native 
biodiversity 
Bleeker W.1, Schmitz U.2 and Ristow M.3 
1University of Osnabrück, Germany; 2Heinrich-Heine-
University, Düsseldorf, Germany; 3University of Potsdam, 
Germany; bleeker@biologie.uni-osnabrueck.de 

We explored the extent of interspecific hybridisation 
between alien and native plant species in Germany with a 
special focus on the potential threat for native biodiversity. 
In total we listed 134 hybrids which are interpreted as 
products of hybridisation between 81 alien and 109 native 
plant species (including 13 archeophytes) that occur in 
Germany. Seventy-five of these hybrids have been recorded 
in Germany, while the remaining 59 hybrids have not been 
detected in Germany yet, although both parental species 
currently occur in Germany. Interspecific hybridisation 
between abundant alien and rare native species can threaten 
populations of the native species through outbreeding 
depression and/or through high rates of gene flow 
swamping native populations. We identified 37 threatened 
native plant species which hybridise with aliens. Seventeen 
of these threatened plant species may suffer from 
outbreeding depression when hybridising with a more 
abundant alien invader (minority disadvantage). Using 
hybrid abundance as an indicator of hybrid fitness we argue 
that introgression of alien genes may affect the gene pool of 
eight threatened native plant species. Consequently, 
hybridisation with aliens has to be considered as an 
additional risk potentially leading to a loss of biodiversity. 
References 
Bleeker, W., Schmitz, U., Ristow, M. (2007) Interspecific 
hybridisation between alien and native plant species in 
Germany and ist consequences for native biodiversity. 
Biological Conservation, in press. 

S08-4  
Influence of traits on success and failure in alien plant 
species' establishment in Germany 
Hanspach J.1, Kühn I.1, Pysek P.2, Boos E.3 and Klotz 
S.1 
1Helmholtz-Centre for Environmental Research - UFZ, 
Germany; 2Institute of Botany, Academy of Sciences of the 
Czech Republic, CZ-25243 P; 3Department of Systematic 
Botany and Ecology, University of Ulm, 89069 Ulm,; 
jan.hanspach@ufz.de 

Many studies have attempted to characterize invasion 
success of plants by specific traits. Those studies are 
commonly based on "presence-only" data; whereas species' 
absences, i.e. introduced species that failed to established, 
are rarely considered. In this study we examined success 
and failure of more than 8000 ornamental plant species 
introduced into botanical gardens of Germany according to 
the SYSTAX database (Information System of German 
Botanical Gardens). All naturalised neophytic species listed 
in the BIOLFLOR database (www.biolflor.de) were 
considered as successfully established in Germany. The 
influence of plant traits regarding propagule pressure, 
genetic variability, life history, reproduction, morphology 
and origin on species establishment was tested using 
logistic regression models. Traits originate from the 
SYSTAX database and the European Garden Flora (Walter 
et al. 1986-2000). The influence of phylogenetic 
dependence was considered in simple (i.e. single predictor) 
models as a nested random effect. All traits significant in 
the simple models were included in a multiple model. The 

results of the simplified multiple model show an increased 
probability of establishment with higher winter hardiness, a 
wide range of origins and an increased frequency in 
botanical gardens. 
This study underlines the importance of the ecological 
niche breadth and the propagule pressure on the success of 
plant species establishment. 
References: 
Walter, S. M. et al. (1986-2000): European Garden Flora. 
Cambridge University Press. 

S08-5  
Invasive today - invasive tomorrow? Temperature 
induced plasticity in morphology, biomass allocation 
and growth in invasive tree species 
Säumel I. and Kowarik I. 
TU Berlin, Institute of Ecology, Germany; 
saeumelina@gmx.net 

Increasing temperatures trigger plant invasions, and high 
phenotypic plasticity, as adaptive response to 
environmental change, has been hypothesized to enhance 
this process. To test this hypothesis, we studied temperature 
effects on plant architecture and biomass allocation of three 
tree species that all show a clear range expansion in Europe 
and/or North America. Ailanthus altissima, Acer negundo, 
and Acer platanoides saplings were exposed to 3 
temperature regimes. We observed changes in intra-sapling 
biomass allocation, such as alterations in stem and root 
growth, branching patterns, leaf number, morphology and 
display. The species showed differing sensitivity to 
increased or decreased ambient temperature, suggesting 
differences in overall plasticity (Ailanthus > A. negundo > 
A. platanoides). Temperature effects can be understood (1) 
as a result of ontogenetic drift and (2) as a functional 
response to temperature. The results demonstrate divergent 
plasticity in invasive species and suggest adaptive 
advantages for A. negundo vs. disadvantages for Ailanthus 
in the cold. A. platanoides was mostly unresponsive to 
temperature change. Ailanthus’ positive response to 
increased temperature suggests that morphological and 
allocational plasticity may favour plant invasions in times 
of global warming. As A. platanoides demonstrates, 
plasticity is however no obligatory prerequisite for a range 
expansion. As species perform divergent responses to 
temperature changes, an ongoing warming is supposed to 
affect differently future invasion processes in present-day 
successful tree species.  

S08-6  
Invasion without sex in Veronica filiformis 
Albach D. and Scalone R. 
Institut für Spezielle Botanik, Johannes Gutenberg-
Universität Mainz, Germany; albach@uni-mainz.de 

Mankind is changing its environment in a hitherto 
unprecedented way. One aspect of change is the 
introduction of organisms to a new environment, thus 
creating hundreds of evolutionary experiments. While most 
of these “experiments” fail, it is those that succeed that are 
important to understand evolution. One exceptional case is 
the introduction of Veronica filiformis from the Caucasus to 
Europe. Veronica filiformis does not reproduce sexually but 
exclusively by vegetative means within the introduced area. 
This is caused by the self-incompatibility of the species 
combined with spatially very limited dispersal by 
vegetative means. By analyzing patterns of gene flow and 
dispersal routes in the native and introduced areas, we aim 
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at understanding the importance of vegetative and sexual 
reproduction in the whole distribution area. For this it is 
necessary to know the origin of the introduced plants, the 
dispersal of potential clones on different scales 
(transcontinental to local) and the potential of adjacent 
clones to produce seeds with each other. Molecular markers 
(AFLP fingerprints, cpDNA sequences) and crossing 
studies are being conducted to give the appropriate 
information to answer the above-mentioned questions 
regarding the success of Veronica filiformis in its native 
and introduced area with two different strategies. Initial 
crossing studies with plants from populations between 
Tübingen and Munich demonstrate that multiple clones are 
present on the transsect, sometimes separated by as little as 
8 km. 
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Date Start/End Time Lecture Session Room 

     
Monday - 3 16:00  – 17:45  S09 Hall Z 
  Sensing : Receptors and Signalling (Part II)  

  Chair: Rainer Hedrich, Hartwig Lüthen  

 16:00 – 16:30 S09-1 Harter K.-  Modulation of phytochrome B signal 
transduction by two-component signalling systems 

 

 16:30 – 16:45 S09-2 Steffens B.- Ethylene-regulated programmed 
epidermal cell death in rice 

 

 16:45 – 17:00 S09-3 Qudeimat E. - A PIIB-type Ca2+-ATPase controls 
abiotic stress signalling in moss 

 

 17:00 – 17:15 S09-4 Waadt R. - AtCBL10, a novel component in the 
salt stress signaling pathway 

 

 17:15 – 17:30 S09-5 Roos W. - The generation of intracellular pH 
signatures - a selective path to the induction of secondary 
metabolite biosynthesis 

 

 17:30 – 17:45 S09-6 Buckhout W. - Who’s on First? Identification of 
Gene Transcripts in Arabidopsis thaliana L. Roots that 
Rapidly Respond to Iron Deficiency 

 

 

S09-1  
Modulation of phytochrome B signal transduction by 
two-component signalling systems 
Harter K. and Mira-Rodado V. 
Universität Tübingen, Germany; klaus.harter@uni-
tuebingen.de 

The A-type response regulator ARR4 is an element in the 
two-component signalling network of Arabidopsis. ARR4 
interacts with the N-terminus of the red/far-red light 
photoreceptor phytochrome B (phyB) and functions as a 
modulator of photomorphogenesis. In concert with other A-
type response regulators, ARR4 also participates in the 
modulation of the cytokinin response pathway. We present 
evidence that ARR4 directly modulates the activity state of 
phyB in planta, not only under inductive but also under 
extended irradiation with red light. Mutation of the 
phosphorylatable aspartate to asparagine within the receiver 
domain creates an ARR4 version that negatively affects 
photomorphogenesis. Additional evidence suggests that 
ARR4 activity is regulated by a phosphorelay mechanism 
that depends on the AHK family of cytokinin receptors. 
Accordingly, the ability of ARR4 to function on phyB is 
modified by exogenous application of cytokinin. These 
results implicate a cross talk between cytokinin and light 
signalling mediated by ARR4. This cross talk enables the 
plant to adjust light reponsiveness to endogenous 
requirements in growth and development.  

 

 

S09-2  
Ethylene-regulated programmed epidermal cell death 
in rice 
Steffens B. and Sauter M. 
Christian-Albrechts-University, Germany; 
bsteffens@bot.uni-kiel.de 

Growth of adventitious roots is an important adaptation to 
submergence. Adventitious roots replace soil-borne roots 
that become disfunctional under anaerobic conditions. In 
rice, adventitious root growth is preceded by programmed 
death of epidermal cells above the root primordia. 
Epidermal cell death is primarily regulated by ethylene. 
Gibberellic acid promotes ethylene-induced cell death and 
abscisic acid is an inhibitor of this process. We identified 
molecular differences between epidermal cells that undergo 
cell death and those that do not. These differences exist 
prior to induction of cell death. One of the differentially 
expressed genes encodes OsMT2b, a metallothionein, 
which functions as a ROS scavenger. Based on this finding 
we studied and established a role of ROS generating 
NAD(P)H oxidase and H2O2 in epidermal cell death using 
pharmacological and genetic approaches. In addition to 
ROS, we identified G proteins as signaling intermediates of 
ethylene-induced epidermal cell death.  

 

 

 



  

 64 LECTURE SESSIONS  

S09

S09-3  
A PIIB-type Ca2+-ATPase controls abiotic stress 
signalling in moss 
Qudeimat E.1, Faltusz A.1, Seumel G.1, Brownlee C.2, 
Reski R.1 and Frank W.1 
1University of Freiburg, Germany; 2Marine Biological 
Association, United Kingdom,; 
Enas.Qudeimat@biologie.uni-freiburg.de 

The functional evidence for the role of a plant Ca2+-ATPase 
in the abiotic stress response was not provided, therefore to 
understand the role of Ca2+-pumping ATPases in plants we 
report on the identification of an abiotic stress-responsive 
PIIB-type Ca2+-ATPase (PpPCA1) from the moss 
Physcomitrella patens. The Ca2+ transport activity of this 
protein and the presence of an autoinhibitory N-terminal 
calmodulin binding domain were shown by in vivo studies 
in a Ca2+ transport-deficient yeast mutant. Furthermore, 
confocal laser scanning microscopy of transiently 
transfected moss protoplasts identified membranes of small 
vacuoles as the integration sites for PpPCA1::GFP fusion 
proteins in vivo indicating that these compartments may 
serve as intracellular Ca2+ stores required for the 
maintenance of cytosolic Ca2+ homeostasis. Targeted 
PpPCA1 knockout lines display enhanced susceptibility to 
abiotic stress indicating an essential role of PpPCA1 in 
abiotic stress adaptation. Measurements of cytosolic Ca2+ 
concentrations in response to salt treatment revealed a 
disturbed cytosolic Ca2+ homeostasis in the PpPCA1 
knockout lines. Furthermore, the mRNA levels of stress-
responsive genes were found to be reduced in the PpPCA1 
knockout lines indicating that PpPCA1 is an essential 
component in the abiotic stress signalling pathway in moss. 
From these data we conclude that PpPCA1 is a positive 
regulator of the abiotic stress response in Physcomitrella. 
This work was DFG (Grant RE837/6-3) and the German 
Academic Exchange Service (Ph. D. fellowship to EQ). 

S09-4  
AtCBL10, a novel component in the salt stress signaling 
pathway 
Waadt R., Eckert C., Schültke S., Batistic O. and Kudla 
J. 
Institut für Botanik, Universität Münster, Germany; 
raina@uni-muenster.de 

Calcium signals regulate a multitude of biological 
responses and cellular processes in eukaryotic organisms. 
An important level of regulation in calcium signaling is 
decoded by calcium binding proteins functioning as 
calcium sensors. 
The calcium sensor AtCBL10 belongs to the family of 
calcineurin-B-like-proteins (CBLs) which specifically 
interact with a family of serine-threonine protein kinases 
designated as CBL-interacting protein kinases (CIPKs). 
AtCBL10 is predominantly expressed in the shoot and 
likely to be involved in mediating salt stress tolerance, as 
revealed by the hypersensitivity of a T-DNA insertion 
mutant. Moreover, loss of cbl10 function affects ion 
homeostasis under salt stress conditions. Ion content 
determination of plants cultivated under salt stress 
conditions indicated a reduced Na+ and an increased K+ 
content in cbl10 plants compared to wild type. This 
identified cbl10 as the first plant salt sensitive mutant with 
an enhanced K+/Na+ ratio under salt stress conditions. 
Localization studies of GFP fusion proteins suggest that 
CBL10 is localized to moving punctate structures 
(endosomes or PVC) and to the tonoplast. Yeast-two-

hybrid and BiFC analyses identified the salt tolerance 
factor CIPK24 (SOS2) as predominant interaction partner. 
Our analyses indicate that the calcium sensor CBL10 
contributes to plant salt tolerance by recruiting CIPK24 
(SOS2) to the tonoplast and thereby regulating the 
sequestration of Na+ into the vacuole of green tissues. 
 

S09-5  
The generation of intracellular pH signatures - a 
selective path to the induction of secondary metabolite 
biosynthesis 
Roos W., Heinze M., Viehweger K., Schwartze W., 
Schumann B., Hieke M. and Buchheim M. 
Martin-Luther-University of Halle, Institute of Pharmacy, 
Dept. Pharmaceutical Biology, Germany; 
werner.roos@pharmazie.uni-halle.de 

Transient peaks of the cytoplasmic pH are intermediary 
signals in a number of environmental responses and 
developmental programs. It is unclear how they are 
generated in the face of a stringent pH homeostasis. 
A signal cascade that exploits the vacuolar H+ pool to 
generate cytoplasmic pH signals has been discovered in 
cultured cells of California Poppy (Eschscholzia 
californica). It is initiated by a glycoprotein elicitor and 
causes the overproduction of cytotoxic 
benzophenanthridine alkaloids, but no hypersensitive 
response.  
1. At the plasma membrane, the elicitor activates 
phospholipase A2 via direct interaction with a Gα protein. 
This results in a cytoplasmic peak of 
lysophosphatidylcholine (LPC). Evidence: in membrane 
protein complexes that contain PLA2 and Gα, PLA2 is 
stimulated by GTP. Expression of antisense Gα mRNA or 
antiGα-scFv antibodies blocks the elicitor-stimulation of 
PLA2.  
2. LPC activates tonoplast H+/Na+ antiporters, thus causing 
a transient efflux of vacuolar protons and local cytosolic 
pH shifts. Evidence: Na+-dependent, amiloride-sensitive 
proton fluxes, detected by confocal pH mapping in situ. 
Depletion of the vacuolar H+ pool prevents all downstream 
responses.  
3. Distinct pH signatures in the cytoplasm trigger the 
expression of alkaloid biosynthesis. Evidence: controlled, 
artificial pH traces can induce biosynthetic enzymes.  
4. Inducing pH shifts cause rapid changes of 
phosphorylation in distinct proteins. 
High elicitor concentrations signal via a pH-independent 
path that includes a peak of jasmonate and hypersensitive 
response.  

S09-6  
Who’s on First? Identification of Gene Transcripts in 
Arabidopsis thaliana L. Roots that Rapidly Respond to 
Iron Deficiency. 
Buckhout T.1, Yang T.2 and Schmidt W.2 
1Applied Botany, Humboldt University Berlin, Germany; 
2IPMB, Academia Sinica, 11529 Taipei, Taiwan; 
h1131dqy@rz.hu-berlin.de 

Arabidopsis responds to Fe deficiency through reactions 
designed to increase the uptake of Fe from the soil, the 
mobilization within the cell and the partitioning throughout 
the plant. The Fe status is communicated locally and 
systemically by unidentified signals. In an attempt to 
identify the early signal-transduction steps associated with 
the Fe deficiency response, we have investigated gene 
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expression in roots of hydroponically grown 4-week-old 
seedlings using DNA microarrays and PCR analyses. Roots 
from 3 biological replicas were analyzed at 0, 0.5, 1, and 24 
h of Fe-deficient growth. Significantly expressed genes that 
showed absolute fold changes of log2 > 1.2 were grouped 
into functional categories using MapMan. Applying these 
stringent criteria, 214 transcripts were significantly altered 
in abundance over the time points examined. In general, the 
number of transcripts associated with divalent cation 
transport and RNA metabolism increased over 24 h of Fe-
deficient growth, while transcripts associated with amino 
acid metabolism and stress greatly decreased during this 
period. Detailed kinetic analyses of Fe-responsive genes (e. 
g. IRT1, FRO2, FIT1) showed biphasic responses. These 
transcripts accumulated in the first hours following removal 
of Fe, then decreasing to near control levels at 
approximately 4 h and finally increase to levels typically 
observed in the regulation of these genes at 24 h. A detailed 
description of the short-term transcriptional responses to Fe 
deficiency and potential candidates for signal transduction 
components will be presented. 
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Date Start/End Time Lecture Session Room 

     
Monday - 3 16:00  – 17:45  S10 Hall A 
  Organelles (Part II)  

  Chair: René Lorbiecke Elke Pratje  

 16:00 – 16:30 S10-1 Börner T.- RNA polymerases in mitochondria and 
plastids  

 

 16:30 – 16:45 S10-2 Krause K. - Plastid genomes of parasitic flowering 
plant species  

 

 16:45 – 17:00 S10-3 Kluth J. - AtZr1 is the Etched1-orthologous gene 
from Arabidopsis and crucial for plant development 
including cellular organization, cell size and chloroplast 
development  

 

 17:00 – 17:15 S10-4 Kück U. - Group II intron-binding proteins, 
components of the putative chloroplast spliceosome in 
Chlamydomonas reinhardtii 

 

 17:15 – 17:30 S10-5 Schünemann D. - SRP-dependent protein transport 
to the thylakoid membrane of chloroplasts 

 

 17:30 – 17:45 S10-6 Schroda M. - Vesicle-inducing protein in plastids 1 
(VIPP1) forms rod-shaped supercomplexes that are 
disassembled by the chloroplast HSP70B-CDJ2-CGE1 
chaperone machinery 

 

 
 

S10-1  
RNA polymerases in mitochondria and plastids 
Weihe A.1, Kühn K.2, Bohne A.1, Richter U.1, Liere K.1, 
Yin C.1, Busch S.1, Preuten T.1 and Börner T.1 
1Institut für Biologie/Genetik, Humboldt-Universität zu 
Berlin, Germany; 2ARC CoE in Plant Energy Biology, 
University of Western Australia; thomas.boerner@rz.hu-
berlin.de 

Transcription in plant mitochondria depends upon a 
nuclear-encoded, phage-type RNA polymerase that occurs 
widely throughout the eukaryotic lineage. In spite of the 
small size of the chloroplast genome, the transcriptional 
apparatus of plastids is remarkable complex. Plastids 
harbour at least two types of different RNA polymerases. 
One is a plastid-encoded eubacterial-type polymerase 
(plastid- encoded polymerase, PEP), the other is a nuclear-
encoded single-subunit enzyme of the same type as the 
mitochondrial RNA polymerase, i.e. a phage-type enzyme, 
and has been named NEP (nuclear-encoded polymerase). 
The organellar phage-type RNA polymerases are encoded 
by a small family of nuclear RpoT genes that consists of 
three members in dicot plants and only two RpoT genes in 
monocots (grasses). Aside from RpoTm encoding a 
mitochondrial RNA polymerase, a second RpoT enzyme 
(RpoTp) is imported into plastids both in monocot and 
dicot plants, and a third RpoT gene found exclusively in 
dicots (RpoTmp) has been shown to encode a protein that is 
potentially targeted into both mitochondria and plastids. 
PEP and all three RpoT polymerases of Arabidopsis are 
active RNA polymerases and play a role in the transcription 
of the organellar genes. Our data on Arabidopsis RNA 

polymerases and organellar promoters indicate a close 
relationship between the RpoT-polymerase-based 
transcriptional machineries of mitochondria and plastids.  

S10-2  
Plastid genomes of parasitic flowering plant species 
Funk H.1, Berg S.2, Krupinska K.2, Maier U.1 and 
Krause K.2,3 
1Philipps-Universität Marburg, Germany; 2Christian-
Albrechts-Universität Kiel, Germany; 3University of 
Tromsø, Norway; kirsten.krause@ib.uit.no 

The holoparasitic plant genus Cuscuta comprises species 
with photosynthetic capacity and functional chloroplasts as 
well as achlorophyllous species and intermediate forms 
with restricted photosynthetic activity and degenerated 
chloroplasts. We have sequenced the plastid genomes of 
two parasitic flowering plant species with reduced 
photosynthetic activity, C. reflexa and C. gronovii. 
Together with the plastid genome of the achlorophyllous 
parasite Epifagus virginiana these species represent a 
progression series towards total dependency on the host 
plant. The plastid chromosome sizes with 121.5 kbp and 
86.7 kbp for C. reflexa and C. gronovii, respectively, were 
found to be larger than that of E. virginiana with 70 kbp. In 
striking contrast to C. reflexa, the gene expression 
machinery of C. gronovii has suffered extensive reductions 
including a loss of all rpo genes coding for the plastid 
encoded RNA polymerase (PEP). A concomitant 
adaptation of plastid promoter sequences indicating 
transcription driven exclusively by the nuclear encoded 
plastid RNA polymerase (NEP) was found. Moreover, C. 
gronovii is the first plant where a loss of the gene for the 
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putative splicing factor MatK was observed. In addition to 
the gene losses and the genetic rearrangements, a plastid 
wide screen for editing sites revealed that there might be a 
bias towards a loss of RNA editing with the increasing 
dependency of the parasite from its host.  

S10-3  
AtZr1 is the Etched1-orthologous gene from 
Arabidopsis and crucial for plant development 
including cellular organization, cell size and chloroplast 
development 
Kluth J., Gebert M., Kruse K., Wienand U. and 
Lorbiecke R. 
Universität Hamburg Biozentrum Klein Flottbek, Germany; 
jantje.kluth@web.de 

In maize, loss of the ETCHED1 (ET1) protein results in 
impaired plastid development which leads to a pleiotropic 
mutant phenotype of kernels and seedlings. Moreover, 
transcriptional activity is significantly reduced in mutant 
chloroplasts. The Et1 gene was cloned in a forward genetic 
approach. Et1 encodes a plastid-targeted protein that 
possesses similarity to the nuclear transcription elongation 
factor TFIIS. Hence a function of Et1 in plastid transcript 
elongation is assumed. Similarity search identified a single 
Et1-homologous gene in Arabidopsis: AtZr1.  
GFP fusion studies showed a co-localization of AtZR1 with 
plastid DNA. AtZr1-promoter:GUS studies revealed a 
particular expression of the AtZr1 gene during late 
embryogenesis and early leaf development. The 
homozygous AtZr1 T-DNA knockout mutant showed 
profound phenotypic abnormalities during embryonic 
development leading to lethality on soil, but could be 
recovered on MS medium supplemented with sucrose. 
These plants exhibited a pleiotropic phenotype with a 
severely altered habitus and defects in cellular organization, 
cell size and chloroplast development. Microarray analysis 
revealed that 46% of the expressed chloroplast targeted 
genes are differentially regulated in the AtZr1-KO as 
compared to the wild type.  
Although the AtZr1-KO phenotype is much more 
pronounced, ectopic expression of the maize Et1 gene in 
Arabidopsis AtZr1-KO fully complemented the mutant 
phenotype. Our experiments prove that both genes are 
functional orthologs. On the basis of these results the 
necessity of AtZr1 for chloroplast biology will be 
discussed.  

S10-4  
Group II intron-binding proteins, components of the 
putative chloroplast spliceosome in Chlamydomonas 
reinhardtii 
Glanz, Stephanie; Balczun, Carsten; Kück, Ulrich 
Ruhr-Universität Bochum, Germany; 
Ulrich.Kueck@rub.de 

The unicellular green alga C. reinhardtii is widely used for 
analyzing intron-binding proteins that are mainly encoded 
by the nuclear genome and are thought to promote the 
maturation of chloroplast precursor RNAs. As an example, 
the expression of the psaA gene, in particular the trans-
splicing process of its precursor RNAs was studied. Here, 
we present two biochemical approaches that enable the 
isolation of two novel nuclear-encoded factors showing 
specific binding properties to organelle group II intron 
RNA. 
In the first approach, a 61-kDa chloroplast RNA-binding 
protein was isolated and identified by FPLC 

chromatography and mass spectrometry as the chloroplast 
heat shock protein Cpn60. Recombinant Cpn60 was used in 
RNA electrophoretic mobility shift assays (EMSA) and 
these analyses revealed that its ATPase domains mediate 
the specific binding of two group II intron RNAs derived 
from the homologous psaA gene and the heterologous 
mitochondrial LSU rRNA gene. In the second approach, 
the yeast three-hybrid system was used to isolate the 
chloroplast nucleosome assembly protein-like cNAPL. The 
RNA-binding property was demonstrated by EMSA as 
mentioned above. The chloroplast localization of cNAPL 
was determined by laser scanning confocal fluorescence 
microscopy. Phylogenetic analysis showed that no 
homologues of cNAPL and its related counterparts are 
present in prokaryotic genomes. The function of Cpn60 and 
cNAPL as general organelle splicing factors will be 
discussed. 

S10: 5  
SRP-dependent protein transport to the thylakoid 
membrane of chloroplasts 
Schünemann D. 
Department for Molecular Biology, Ruhr-University 
Bochum, Germany; danja.schuenemann@rub.de 

The vast majority of chloroplast proteins are encoded in the 
nucleus with only about 100 encoded in the plastid genome. 
Most of the nuclear encoded proteins must be imported 
post-translationally across the translocon of the inner and 
outer envelope into the organelle and thereafter distributed 
to the different subcompartments within the plastid. The 
nuclear encoded light-harvesting chlorophyll -binding 
proteins (LHCPs) are the most abundant integral membrane 
proteins in chloroplast thylakoids and the question of how 
LHCPs are routed to and inserted into the membrane has 
been the subject of research for several years. It has been 
shown that a chloroplast signal recognition particle 
(cpSRP) and a SRP receptor homologue (cpFtsY) are 
required for the transport of LHCPs from the chloroplast 
envelope to the thylakoid where the integral membrane 
protein Alb3 is essential for stable insertion of LHCPs. 
CpSRP consists of an evolutionarily conserved 54-kD 
subunit (cpSRP54) and a unique 43-kD subunit (cpSRP43). 
In this contribution the molecular details of the SRP-
dependent transport of LHCPs to the thylakoid membrane 
will be explained. In addition, data about the identification 
and functional characterization of a second thylakoid 
membrane localized Alb3 homologue, named Alb4, will be 
presented.  
Funke S., Knechten T., Ollesch J., Schünemann D. (2005) 
J. Biol. Chem. 280: 8912-8917 
Gerdes L., Bals T., Klostermann E., Karl M., Philippar K., 
Hünken M., Soll J., Schünemann D. (2006) J. Biol. Chem., 
281:16632-16642 

S10: 6  
Vesicle-inducing protein in plastids 1 (VIPP1) forms 
rod-shaped supercomplexes that are disassembled by 
the chloroplast HSP70B-CDJ2-CGE1 chaperone 
machinery 
Schroda M., Liu C., Willmund F. and Golecki J. 
University of Freiburg, Germany; 
michael.schroda@biologie.uni-freiburg.de 

Our goal is to investigate functions of the chloroplast 
HSP70 system in Chlamydomonas. To this end we 
identified four genes encoding chloroplast-targeted J-
domain proteins (Chloroplast DnaJ proteins1-4). J-domain 
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proteins determine the specificity of HSP70 function by 
binding to specific substrates and delivering them to their 
HSP70 partner. We found that CDJ2 interacts with a 28-
kDa protein that was identified as the vesicle-inducing 
protein in plastids 1 (VIPP1). In addition to CDJ2, 
chloroplast HSP70B and its nucleotide exchange factor 
CGE1 were also found in complex with VIPP1. VIPP1 is 
essential for the biogenesis of thylakoid membranes and 
forms ring-like homo-oligomers presumably consisting of 
36 subunits. In soluble cell extracts we identified 
complexes of HSP70B-CDJ2-CGE1 with VIPP1 
suggesting a role of the chaperones in VIPP1 
assembly/disassembly. Using purified VIPP1 we found 
indeed that the chaperones facilitated both assembly and 
disassembly of VIPP1 rings. Moreover, we show that 
VIPP1 rings may assemble into rod-shaped 
supercomplexes, which are morphologically and 
structurally similar to microtubule-like structures identified 
in plastids by electron microscopy in the early sixties. 
VIPP1 rods, too, were disassembled by the chaperones. We 
hypothesize that VIPP1 rods might represent a storage form 
for VIPP1 rings, which may be liberated rapidly by 
chaperone-mediated disassembly. Alternatively, VIPP1 
rods may serve as tracks for lipid/protein traffic between 
inner envelope and thylakoids which is regulated by 
chaperone-mediated rod assembly/disassembly.  
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Date Start/End Time Lecture Session Room 
     
Monday - 3 16:00  – 17:45  S11 Hall C 
  Plant-animal interaction (Part I)  

  Chair: Susanne Dobler  

 16:00 – 16:30 S11-1 Hilker M. - Early Herbivore Alert: Insect Eggs 
Induce Plant Defence 

 

 16:30 – 16:45 S11-2 Maischak H. - Signals in plant herbivore 
interactions: A role for channel-forming compounds from 
oral secretions of insects 

 

 16:45 – 17:00 S11-3 Wang L.- The complex relationship between 
specialized insects and plants containing pyrrolizidine 
alkaloid 

 

 17:00 – 17:15 S11-4 Göttling M. - Coping with cardenolides in host-
plants - multiple ways of achieving resistance by amino-
acid substitutions in the Na+/K+-ATPase 

 

 17:15 – 17:30 S11-5 Schroeder H. - How does an outbreak start within 
the forest pest species Tortrix viridana? 

 

 17:30 – 17.45 S11-6 Zunke U. - Feeding Behavior, Biology and 
Morphology of the horse-chesnut leaf miner Cameraria 
ohridella in Hamburg (Results of the HAM-CAM Project 
2001-2007) 

 

 

S11-1 
Early Herbivore Alert: Insect Eggs Induce Plant 
Defence 
Hilker M. and Meiners T. 
Freie Universitaet Berlin, Germany; hilker@zedat.fu-
berlin.de 

Egg deposition by herbivorous insects is able to induce 
defensive plant responses. Thus, plants react to herbivores 
in a very early phase of attack, i.e., prior to feeding damage 
by herbivorous larvae [1, 2]. On the one hand, oviposition-
induced defence can act directly against the egg-laying 
female or the eggs, and on the other hand, such defence 
triggered by oviposition can act indirectly by arresting or 
attracting parasitoids killing the eggs. Tritrophic 
interactions between egg-laden plants, herbivorous insects, 
and egg parasitoids will be addressed by focusing on the 
following questions: (1) Which molecular, physiological, 
and chemical plant responses are elicited by insect egg 
deposition ?, (2) what do we know about egg-associated 
elicitors of plant defensive responses?, and (3) which are 
the plant cues the egg parasitoids are responding to? Both 
parallels and differences of plant responses to egg 
deposition and feeding damage will be highlighted. 
Literature: 
[1] Hilker, M., Meiners, T. J. Chem. Ecol. 2006, 32, 1379-
1397. [2] Mumm, R., Hilker, M. Trends Plant Sci., 2006, 
11, 351-358. 

S11: 2 
Signals in plant herbivore interactions: A role for 
channel-forming compounds from oral secretions of 
insects 
Maischak H.1, Grigoriev P.2, Mithöfer A.1 and Boland 
W.1 
1MPI for Chemical Ecology, Jena, Germany; 2Russian 
Academy of Sciences, Pushino, Russia; 
hmaischak@ice.mpg.de 

During herbivory, the larvae of Lepidopterans introduce 
oral secretions (OS) into the plant tissue. From these OS, 
several compounds are known to be involved in the 
induction of plant defence reaction and subsequent 
processes. Using the black lipid membrane (BLM) 
technique, OS was analyzed with regard to their membrane 
activities. Transmembrane ion fluxes were generated by OS 
of eight different Lepidopteran larvae, which all displayed 
comparable ion channel-forming properties in artificial 
membranes. Currents were characterized by long lasting 
opening times and high conductivities. The OS from 
Spodoptera exigua exhibited channels with a preference of 
cations over anions. OS also induced a transient increase of 
the cytosolic calcium concentration in soybean cells, 
determined by the aequorin technique. 
Other compounds of the OS are fatty acid- amino acid 
conjugates. These compounds also interfere with BLMs, 
but not form long lasting channels as observed in OS. Since 
ion fluxes and depolarization are early responses upon 
insect feeding, OS-derived components may directly be 
involved and interact with the plant membranes. 
The focus of ongoing work lies on the purification and 
subsequent identification of the substance(s) responsible for 
the channel-formation. 
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Literature: 
Maischak et al., FEBS Letters 581, 2007 

S11-3 
The complex relationship between specialized insects 
and plants containing pyrrolizidine alkaloid 
Wang L. and Ober D. 
Botanisches Institut, Abt. Biochemische Ökologie und 
Molekulare Evolution; lwang@bot.uni-kiel.de 
 
Complex relationships exist between plants containing 
pyrrolizidine alkaloids (PAs) and specialized herbivorous 
insects. PAs are well known as chemical defense 
compounds against herbivores in several angiosperm plant 
species. However, a number of insect herbivores from 
diverse taxa have evolved adaptations not only to overcome 
the defensive barrier of PA-protected plants, but also to 
sequester and utilize PAs for their own defense against 
predators. To accumulate PAs an enzyme named 
senecionine-N-oxygenase (SNO) plays an important role in 
Arctiid larvae. This enzyme was identified from larval 
hemolymph of Arctiids and was studied in detail on 
molecular level in Tyria jacobaeae, a specialist on Senecio 
plants. For insect herbivores, N-oxygenation by SNO is one 
of several mechanisms that evolved during adaptation of 
specialised insects to PA-containing plants. In order to 
understand the evolutionary origin of SNO in more detail, 
FMO-like sequences of different Arctiids and Orthoptera 
were investigated. Sequences so far identified in larvae of 
Arctia villica, Grammia geneura and Zonocerus varigatus 
possibly represent functionally different FMOs. For 
biochemical characterization of these FMO-like sequences, 
different expression systems will be established to identify 
the enzymes of primary and secondary metabolism. 
Furthermore they will be compared with SNO of Tyria 
jacobaeae for a better understanding of insect FMOs and 
the complexity of the adaptation process. 

S11-4 
Coping with cardenolides in host-plants - multiple ways 
of achieving resistance by amino-acid substitutions in 
the Na+/K+-ATPase 
Göttling M., Narberhaus I. and Dobler S. 
Universität Hamburg, Germany; melg81@gmx.net 

Cardenolides are highly toxic plant secondary substances 
whose noxious effect is due to their capacity to block the 
ubiquitous Na+/K+-ATPase. This transmembrane carrier 
can be found all across the animal kingdom and is 
responsible for maintaining membrane potentials and 
generating action potentials. Binding of ouabain and other 
cardenolides locks the Na+/K+-ATPase in the 
phosphorylated state and inhibits further ATP hydrolysis 
and thus ion transport. Despite the usually toxic effect of 
cardenolides several insects have specialized on host plants 
containing these compounds as sole food source. Living on 
cardenolide plants and tolerating the substances in the body 
is only possible if the insects have evolved 
counterstrategies to either prevent toxic concentrations of 
cardenolides in the body or to tolerate them by some form 
of resistance. We here investigate the effect of several 
amino acid substitutions observed in the ouabain binding 
pocket of the Na+/K+-ATPase of insects that tolerate 
cardenolides in their host plants and test by in vitro 
expression whether these substitutions confer resistance to 
the mature enzyme. The mutations of interest were 
introduced into the the coding sequence of Drosophila 

melanogaster by site directed mutagenesis and tested for 
their potential to increase survival of HEK cells transfected 
with these clones in the presence of 100nM ouabain. These 
experiments demonstrate that several of the actually 
observed substitutions in insects on cardenolide plants may 
contribute to cardenolide resistance of these insects.  

S11-5 
How does an outbreak start within the forest pest 
species Tortrix viridana? 
Schroeder H. and Degen B. 
Federal Research Centre for Forestry and Forest Products, 
Institute for For; h.schroeder@holz.uni-hamburg.de 

In Western Europe Quercus robur L. is the forest tree with 
the highest number of phytophagous insect species. One of 
these, T. viridana, is an oligophagous herbivorous moth, 
which often leads to defoliation of oaks. The abundance of 
T. viridana is subject to the population size fluctuations 
typical for herbivorous insects. Dispersal is assumed to be 
the main factor for expansion events during insect pest 
outbreaks. It is not quite clear (and probably different for 
different insect species) how an outbreak starts. We have 
two hypotheses to explain the dispersal of T. viridana: 
1. The metapopulation spread out from only few 
populations, break down, and spread again from these few 
populations. We assume only little differences between the 
populations, because all leaf rollers have its origin in only 
few areas. 
2. The second hypothesis implies that in all populations a 
latent number of leaf rollers leave behind. Thus every 
population increases during the next outbreak from only 
few remaining individuals and we would find clear 
differences among the populations. 
We developed SSR markers and used them in about 20 
populations in an area of 15 x 15 km in North Rhine-
Westphalia. With our study we want to contribute to the 
understanding of the genetics of a tree-insect-system, 
important for forestry.  The partitioning of genetic variation 
within and among populations of forest pests is linked to 
their migration capacities. Using molecular data sources of 
outbreaks can be discovered. Thus information about 
genetic variation is important to predict future outbreaks 
and expansion events. 

S11-6 
Feeding Behavior, Biology and Morphology of the 
horse-chesnut leaf miner Cameraria ohridella in 
Hamburg (Results of the HAM-CAM Project 2001-
2007) 
Zunke U.1 and Doobe G.2 
1University of Hamburg, Biocenter Klein 
Flottbek,Germany; 2Senate Dep. of Urban Development 
and Inviroment of Hamburg,Germany; uzunke@uni-
hamburg.de 

Feeding Behavior, Biology and Morphology of the horse-
chesnut leaf miner Cameraria ohridella in Hamburg, 
Germany (HAM-CAM-Project 2001-2007) 

The HAM-CAM-Project was initiated in Hamburg 2001 to 
investigate the horse-chestnut leaf-miner,Cameraria 
ohridella (C.o.), which occurred in large numbers first in 
2001. The research focused on biology,morphology and 
feeding behaviour (host-parasite relationship) using digital 
film and microscopy. Distribution and population dynamics 
of 3 generations/year of C. o. were documented. 
Morphology (egg,L1-L4/5 sap-feeding larval stages,2 
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spinning larval stages,pupae,moths) were investigated also 
with scanning electron microscopy. The possibilities to 
control C.o. are described: Insecticide applications in 
Hamburg are still prohibited, the collection and destruction 
of leaves is the main defence.Insect antagonists of C.o. 
show low densities.The HAM-CAM-Project are 
summerized on DVD (cameraria@galk.de). Efforts were 
made to initiate a practical disposal concept for leaf litter 
by the city and furthermore to motivate people for private 
leaf littering.The HAM-CAM-Project is presented on 
www.cameraria.galk.de. It is a actual portal for data 
exchanges about new possibilities of control C.o. within 
Europe. 
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S12-1  
Analysis of speciation processes in sympatric species of 
Hordeum (Poaceae) from southern South America 
Blattner F. 
Leibniz Institute of Plant Genetics and Crop Research 
(IPK), Germany; blattner@ipk-gatersleben.de 

In southern Patagonia three diploid Hordeum species occur, 
which form a monophyletic group within the genus. 
Although they are mostly sympatric, their habitats are 
ecologically differentiated on a smaller scale. These species 
evolved during the last two million years from a common 
progenitor, thus providing a system for the study of 
speciation processes in a young radiation. Phylogeographic 
analyses based on chloroplast haplotypes were conducted, 
as well as modeling of past and present climatic niches of 
the species. The distribution of the genetic variation 
indicates two vicariance events resulting in the formation of 
three species, which later came into secondary contact. Ice 
age refuges for large Hordeum populations were identified 
near the Andes of central Argentina and close to the Strait 
of Magellan. Geological findings together with modeling of 
recent and Pleistocene climate conditions support the 
possibility of the occurrence of Hordeum in these areas 
even during the glacial maxima of the ice age. Although the 
three species occur today in sympatry and are adapted to 
different ecological niches, the analysis shows that this 
differentiation was not the reason for speciation, but 
evolved in allopatry after the species became 
reproductively isolated by geological barriers. The nature 
of these barriers is, however, currently unclear, as the 
Patagonian steppe east of the Andes was probably never 

completely fragmented by glaciers connecting the Andes 
with the Atlantic Ocean.  
 
S12-2  
Entering the Andes – The speciation of Serpocaulon 
(Polypodiaceae, Pteridophyta) 
Kreier H.1, Smith A.2, Rex M.3, Weising K.3, Kessler M.1 
and Schneider H.1 
1Albrecht-von-Haller-Institute of Plant Sciences, Germany; 
2University of California, Berkeley, U.S.A.; 3University of 
Kassel, Germany; hkreier@gwdg.de 

The tropical Andes are one of the world's great biodiversity 
hotspots and the world's most species-rich mountain range 
containing 45,000 plant species of which 44% are endemic. 
The high proportion of temperate genera among the 
Andean flora suggests that the rising Andes were colonized 
by taxa preadapted to lower temperatures, leading to 
radiation events. Several studies have been made on 
radiations of vascular plants and ferns in the páramo flora 
above the treeline. The diversification of the montane 
rainforest flora has been less well studied. We present 
evidence, that the neotropical fern genus Serpocaulon  
(Polypodiaceae) has undergone a radiation event in the 
Andes. Serpocaulon is an epiphytic genus containing ca. 40 
species that has only recently been segregated from  
Polypodium. Phylogenetic studies based on four chloroplast 
markers (rbcL, rps4, rps4-trnS IGS, trnL-F IGS) and 
AFLPs have found a correlation between position in the 
phylogenetic tree and habitat preference, the more basal 
species occuring chiefly in lowland to medium altitude 
habitats while all species with high altitude preference 
appear to be more derived. Our findings suggest that the 
area of origin for Serpocaulon has been either Southeast 

Date Start/End Time Lecture Session Room 
     
Monday - 3 16:00  – 17:45  S12 Hall D 
  Radiation and Speciation processes (Part I)  

  Chair:  Volker Wissemann, Barbara Rudolph  

 16:00 – 16:30 S12-1 Blattner F. - Analysis of speciation processes in 
sympatric species of Hordeum (Poaceae) from southern 
South America 

 

 16:30 – 16:45 S12-2 Kreier H.-P. - Entering the Andes – The speciation 
of Serpocaulon (Polypodiaceae, Pteridophyta) 

 

 16:45 – 17:00 S12-3 Galinsky I. - Reconstruction of immigration 
pathways of Laurus azorica (Franco) Seub. on the Canary 
Islands 

 

 17:00 – 17:15 S12-4 Janssen T. - Scaly tree fern radiations in the 
Madagascan region: neoendemism and recent, coincident 
diversification bursts 

 

 17:15 – 17.30 S12-5 Gögler J. - Sympatric speciation in the sexually 
deceptive orchids Ophrys chestermanii, O. normanii and 
O. tenthredinifera 

 

 17:30 – 17.45 S12-6 Schulte K. - Systematics and biogeography of 
Chilean Puya species (Bromeliaceae) 
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Brazil or Bolivia. The Bolivian Andes appear to have been 
the stepping stone for colonization of the higher Andean 
habitats.      

S12-3  
Reconstruction of immigration pathways of Laurus 
azorica (Franco) Seub. on the Canary Islands 
Galinsky I.1, Jiménez M.2, Morales D.2, González-
Rodríguez A.3, Fernandez Lopez Á.4, Rohwer J.1 and 
Rudolph B.1 
1Universität Hamburg, Germany; 2Universidad de La 
Laguna, Spain; 3Instituto Canario de Investigationes 
Agrarias, Spain; 4Parque de Garajonay, Spain; 
InaGalinsky@gmx.de 

The laurel forest is described as relic vegetation covering 
large parts of Europe during the tertiary period. Some 
residual fragments of this cloud forest can still be found on 
the Canary Islands, Madeira and the Azores. 
In this study, the molecular population structure of the 
character species of this forest, Laurus azorica, from the 
Canary Islands (La Palma, La Gomera, El Hierro, Tenerife 
and Gran Canaria) was examined. A total of 123 samples 
was collected, comprising 10 to 36 per island. Three 
samples of the sister species L. nobilis from Portugal were 
also included in the study. All individuals were analysed 
using AFLP markers. 
Genetic distances were estimated using UPGMA and 
Neighbor Joining analysis. Also, the results were used in a 
PCO analysis based on Euclidean and Mean Character 
Difference. The genetic distance trees and PCO analyses 
show most populations of L. azorica from each island 
separately. Furthermore, we were able to reconstruct the 
main direction of colonization of populations from island to 
island as well as on the major island Tenerife. Here the 
populations are found in two different clades. The eastern 
populations clustered together, showing low genetic 
distance to samples from El Hierro. Individuals from the 
western population group in a separate cluster and are 
linked to populations from Gran Canaria. Corresponding to 
results of Arroyo-Garcia et al. 2001 it was not possible to 
separate L. azorica from its sister L. nobilis, as these 
samples grouped within the Gran Canarian cluster of L. 
azorica. Further analysis on this topic is in progress. 

S12-4  
Scaly tree fern radiations in the Madagascan region: 
neoendemism and recent, coincident diversification 
bursts 
Janssen T.1,2, Rakotondrainibe F.2, Bystriakova N.3 and 
Schneider H.4 
1Georg-August-Universität Göttingen, Germany; 2Muséum 
national d'Histoire naturelle, Paris, France; 3University of 
Cambridge, UK; 4Natural History Museum, London, UK; 
thomas.janssen@bio.uni-goettingen.de 

The Madagascan region, i.e. Madagascar and the islands of 
the Western Indian Ocean, is renowned for its species 
richness, and high rate of endemism in vascular plants. 
Predominantly African or Asian ancestry and divergence 
times usually postdating the separation of Madagascar from 
Gondwana have been demonstrated for several Madagascan 
animal and angiosperm groups. However, studies of 
rainforest specific lineages such as ferns are scarce and the 
ecological context of radiation events has often been 
neglected. As much as 98% of the scaly tree ferns of the 
Madagascan region are endemic to and an integral and 
specific component of the local evergreen rainforests. Here, 

we investigate the evolution of these tree ferns, combining 
results from bioclimatic niche analysis with a dated 
phylogenetic framework. We show that Madagascar’s 
extant tree fern diversity springs from three distinct 
ancestors colonizing the island in the Miocene; that 
Madagascan tree ferns are most likely of African ancestry 
with respect to their phylogenetic position and bioclimatic 
niche preference; and that the three monophyletic and 
morphologically supported clades diversified in three 
coincident radiation bursts during the Pliocene, most likely 
responding to a common climatic trigger. The present study 
adds to evidence that recent punctuated diversification 
bursts may have played a major role in the evolution of 
rainforests in the Madagascan region, that these rainforests 
contain a significant number of young, neoendemic taxa 
and that they are likely to be an evolutionary source rather 
than a sink. 

S12-5  
Sympatric speciation in the sexually deceptive orchids 
Ophrys chestermanii, O. normanii and O. 
tenthredinifera 
Gögler J.1, Stökl J.1, Sramkova A.1, Twele R.2, Francke 
W.2, Cozzolino S.3 and Ayasse M.1 
1Institut für Experimentelle Ökologie der Tiere, Universität 
Ulm; 2Institut für Organische Chemie, Universität 
Hamburg; 3Dipartimento delle Scienze Biologiche, 
Universita degli studi di Napoli; julia.goegler@uni-ulm.de 

Ophrys orchids are sexual deceptive and attract insect 
males for pollination. We investigated processes of 
sympatric speciation in three Ophrys-species on Sardinia. 
O. chestermanii and O. normanii are endemic on Sardinia 
and are both pollinated by males of the bumblebee Bombus 
vestalis. O. tenthredinifera is pollinated by Eucera 
nigrilabris. O. normanii has been described as an actual 
hybrid between O. chestermanii and O. tenthredinifera 
(Wood 1983). However, Paulus and Gack (1995) 
postulated it to be an own species, that either developed by 
hybridisation between O. chestermanii and O. normanii or 
that radiated from O. tenthredinifera. The aim of this study 
was to investigate the taxonomic status of O. normanii. We 
performed bioassays with flower-extracts to compare the 
attractiveness of the three orchid species for B. vestalis 
males and electrophysiological (GC-EAD) as well as 
chemical analyses (GC) to compare the GC-EAD active 
odour-bouquets of the three orchids. Genetical analyses 
with molecular markers should finally show the taxonomic 
status of O. normanii. Flower extracts of O. normanii and 
O. chestermanii elicited copulations in B. vestalis males but 
not extracts of O. tenthredinifera, indicating that O. 
normanii is not an actual hybrid but an own species. The 
results of our chemical and genetic analyses clearly showed 
that O. normanii is not a hybridogenic species and that it 
radiated from O. tenthredinifera. Furthermore, our data 
showed that there was a convergent evolution of O. 
normanii and O. chestermanii.  
We thank the DFG (AY 12/1-2) for financial support. 

S12-6  
Systematics and biogeography of Chilean Puya species 
(Bromeliaceae) 
Schulte K.1, Kiehlmann E.1, Novoa P.2 and Zizka G.1 
1Forschungsinstitut Senckenberg & J. W. Goethe-
Universität, Germany; 2Jardín Botánico Nacional & 
CONAF, Vina del Mar, Chile; 
katharina.schulte@senckenberg.de 
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The neotropical genus Puya (Bromeliaceae) comprises app. 
200 species of perennial rosette herbs and rosette trees with 
principally Andean distribution. The Chilean species of 
Puya are endemic to the country and form a distinct centre 
of endemism within the genus. Several groups of closely 
related taxa can be discerned: A: P. alpestris/P. 
berteroniana; B: P. boliviensis, P. chilensis, P. gilmartinii, 
C: P. coerulea var. coerulea/var. intermedia/var. 
montana/var. violacea. Several of these species occur along 
a climatic gradient ranging from arid to semihumid 
climates. The different groups display a high morphological 
as well as ecological plasticity rendering the recognition of 
taxonomic boundaries difficult.  
To shed some light on species boundaries, species 
relationships, biogeographical patterns and historical 
migration routes, we are conducting a phylogeographic 
analysis based on plastidary, nuclear and AFLP data. 
Morphological, physiological and genetic variation within 
and among populations covering the whole distributional 
range of the species are investigated. Genetic relationships 
are compared with the geographical distribution of the taxa 
and possible migration routes discussed. 
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S13-1 
Dynamic chemical defense reactions of diatoms: What 
is known, what is real? 
Pohnert G. 
Friedrich-Schiller-Universität Jena, Germany; 
Georg.Pohnert@uni-jena.de 

The potential role of infochemicals in influencing plankton 
communities is discussed intensely during the last decade, 
but our knowledge on the nature and the true impact of 
these compounds is still scarce. This is due to fundamental 
methodological problems, which are encountered during 
signal identification and bioassays. An approach will be 
presented to investigate putative signals by closely 
combining ecological, biochemical and chemical concepts 
using the wound reaction of diatoms as a model. Diatoms 
are dominant primary producers in plankton and they were 
generally assumed to be a good food source for herbivorous 
copepods. Nevertheless evidence accumulated that not all 
diatoms are beneficial for these herbivores. Certain diatom-
diets can result in low reproduction success of copepods, 
which can be attributed to the action of polyunsaturated 
aldehydes as chemical defense. Using detailed biochemical 
investigations of the biosynthesis of these compounds we 
were able to show that the potential defense is not based on 
the continuous release of toxins into the water. Defensive 
metabolites are rather produced only upon demand. Using 
in situ investigation of plankton samples we can correlate 
analytical findings with ecological observable parameters, 
revealing new inhibitory principles acting in nature. 
Evidence accumulates that unlike in laboratory experiments 
a complex interplay of chemical defense and food quality 
exists in the natural environment.  

S13: 2 
Photoprotection capacities differ among diatoms: 
Possible consequence on their spatial distribution 
related to fluctuations in the underwater light climate 
Lavaud J. 
University of Konstanz, Germany; Johann.Lavaud@uni-
konstanz.de 

In order to cope with fluctuating light intensities, diatoms 
have developed various mechanisms for the regulation of 
photosynthesis and especially for the photoprotection of 
their photosynthetic apparatus. Among theses mechanisms, 
the dissipation of excess energy (or NPQ for ‘non-
photochemical chlorophyll fluorescence quenching’) is 
considered as one of the most important mechanisms on a 
short time scale (seconds and minutes) during fast 
fluctuations of the light intensity. We recently showed a 
fundamental difference between diatom species from 
different marine habitats in their ability to cope with 
changes in irradiance (Lavaud, Strzepek and Kroth, 
Limnology and Oceanography, 52, in press). Estuarine 
species show a higher and more flexible capacity for 
photoprotection than oceanic and coastal species, and when 
exposed to excess light, the impairment of their 
photosynthetic capacity because of photoinhibition was 
reduced. This resulted in maintenance of growth in a 
fluctuating light regime, conferring the estuarine species an 
adaptive advantage. The ability of diatoms, and to a larger 
extent other phytoplankton (like the prochlorophytes), to 
occupy a wide range of ecological niches depends critically 
on their capacity to exploit the differences in underwater 
light climate. These results may explain how diatoms adapt 
to the challenge of maintaining optimal photosynthetic 
production in turbulent waters where the rate of light 
changes is high.  

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 11:00  – 12:30  S13 Hall C 
  Ecology and ecophysiology of algae   

  Chair:  Ulf Karsten, Dieter Hanelt  

 11:00 – 11:30 S13-1 Pohnert G. - Dynamic chemical defense reactions 
of diatoms: What is known, what is real? 

 

 11:30 – 11:45 S13-2 Lavaud J. -Photoprotection capacities differ among 
diatoms: Possible consequence on their spatial distribution 
related to fluctuations in the underwater light climate 

 

 11:45 – 12:00 S13-3 Weinberger F. - Blue-light-activated diurnal 
defense in Fucus vesiculosus 

 

 12:00 – 12:15 S13-4 Schumann R. -Green algae on artificial hard 
substrates – a recently growing phenomenon 

 

 12:15 – 12:30 S13-5 Boenigk J.- Colourless algae: The ecophysiological 
(dis)advantage of being a plant 

 



  

 76 

S13 

LECTURE SESSIONS  

S13-3 
Blue-light-activated diurnal defense in Fucus 
vesiculosus 
Weinberger F.1, Lachnit T.1, Bischof K.3, Zimmer M.2 
and Wahl M.1 
1Leibniz-Institut für Meereswissenschaften, Germany; 
2Christian-Albrechts-Universität Kiel, Germany; 
3Universität Bremen, Germany; fweinberger@ifm-
geomar.de 

As a measure against the adaptive potential of pathogens 
and for reduction of metabolic costs, antimicrobial defense 
in multicellular organisms is often facultative.  Pathogen-
induced defense is often thought to be universal, although 
defensive traits of other phylogenetic lineages than 
spermatophytes and animals are still poorly known. Here 
we show that blue light controls short time variations in the 
defensive level of the brown seaweed Fucus vesiculosus 
against microorganisms. In natural stands, the numbers of 
microorganisms associated with F. vesiculosus – but not 
those associated with non-living surfaces - oscillated in a 
diurnal cycle. Marked decreases of bacterial numbers were 
observed during the first hours after sun rise and this was 
followed by a recovery phase during the following hours. 
Comparable oscillations were also observed in the 
laboratory, provided that F. vesiculosus was exposed to 
relatively low doses (20 µE m-2 s-1) of blue or white light. 
In contrast, red light exposure and continuous absence of 
light for more than the usual darkness period did not result 
in such an effect and associated microorganisms reached 
higher numbers than usual. Our results indicate that in F. 
vesiculosus antimicrobial defense regulation relies 
primarily upon blue light-perception, which offers a new 
explanation of the fact that pathogen-induced systemic 
resistance has not been detected in seaweeds yet, and local 
aquired resistance to pathogens appears to be an exception 
rather than a rule. 

S13-4 
Green algae on artificial hard substrates – a recently 
growing phenomenon 
Schumann R. and Karsten U. 
University of Rostock, Germany; rhena.schumann@uni-
rostock.de 

Green algae occur regularly in aquatic systems although 
they are often not the important primary producers. In 
contrast, terrestrial biofilms are dominated in temperate 
climates by green algae and some species of streptophytes.  
For almost 20 years now, green algal biofilms spread not 
only on their natural habitats, like tree bark and soil, but on 
much drier and extreme surfaces, such as roof tiles, 
facades, metals and acrylic glass. Besides the reduction of 
air pollution, this phenomenon seems to be related to the 
recent period of milder winters. Additionally, precipitation 
increased in some parts of Germany in the important 
growing seasons. Nevertheless, terrestrial habitats are very 
dry for long periods. The second factor causing growth 
inhibition or cell death is the high temperature amplitude of 
up to 50 K per day in summer. Another negative influence 
is the high solar radiation especially in the UV range.  
Roof tiles were exposed for four years at six different 
locations of contrasting microclimate types. Algal 
infestation of the exposed materials was investigated by 
fluorometry and image analysis of photographs. Highest 
biomasses and largest biofilms developed in the coastal 
climate and central Germany as expected from the 
microclimatic conditions. Within this time span, there were 

surfaced covered to >60% with intensive biofilms, which 
were already followed by molds. Thus, the milder climate 
of more Atlantic influence now prevailing also in central 
and North Germany seems to promote algal biofilms. 

S13-5 
Colourless algae: The ecophysiological (dis)advantage 
of being a plant 
Boenigk J. 
Institute for Limnology, Austria; jens.boenigk@oeaw.ac.at 

Several lineages of microalgae lost their coloration, i.e. the 
ability to live on inorganic carbon sources. In some groups 
such as the Chrysophyceae (Chromista: Stramenopiles) the 
loss of coloration occurred several times. Consequently, 
this algal group comprises closely related phototrophic, 
mixotrophic and heterotrophic taxa, many of which occur 
in the same habitats in high abundances and thus must be 
assumed to compete with each other. I will present 
ecophysiological advantages of either strategy and discuss 
the implications of the different nutritional strategies for 
niche separation and coexistence in the aquatic 
environment: Due to the loss of the chloroplast, colourless 
algae are smaller than their pigmented relatives and this 
size shift opens a particulate food source which is hardly 
available to the larger mixotrophic algae, i.e. 
ultramicrobacteria. Further, the loss of pigmentation is 
related to the starvation tolerance as well as to the maximal 
growth rates achieved: The colourless chrysophyte algae 
are more r-strategists whereas the pigmented chrysophytes 
are more K-strategists. The different strategies are balanced 
at nutritional conditions realised in the pelagial of 
freshwater lakes thus explaining for the coexistence of 
colourless and pigmented chrysophyte algae in aquatic 
environments. In sum, the chrysophytes are an 
outstandingly suited group for studying the 
ecophysiological advantage of either being a functional 
plant or being a functional animal and thus to understand 
the evolutionary driving forces in the development of such 
opposed strategies.  
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S14-1 
"Channelrhodopsin", Physiology of a Light-Gated Ion 
Channel 
Sánchez P.2, Daldrop P.1, Tsunoda S.1, Ernst O.2 and 
Hegemann P.1 
1Humboldt-Universität, Berlin, Germany; 2Charité, Berlin, 
Germany; Hegemann@rz.hu-berlin.de 

Channelrhodopsins (ChRs) are light-gated ion channels that 
were originally found in the eye of microbial algae as 
Chlamydomonas but was studied in detail after expression 
in Xenopus oocytes. After light absoption ChR becomes 
permeable for H+ >> Li+ > Na+ > K+ > Ca2+. The dark 
state is a photochromic and pH-dependent equilibrium 
between two isoforms. Recently we were able to express a 
channelrhodopsin from Volvox carteri (VChR) in COS-
cell. The pH-dependent bathochromic shift was 
spectroscopically confirmed. Laser flashes convert both 
dark-isoforms into a dominant photocycle intermediate 
P500 that decays within 15 and 200 ms depending on the 
conditions. A deprotonated photocycle intermediate, P390, 
with 200 ºs lifetime was observed at neural or alkaline pH. 
We conclude, first, that P500 resembles the conducting 
state of the channel and, second, that VChR is gated within 
200 microseconds after light absorption. Sudden increase of 
the light leads to strong H+ and Ca2+ influx into the alga 
and activation of voltage sensitive Ca2+ channel in the 
flagella, which finally causes a photophobic response. In 
continuous light the blue shifted iosoform with lower ion 
conductance is accumulation. This shift preferentially at 
low pH, high light intensities, and low membrane potential 
limits the ion influx in vivo, thus preventing strong 
depolarisation and acidification in continuous light. A 
residual weak ion flux is modulating the membrane voltage 
during cell rotation, which guarantees smooth phototaxis 
towards or away from the light source. 

 

  

S14-2 
Metabolite pores in the outer membrane of chloroplasts 
Wagner R. 
Universität Osnabrück, Germany; wagner@uos.de 

Die Produkte der Photosynthese werden in das Cytosol der 
Pflanzenzellen exportiert. Weiterhin finden eine Reihe für 
die Pflanzenzelle essentieller Biosynthesen in den 
Chloroplasten statt. Die Vielzahl der in den Chloroplasten 
lokalisierten essentiellen Funktionen erfordert einen örtlich 
und zeitlich fein abgestimmten Transport 
unterschiedlichster Moleküle über die innere und äußere 
Chloroplastenmembran. Wir haben in den vergangenen 
Jahren in der äußeren Chloroplastenmembran durch 
biochemische und elektrophysiologische Methoden 
verschiedene Proteine identifiziert und ihre molekularen 
Transporteigenschaften charakterisiert die an dem 
Metabolittransport über die äußere Chloroplastenmembran 
beteiligt sind. Es zeigte sich, dass diese Porin-ähnlichen 
Kanäle, entgegen der bisherigen Auffassung, nicht 
permanent offen, sondern reguliert sind -und 
unterschiedliche Substratspezifitäten aufweisen. Daraus 
muss man schließen, dass der Intermembranraum der 
Chloroplasten nicht wie bisher angenommen vom Cytosol 
weitgehend frei zugänglich ist. Die äußere 
Chloroplastenmembran stellt sich daher als eine selektive 
Permeabilitätsbarriere dar, die als weiterer Faktor einen 
regulierten Metabolitfluss zwischen dem Chloroplasten und 
dem Cytosol vermittelt. In dem Vortrag wird in diesem 
Kontext eine Zusammenfassung der aktuellen Ergebnisse 
und zu Stand der Diskussion präsentiert. 

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 11:00  – 12:30  S14 Hall A 
  Membrane Transport (Part I)  

  Chair:   Gerhard Thiel, Alexander Grabov  

 11:00 – 11:30 S14-1 Hegemann P. - "Channelrhodopsin", Physiology of 
a Light-Gated Ion Channel 

 

 11:30 – 12:00 S14-2 Wagner R. - Metabolite pores in the outer 
membrane of chloroplasts 

 

 12:00 – 12:15 S14-3 Gagneul D. - Towards the identification and 
characterization of transporters connecting the different 
compartments involved in photorespiration 

 

 12:15 – 12:30 S14-4 Uehlein N.- Plant aquaporins and CO2 membrane 
transport 
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S14-3 
Towards the identification and characterization of 
transporters connecting the different compartments 
involved in photorespiration 
Gagneul D., Linka M., Linka N. and Weber A. 
Institute for Plant Biochemistry, Heinrich-Heine-University 
Düsseldorf; davidgagneul@yahoo.fr 

The photorespiratory pathway is highly compartmentalized 
in plant cells. Whereas all enzymes involved in this 
pathway have been identified and well characterized, the 
proteins responsible for the exchange of photorespiratory 
metabolites between chloroplasts, peroxisomes and 
mitochondria are still largely unknown. To identify these 
transporters, we hypothesized that their expression patterns 
should match with that of the known photorespiratory 
pathway enzymes. Using a system of cluster analyses in 
order to arrange genes according to similarity in pattern of 
gene expression, we identified several genes from 
Arabidopsis thaliana encoding proteins with transporter 
characteristics. To further investigate these genes, mutants 
deficient in these candidate genes were isolated and their 
phenotypes analyzed both under photorespiratory or non-
photorespiratory growth conditions. T-DNA insertion lines 
presenting a characteristic photorespiratory phenotype were 
further investigated using different approaches including 
metabolic profiling of the mutants, subcellular localization 
of the gene product, mutant organelle isolation and 
transport capability analysis, overexpression of the protein 
in heterologous systems, reconstitution into liposomes and 
successive in vitro uptake experiments. We will present 
here an example of this approach that led to the 
identification of a missing part of the photorespiratory 
puzzle. 

S14-4 
Plant aquaporins and CO2 membrane transport 
Uehlein N.1, Otto B.1, Hanson D.2, Fischer M.1, 
McDowell N.3 and Kaldenhoff R.1 
1Darmstadt University of Technology, Germany; 2The 
University of New Mexico, Albuquerque, USA; 3Los 
Alamos National Laboratory, Los Alamos, USA; 
uehlein@bio.tu-darmstadt.de 

Over the past 25 years, speculation about the magnitude 
and variability of CO2 diffusion resistance within leaves 
has ranged from assumptions that it was insignificant and 
invariant to large and variable. Currently, it is recognized 
that the resistance is too large to be ignored, but the source 
of variation remains controversial. CO2 coming from the 
atmosphere has to cross different membranes to reach the 
chloroplast stroma. The PIP1 aquaporin NtAQP1 was 
shown to function as a CO2 conducting membrane channel 
in different heterologous expression systems. Furthermore 
NtAQP1 fulfills a physiologically significant role in the 
intact plant, as the photosynthetic performance of tobacco 
plants directly correlates with the expression level of 
NtAQP1. Recent observations showed that NtAQP1 is also 
a component of the chloroplast envelope. Reduction of 
NtAQP1 expression in the plant increases the resistance to 
CO2 transfer within leaves by at least 20% as a result of 
functional changes in the chloroplast inner membrane, 
leaving diffusion through the plasma membrane unaltered. 
This conclusively demonstrates that the protein 
composition of the chloroplast inner envelope membrane, 
namely NtAQP1, effects on the diffusion of CO2 within 

leaves. In addition it directly shows a function of an 
aquaporin located in an organelle. 
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S15-1 
GM potato traits on the way to the European market 
Lerchl J. 
SunGene GmbH, Corrensstr. 3, 06466 Gatersleben, 
Germany; sungene@gatersleben.de 

So far the commercialization of potato research results was 
largely hindered by value considerations and the regulatory 
framework conditions in Europe. It is now expected that the 
first GM potato will get approval for commercialization on 
the European market in 2007. The product would be the 
first product that was fully developed in the EU and for the 
EU market. The presentation focuses on the first three 
potato traits that are currently being tested in several field 
trials in Europe. The first product will be a modified starch 
trait with only amylopectin in the starch fraction 
measurable. The further traits in the development pipeline 
will be amylose enriched potatoes and a potato conferring 
resistance towards the late blight desease caused by 
Phytophthora infestans. The presentation will give an 
overview about the underlying scientific approaches as well 
as product development issues.  

S15-2 
Transgenic Poplar as Agricultural Crops? 
Fladung M. 
BFH, Institute for Forest Genetics and Forest Tree 
Breeding, Germany; mfladung@uni-hamburg.de 

A very powerful tool in forest tree breeding programs is 
gene technology in order to transfer relevant genes into the 
tree genomes. Tree species under consideration are within 
the genera Populus (poplars), Picea (spruces), Pinus 
(pines) and Eucalyptus (eucalyptus), and many transgenic 
lines carrying several gene constructs have been tested 
mainly under lab conditions so far. Within these tree 
species poplar will be mainly suited for Middle European 
climate conditions.A range of targets are of interest for 
genetic engineering in trees, e.g. lignin and/or cellulose 
modification, pest resistance, and tolerance to abiotic 
stresses. Major concerns have also been raised regarding 

the introduction of transgenic trees into natural 
environments. Questions have been formulated on the 
potential risks of the release of transgenic trees, in 
particular to the transfer of recombinant DNA into the gene 
pool of a given species via vertical or horizontal gene 
transfer.  
Due to the current philosophy of sustainable forestry in 
many European countries, the foresters concerns against 
transgenic trees in forests, and the existing laws in Europe 
make the use of transgenic trees difficult. However, in the 
light of the increasing consumption of energy in general 
worldwide and at the same time the limitation of fossil 
energy resources, an alternative might be the production of 
the renewable energy resource “bio-energy”. In particular 
poplar can be used in short rotation plantation forestry on 
agricultural areas.  

S15-3 
Simultaneous overexpression of PsGPT and AtNTT 
increase starch content and yield of transgenic potato 
plants - Comparison of greenhouse and field grown 
plants 
Greiten C.1, Häusler R.1, Haferkamp I.2, Neuhaus H.2, 
Zhang L.1, Flügge U.1 and Ludewig F.1 
1University of Cologne, Germany; 2University of 
Kaiserslautern; greitenc@uni-koeln.de 

Potato belongs to the most important crop plants on earth. 
The major constituent of their tubers is starch which makes 
up to 80% of the tubers dry weight. Beside its function in 
food production, starch is forming the basis for a wide 
variety of industrial applications. 
In contrast to chloroplasts, starch synthesis in tuber 
amyloplasts depends on the uptake of ATP as energy 
source and glucose-6-phosphate as precursor. These 
uptakes are mediated by the glucose-6-
phosphate/phosphate-translocator (GPT) and the nucleoside 
triphosphate-translocator (NTT). 
We generated transgenic plants simultaneously 
overexpressing the AtNTT and the PsGPT under control of 
the B33 patatin promoter which is mainly active in tuber 
tissues. Under greenhouse conditions these transformants 

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 11:00  – 12:30  S15 Hall B 
  Genetically modified crop plants (Part II)  

  Chair:   Ernst Heinz, Dirk Becker  

 11:00 – 11:30 S15-1 Lerchl J.- GM potato traits on the way to the 
European market 

 

 11:30 – 12:00 S15-2 Fladung M. - Transgenic Poplar as Agricultural 
Crops? 

 

 12:00 – 12:15 S15-3 Greiten C. - Simultaneous overexpression of 
PsGPT and AtNTT increase starch content and yield of 
transgenic potato plants - Comparison of greenhouse and 
field grown plants 

 

 12:15 – 12:30 S15-4 Mikschofsky H. - Behaviour of transgenic potato 
with pharmaceutical and technical value under field 
conditions 
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showed an increased overall yield of up to 19% with an 
increased starch content of up to 45% compared to wild 
type. Analyses of single transformants either expressing 
AtNTT or PsGPT did not reveal any changes in starch 
content and yield suggesting that starch synthesis in tuber 
amyloplasts is co-limited by the availability of carbon and 
energy for the formation of ADP-glucose, the direct 
precursor of starch within tuber amyloplasts.    
Presently the performance of these transgenic plants is 
tested under field conditions. First results will be presented.  

S15-4 
Behaviour of transgenic potato with pharmaceutical 
and technical value under field conditions 
Mikschofsky H.1, Schmidtke J.2, Schmidt K.2 and Broer 
I.1 
1University of Rostock, J.-v.-Liebig-Weg 8, 18059 
Rostock,Germany; 2BioMath GmbH, Schnickmannstr. 4, 
18055 Rostock, Germany; Heike.Mikschofsky@uni-
rostock.de 

Since the first expression of subunit vaccines in plants were 
described, more then 50 different antigens have been 
reported as transgene encoded plant products. Additionally, 
the number of substances with technical values expressed 
by transgenic plants is much higher. However, the 
behaviour and the expression intensity of transgenic plants 
with pharmaceutical and technical value under field 
condition are rarely investigated in Europe. Therefore we 
are interested to analyse the behaviour and expression 
pattern of three different transgenic potato events, two 
pharmaceuticals and one substance with technical value, 
under field conditions. As a protein of technical value we 
are testing plant made Cyanophycin (poly L-aspartate chain 
with L-arginine residues) [1], as plant made pharmaceutical 
we are analysing the subunit vaccine VP60, the structural 
protein of RHDV (rabbit haemorragic disease virus) [2]. 
Furthermore, as an adjuvant for VP60 and a well known 
control, we choose CTB (non-toxic Subunit B of the 
Choleratoxin). Besides the physiological characterisation of 
the transgenic plant lines we are basically interested in the 
expression pattern of the different transgenes in potato 
leaves and tuber tissue. Thus we are analysing two different 
transgenic potato lines per trait in comparison with NPTII-
expressing potato lines as well as isogenic potato plants. 
Moreover in our field trials we are integrating two different 
potato varieties, Desiree and Albatros.  
References: 
[1] Hühns et al., submitted PBJ (2007) 
[2] Mikschofsky et al., Plant Genetics Conference, Kiel 
2006, p.139 
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S16-1 
Noise amplification and rheological tuning of plant 
gravisensing 
Hasenstein K. 
University of Louisiana at Lafayette, United States of 
America; hasenstein@louisiana.edu 

The detection of repositioning of statoliths or amyloplasts 
in gravisensing cells in a noisy background may benefit 
from stochastic resonance or other non-linear effects. The 
possible involvement of thermodynamic amplification 
processes was documented by studying temperature and 
oscillations effects on the time course of curvature in flax 
(Linum usitatissimum L.) roots. Oscillation prior to or 
during gravistimulation amplified curvature in a 
directional, frequency and amplitude dependent manner 
with a maximum that corresponds with theoretical 
estimations of the transduction efficiency of the 
cytoskeleton. Optimally oscillated roots reached half-
maximal curvature in about half the time of non-stimulated 
roots and the enhancing effect of vibration on curvature 
subsided with a half-time of about 20 min. Mechanical or 
thermodynamic noise reduced the presentation time almost 
6-fold. The movement of organelles also depends on the 
viscosity of the cytoplasm. Chara rhizoids show viscosities 
between 2 to 150 fold the value of water. The 
heterogeneous viscosity and the sensitivity of viscous 
properties on cytoskeletal elements suggest that 
cytoplasmic viscosity also contributes to gravisensing. 
Together, these data suggest that gravisensing utilizes noise 
to amplify detection and the mechanical properties of the 
cytoplasm to tune the sensory system. The contribution of 
dynamic properties of the cytoskeleton and cytoplasmic 
rheology to gravisensing provides a more comprehensive 
perspective than simple sedimentation processes. 

S16: 2 
Endocytosis and Vesicle Trafficking in Gravitropism 
and Phototropism 
Schlicht M.1, Wan Y.1, Kubitscheck U.2, Volkmann D.1 
and Baluska F.1 
1Institut für Zelluläre und Molekulare Botanik (IZMB), 
Universität Bonn; 2Institut für Physikalische und 
Theoretische Chemie, Universität Bonn; baluska@uni-
bonn.de 

Plant organs orient their growth according to physical 
information from the environment, with gravity and light as 
the most important cues. Gravity is omnipresent while light 
is only partially accessible for roots. Both gravity and light 
is inducing gravi- and phototropism via effects on the polar 
auxin transport which is at least partially driven by 
Brefeldin A-sensitive vesicle recycling. However it is still 
unclear how gravity and light is translated into asymmetric 
auxin transport. Recently, endocytosis and vesicle 
trafficking emerge as new players of sensing and 
transducing gravity-triggered signals. One scenario is that 
gravity, due to the vectorial mechanical load amplified with 
sedimented amyloplast, imposes high tensional stress on 
the plasma membrane of the physically lower cell pole. 
This mechanical stress would be then releaved by shifting 
endocytosis-exocytosis balance towards exocytosis. If 
vesicles are filled with auxin this would then result in 
secretion of auxin down the gravity vector. We will present 
data in support of this new attractive concept. Besides 
gravity, also light signal perception and transduction 
emerge to be related to both endocytosis and vesicle 
trafficking. We will present our data on root phototropism 
via PHOT1 blue-light receptor localized abundantly to 
plant synapses and adjacent endosomes initiating both 
gravi- and phototropism of plant roots in cells of the 
transition zone of root apices  
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S16-3 
Gravitaxis in Euglena gracilis 
Richter P., Häder D., Daiker V., Lebert M., Strauch S. 
and Schuster M. 
Institut für Biologie, Germany; prichter@biologie.uni-
erlangen.de 

Euglena gracilis is a single cellular flagellate, which 
orients itself in the water column with regard to external 
stimuli. It shows precise movements towards or in case of 
high irradiances away from a light source (positive or 
negative phototaxis, respectively). In the water column the 
cells normally swim upward (negative gravitaxis), but 
sometimes downward (positive gravitaxis) when they 
encounter environmental stress. Phototaxis is based on well 
characterized physiological mechanism. In the course of 
many laboratory and microgravity experiments (e.g. 
sounding rockets) it was found that also gravitaxis is under 
physiological control. The results of the experiments 
pointed out to a working hypothesis in which mechano-
sensitve channels are activated upon deviation of a vertical 
swimming path. This leads to an increase of intracellular 
calcium, which possibly activated calmodulin, which in 
turn regulates the flagellar beat and therewith induces 
reorientation of the cells. The proposed elements of the 
signal transduction chain were assessed by means of 
molecular biological methods. In the meantime several 
promising genes were found in Euglena, which are very 
likely related to gravitaxis (mechano-sensitive channels and 
a calmodulin). The transient knock-out of these genes by 
means of RNA interference (RNAi) vanished gravitaxis. 
This strongly indicates that the corresponding proteins play 
a role in gravitaxis. 

S16-4 
A Role for Phospholipase A in Auxin Gene Regulation 
and Auxin responses. The Receptor Coupling 
Phospholipase A to Auxin May Not be TIR1 
Scherer G.1, Zahn M.1, Assefa-Fantaye C.1, Shishova 
M.2, Callis J.3 and Jones A.4 
1Leibniz Universität Hannover, Germany; 2State University 
St. Petersburg, St. Petersburg, Russia; 3University of 
California, Davis, USA; 4University of North Carolina, 
Chapel Hill, USA; gb.scherer@gmx.de 

The only plant cytosolic phospholipase A form is the iPLA2 
or patatin-related PLA. Phospholipase A inhibitors, ETYA 
and HELSS, inhibited physiological auxin actions: PLA 
activation, elongation growth of etiolated Arabidopsis 
hypoctyls and high-auxin-induced root hairs.  To identify 
the mode of action, the synthetic auxin-responsive reporter 
DR5::GUS was tested for sensitivity to PLA inhibitors 
ETYA and HELSS. Both inhibited auxin-induced increases 
in GUS activity.  When two phospholipase A genes were 
over-expressed in the DR5-GUS background the sensitivity 
of DR5 promoter to auxin was greatly increased. 
 Conversely, auxin-regulated genes were mis-regulated in 
PLA gene knockout plants. The steady-state level of the 
corresponding GUS mRNA and the mRNAs encoded by 
auxin-activated genes (IAA1, IAA5 IAA19, and ARF19) was 
decreased by PLA inhibitors.  Auxin regulation of the 
steady-state level of Aux/IAA proteins is mediated by the 
auxin receptor, E3 ubiquitin ligase, TIR1.  The velocity of 
the auxin-induced decrease of an IAA1-luciferase fusion 
protein was unaltered by ETYA and HELSS during the first 
20 minutes when biosynthesis of IAA1-luciferase was 
prevented by cycloheximide addition.  However, in longer 
kinetics of auxin-induced degradation IAA1-luciferase, 

measured without cycloheximide, these inhibitors blocked 
the auxin-induced decrease in IAA1-luciferase steady-state 
levels.  The results suggest that phospholipase A mediates 
auxin-regulated gene transcription and responses but seems 
not to influence TIR1 activity directly. PLA may act 
upstream or in parallel of TIR1.  

S16-5 
Gene expression studies of selected transcription factors 
in Arabidopsis thaliana cell cultures during sounding 
rocket µG 
Babbick M., Barjaktarovic Z. and Hampp R. 
University of Tübingen, Physiological Ecology of Plants, 
Germany; Maren.Babbick@uni-tuebingen.de 

Since a few hundred years it is known, that plant organs use 
gravity as a guide for growth and development. Recent 
studies could demonstrate that plant cells which are not part 
of specialized tissues such as the root columella are also 
able to sense gravitational forces. Thus we used 
undifferentiated homogeneous cell cultures of Arabidopsis 
thaliana (cv. Columbia) in order to identify early 
alterations in gene expression as a response to altered 
gravitational fields. Microarrays have been used to screen 
for short-term changes in gene expression in Arabidopsis 
cells after 10 minutes exposure to 3D-clinorotation, 
centrifugation (8g) or magnetic levitation. Out of these 
genes that exhibit transcriptional changes after the 
treatments we selected 13 genes of interest for quantitative 
Real-time PCR analysis. To unravel the first steps in the 
gravitational signal transduction chain, we focus on 
transcription factors (TFs). The investigated genes belong 
mainly to the WRKY TF family. Also some genes, which 
are part of other TF families (MADS-box, MYB, and 
AP2/EREB) as well as members of known signalling 
chains, namely IAA 19, and a gene coding for 
phosphoinositol-4-kinase were included in this analysis. 
Transcriptional changes of these genes were studied within 
a time frame of up to 12 min of exposure to microgravity as 
part of a sounding rocket experiment (MAXUS 7). 
Compared with other types of exposure (centrifugation 
(8g), magnetic levitation, 2D- and 3D-clinorotation), the 
MAXUS data indicate homologies between the sounding 
rocket mg, 3D-clinorotation and magnetic levitation.  
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S17-1 
Gametophytes of Early Devonian land plants 
Kerp H. 
Geologisch-Paläontologischen Institut, Universität 
Münster, Germany; kerp@uni-muenster.de 

The ca. 400-million-year-old Rhynie chert biota represents 
a benchmark for studies of early terrestrial ecosystems. The 
exquisite anatomical preservation of the organisms 
documents an ancient biodiversity that also includes 
various levels of biological interaction, including the 
development of the gametophyte phase and the alternation 
of generations of early higher land plants. In recent years, 
gametophytes of several taxa have been recognized, 
including Aglaophyton major, Rhynia gwynne-vaughanii, 
Horneophyton lignieri and Nothia aphylla. Due to the 
excellent preservation various developmental stages can be 
documented, from the germination of spores to the release 
of sperm from the antheridia. All gametophytes were free-
growing, having upright axes with a vascular system and 
cuticles with stomata. All gametophytes are unisexual. 
Aglaophyton and Rhynia gametophytes have rather simple 
gametangiophores, whereas those of Nothia and 
Horneophyton are more complex. For Aglaophyton and 
Rhynia complete life cycles can be documented. 
Aglaophyton gametophytes have endomycorrhizae and 
several examples of putative gametophyte-sporophyte 
junctions have been found in Rhynia. The gametophyte 
phase of early land plants can now be considered within an 
ecological and evolutionary framework and provides 
information on the population dynamics and growth of 
these early land plants. Finally, the anatomically preserved 
gametophytes from the Rhynie chert will be compared with 
gametophytes of other early land plants, which are only 
known as compressions without anatomical details.  
  

S17-2 
Assimilation and transpiration capabilities of 
rhyniophytic plants and implications for 
palaeoatmospheric carbon dioxide concentration 
Konrad W. and Roth-Nebelsick A. 
Universität Tübingen, Institut für Geowissenschaften, 
Germany; wilfried.konrad@uni-tuebingen.de 

Early terrestrial ancestors of the land flora are characterized 
by a simple, axially symmetric habit and evolved in an 
atmosphere with much higher CO2 concentrations than 
today. Variations of this simple architectural principle in 
different early land plant taxa probably reflect different 
ecophysiological requirements. In this contribution, the 
assimilation and transpiration of three different Rhynie 
Chert taxa (Pragian, Lower Devonian) are analyzed in 
detail: Aglaophyton major, Rhynia gwynne-vaughanii and 
Nothia aphylla. The analysis was conducted by applying a 
simulation method based on diffusion through a porous 
material and on a model of photosynthesis. The model 
allows for the simulation of the local gas fluxes through the 
various tissue layers of a plant axis. The results 
demonstrate that the capability of gaseous exchange 
increases from A. major to R. gwynne-vaughanii to N. 
aphylla. A. major shows the most strict water-conserving 
strategy of the three taxa. The results are consistent with 
data from the fossil record concerning ecophysiological 
strategies and life styles. Furthermore, the results indicate 
clearly that the structural properties of early land plants 
reflect an optimization strategy with a finetuning of 
gaseous exchange. The results provide evidence that the 
atmospheric CO2 concentration of the Lower Devonian 
amounted to roughly 120 mmol/m³. Further applications 
and possibilities of reconstructing palaeoecological and 
palaeophysiological parameters by using modelling 
approaches are discussed. 
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S17-3 
Secondary growth: mechanical adaptations in cortical 
tissues of recent and fossil climbing plants 
Masselter T.1, Speck T.1 and Rowe N.2 
1Botanischer Garten der Universität Freiburg, Germany; 
2Botany and Plant Architecture Bioinformatics, Montpellier 
II, France; tom.masselter@biologie.uni-freiburg.de 

Recent and fossil climbing plants have developed different 
kinds of cortical tissues for dealing with two major 
constraints: (1) the necessity of secondary growth and 
associated stresses and strains in cortical tissues caused by 
the expansion of secondary tissues. (2) Retaining a stiff 
outer cortex which is necessary as it is the main contributor 
to flexural stiffness of the axes and allows stems and 
branches to have a long ‘searcher phase’ or to provide 
mutual support (semi-self-supporters). This problematic 
situation is addressed in different ways in two fossil plants 
Calamopitys sp. and Lyginopteris oldhamia and in the 
recent liana Aristolochia macrophylla. Flexural stiffness is 
not reduced by secondary growth in Calamopitys sp. (340 
Myr): this plant retains the outer hypodermal sterome 
during its entire ontogenetic trajectory. A large 
parenchymatous inner cortex can compensate for the 
deformations imposed by secondary growth. The outer 
cortex also permits a relatively long stiff phase in 
Lyginopteris oldhamia (300 Myr), but secondary growth 
eventually lead to sloughing of the hypoderm causing a 
significant drop in stem stiffness. This ‘enabled’ older axes 
of L. oldhamia to avoid damage via high bending and 
torsion stresses. A further development is found in some 
recent lianas such as Aristolochia macrophylla which have 
evolved repair mechanisms for their hypodermal steromes. 
By alternate de- and reconstruction of the stiff outer cortex 
these plants actively readjust their mechanical properties.  

S17-4 
Exploring the early adaptive radiation of land plants 
using a phylogenetic top-down approach 
Schneider H. 
Natural History Museum London, United Kingdom; 
h.schneider@nhm.ac.uk 

Most of our current knowledge about the early evolution of 
land plants was obtained by exhaustive studies of the fossil 
record. A second source of information was much less 
scrutinized in the past although it is the only alternative to 
overcome some of the restrictions of the fossil record 
especially its incompleteness. The second source of 
information, relationships and diversity of extant land 
plants, was hampered by the problem to reconstruct the true 
phylogeny. With the true phylogeny in our hands, we may 
be able to reconstruct ancestral character states and thus 
having invaluable information to solve major questions 
concerning the evolution of early land plants. Several 
approaches are now available to reconstruct ancestral 
character states by employing phylogenetic hypotheses.  In 
recent years, phylogenetic hypotheses obtained by analyses 
of DNA sequences provided us with a better understanding 
of the relationships among the four major lineages of land 
plants and revealed the earliest separations in each of these 
four lineages. Some of these relationships were much in 
accordance to previous hypotheses whereas other findings 
were unexpected. The presented analyses takes advantage 
of currently discussed relationships among major land plant 
lineages to readdress issues concerning the reproductive 
biology, ecology, and morphology of the ancestors of the 
four major lineages. The results of these analyses will be 

discuss critically in comparison to the knowledge generated 
by exhaustive studies of the fossil record.  

S17-5 
Exploring the earliest bryophytes by employing 
molecular evidence 
Heinrichs J.1 and Schneider H.2 
1Department of Systematic Botany, University of 
Göttingen, Germany; 2Natural History Museum, Botany 
Department, London SW7 5BD, U.K; jheinri@gwdg.de 

Bryophytes (liverworts, mosses and hornworts) represent 3 
of the 4 main lineages of land plants. Their extant species 
differ from Polysporangiophyta (vascular plants plus 
Aglaophyton) by an unbranched sporophyte and a life cicle 
with a dominant gametophyte. In recent multigene 
analyses, two main hypotheses have been proposed as to 
the relationships of the four land plant lineages: (1) 
bryophytes form a grade at the base of the land plant clade 
with liverworts and mosses in serial sister relationships to 
the remainder of land plants or (2) bryophytes are resolved 
in a monophyletic lineage that is placed sister to 
Polysporangiophyta. 
Liverworts are characterized by lack of a columella and 
stomata and a capsule that usually contains elaters beside 
the spores. Extant mosses are characterized by a sporophyte 
with columella and stomata but without elaters. The 
Paleozoic Macrofossil record of bryophytes is poor and 
relationships of the early fossils remain unclear. 
In recent molecular phylogenetic studies, the ca. 6000 
extant liverwort species have been subdivided in three main 
clades: (1) Haplomitriopsida including three extant genera 
(simple thalloid Treubia and Apotreubia, and leafy 
Haplomitrium), (2) Marchantiopsida comprising taxa with 
a complex thalloid structure, and (3) Jungermanniopsida 
consisting of taxa with a simple thalloid habit and and all 
leafy liverworts except Haplomitrium. Haplomitriopsida 
with only ca. 20 extant species are placed sister to the 
remainder of liverworts, providing evidence for the 
existence of both thallose and foliose liverworts in the 
Paleozoic. 
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S19-1 
Speciation mechanisms and rapid radiation in plants 
Linder H. 
University of Zurich, Switzerland; 
plinder@systbot.unizh.ch 

Modern diversity of species may be the result of slow 
diversification over a long period, or rapid diversification 
over a short time. The latter is sometimes characterised as 
“recent, rapid radiation”. These two options are extremes of 
a continuum, and in some species-rich areas both appear to 
occur. Here I am concerned only with “recent, rapid 
radiation”, and particularly with the question as to what 
speciation mechanisms drive this sort of diversification. I 
distinguish between two groups of factors: firstly those that 
reduce gene flow between diverging lineages, and secondly 
those that impose disruptive selection. In the first category 
fall chromosomal divergence (which appears to play a 
minor role), allopatry and micro-allopatry (which might 
play an important role), and shifts in pollinators (which 
might also be important, at least in some groups). In the 
second group adaptation to different soil types (such as 
calcareous soils), changes in ground water availability 
(freely draining to impeded drainage), and climate (usually 
as a result of different altitudes) may be important. I review 
the available literature to obtain a general indication of the 
relative importance of these factor. In addition, I use case 
studies from the Cape flora to investigate the role of these 
factors in more detail.  

S19-2 
Allelic differentiation of two single copy genes in 
pentaploid roses 
Ritz C.1, Köhnen I.1, Theißen G.1 and Wissemann V.2 
1University of Jena, Germany; 2University of Giessen, 
Germany; volker.wissemann@bot1.bio.uni-giessen.de 

Dogroses (Rosa L. sect. Caninae (DC.) Ser.) have a mostly 
pentaploid somatic chromosome number, which is 
maintained by their unique meiosis system. The so called 
canina meiosis results in the formation of tetraploid egg 
cells and haploid pollen grains. Previous studies 
demonstrated that dogroses are “functional diploids”, 
because always exactly the same chromosome sets form the 
bivalents during meiosis, whereas the univalents are 
inherited apomictically. It is unknown so far whether all 
chromosome sets are functional and equally transcribed. To 
address this question we analyzed the sequences of two 
nuclear single copy genes (LEAFY) and cytosolic GAPDH 
(glyceraldehyde 3’-phosphate dehydrogenase). In 
correspondence with the recent hybridogenic origin of 
dogroses the genetic differentiation between the alleles of 
both genes is very low. The absence of frameshift 
mutations and the very few non-synonymous substitutions 
in the exon sequences do not suggest the existence of non-
functional alleles.  

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 14:00  – 16:00  S19 Hall D 
  Radiation and Speciation processes (Part II)  

  Chair:  Volker Wissemann, Barbara Rudolph  

 14:00 – 14:30 S19-1 Linder P. - Speciation mechanisms and rapid 
radiation in plants 

 

 14:30 – 14:45 S19-2 Wissemann V. - Allelic differentiation of two 
single copy genes in pentaploid roses 

 

 14:45 – 15:00 S19-3 Laschke C. - Breeding system and speciation: Self-
incompatibility in the genus Diplotaxis (Brassicaceae) 

 

 15:00 – 15:15 S19-4 Schlee M. - Ecological adaptation leading to 
speciation in Lathyrus: Combining nuclear spacer data and 
phytosociologic surveys using phylogenetic networks 

 

 15:15 – 15:30 S19-5 Gailing O. - Maintenance of species integrity in 
sympatric oak species and the genetics of species 
differences 

 

 15.30 – 15.45 S19-6 Greiner S. - Oenothera - a model to study the role 
of nuclear-plastid interaction in speciation 

 

 15:45 – 16:00 S19-7 Weising K. - Phylogeography and population 
structure of SE Asian ant plants of the genus Macaranga, 
sect. Pruinosae (Euphorbiaceae) 
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S19-3 
Breeding system and speciation: Self-incompatibility in 
the genus Diplotaxis (Brassicaceae) 
Laschke C., Neuffer B. and Hurka H. 
Department of Systematic Botany, University of 
Osnabrück, Germany; Laschke@biologie.uni-
osnabrueck.de 

Changes in breeding systems from outcrossing to self-
fertilisation are a widespread phenomenon in plants and 
may be a key event in speciation processes. To uncover the 
evolutionary pathways of the SI system within the family 
Brassicaceae, we focus on the diploid sister species 
Diplotaxis tenuifolia (self-incompatible, SI) and 
Diplotaxis cretacea (self-compatible, SC) close relatives to 
Brassica. This species pair offers the opportunity to study 
the molecular basis for the transition from SI to SC in 
natural populations and the environmental factors that 
promote SC. D. tenuifolia is strictly out-crossing, a 
successful coloniser and native to south and central Europe. 
D. cretacea is highly selfing and locally restricted to the 
Northern Ukraine and adjacent parts of Russia, resulting in 
a distribution gap of several hundred kilometres from 
D. tenuifolia. The breakdown of the SI-system in 
D. cretacea might be correlated to its peripheral geographic 
position compared to the self-incompatible and widespread 
D. tenuifolia. The aim of the project is to reveal the 
molecular basis for the transition from SI to SC, and its 
evolutionary consequences.  

S19-4 
Ecological adaptation leading to speciation in Lathyrus: 
Combining nuclear spacer data and phytosociologic 
surveys using phylogenetic networks 
Schlee M.1, Göker M.2, Grimm G.3, Sauer W.2 and 
Hemleben V.1 
1University of Tübingen, Center for Plant Molecular 
Biology (ZMBP), Germany; 2University of Tübingen, 
Special Botany & Mycology, Germany; 3University of 
Tübingen, Institute of Geosciences (IfG), Germany; 
matthias.schlee@uni-tuebingen.de 

Extreme intraindividual and intraspecific variability has 
been detected by cloning and sequencing a large number 
(290) of nrDNA spacers (internal transcribed spacers, ITS1 
and ITS2, and 5’ external transcribed spacer, 5’ETS) of 
>30 specimens of Lathyrus pannonicus. The degree of 
variability can not be handled with standard phylogenetic 
approaches to reconstruct evolutionary pathways. 
Therefore, we use phylogenetic networks in combination 
with (novel) distance functions (based on morphological 
and molecular data) to model the radiation and migration of 
Lathyrus pannonicus, originating in Eastern Eurasian 
steppes and exceeding to distinct and endangered relict 
(post-) glacial sites in Central Europe. Patterns of 
morphological and genetical diversification in Lathyrus 
pannonicus can be attributed to an ecological shift from 
xerothermic to even moisture habitats, evidenced by 
accompanying phytosociological studies, and to a wide 
spectrum of potential glacial refuges and (re-) migrations 
between temporarily isolated populations. The complex 
pattern of intraindividual nuclear spacer variability reflects 
both, on-going speciation (in course of the ecological shift) 
and migratory pathways. These processes are partly 
independent from each other and, hence, result in an 
agglomeration of competing phylogenetic signals. Our 
detailed analyses demonstrate the potential of nrDNA 
sequencing for modelling radiation in the legume family at 

the species level as a source of phylogenetic signal 
originating from incongruent evolutionary processes.  

S19-5 
Maintenance of species integrity in sympatric oak 
species and the genetics of species differences 
Curtu A.2, Finkeldey R.1 and Gailing O.1 
1Institute of Forest Genetics, University of Göttingen; 
2Transilvania University of Brasov; ogailin@gwdg.de 

Amongst forest tree species oaks are well known for their 
propensity to intercross. Many oak species grow in mixed 
forests where hybridization is suspected to occur. 
We investigated the evolutionary factors that are 
responsible for the maintenance of species integrity in oaks. 
For that purpose we characterized (1) the genetic structure 
and contemporary geneflow in a mixed oak stand in west-
central Romania where the four white oak species Quercus 
robur L., Q. petraea (Matt.) Liebl., Q. pubescens Willd. 
and Q. frainetto Ten. co-occur naturally, and (2) the genetic 
basis of morphological characters involved in species 
differentiation by means of a QTL (Quantitative Trait 
Locus) analysis in an intraspecific cross of Q. robur. 
Bayesian admixture and paternity analyses in the Romanian 
stand showed that hybrid individuals were more common 
among offspring than among adult trees suggesting that 
selection against hybrids is responsible for effectively 
maintaining species integrity in mixed oak stands. 
The distinction between white oak species is largely based 
on leaf morphological characters. A QTL analysis revealed 
considerable within species variation and polygenic 
inheritance for leaf morphological characters. Despite their 
moderate phenotypic effect in the progeny a considerable 
amount of the parental differences was explained by 
individual QTL. The genetic analysis of potential adaptive 
species differences will show whether genes with major 
effect on the phenotype are involved in species 
differentiation possibly reflecting the effects of directional 
selection.  

S19-6 
Oenothera - a model to study the role of nuclear-plastid 
interaction in speciation 
Greiner S.1, Rauwolf U.1, Golczyk H.2, Herrmann R.1 
and Jörg M.1 
1Botanisches Institut der LMU München, Germany; 
2Institute of Botany, Jagiellonian University, Krakow, 
Poland; stephan.greiner@campus.lmu.de 

Plant genomes are composites of three co-evolving genetic 
compartments that are of endosymbiotic origin. This often 
underestimated compartmental co-evolution contributes 
substantially to speciation processes (Dobhanzsky-Muller-
Model) and becomes apparent after an exchange of 
organelles, for example plastids and nuclei, between related 
species. Such an exchange can cause severe developmental 
disturbances, e. g. hybrid bleaching.  
The genus Oenothera possesses several unique genetic 
features appropriate to address the role of plastid-nuclear 
interactions in microevolution. Furthermore, 
comprehensive information in taxonomy, cytogenetics and 
formal genetics is available. 
We have established and used a relatively broad spectrum 
of genetic, cytogenetic, protoplast, tissue culture, 
transformation as well as molecular biological techniques 
to investigate the cause of genome-plastome 
incompatibility in the subsection (Eu)Oenothera. The work 
includes the complete sequencing of the five basic, 
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genetically discernible plastid chromosomes of the 
subsection, establishment of the first genetic map assigning 
>1,700 molecular markers on the seven linkage groups, the 
construction and application of an EST library as well as 
the findings of first candidate genes involved in 
interspecific plastid-nuclear incompatibility. Remarkably, 
we observed an unusual recombination pattern and related 
cytogenetic features in meiotic prophase (sexual 
reproduction with negligible amount of recombination), 
which uncovers new aspects on the role of homologous 
recombination in speciation processes.  

S19-7 
Phylogeography and population structure of SE Asian 
ant plants of the genus Macaranga, sect. Pruinosae 
(Euphorbiaceae) 
Weising K.1, Guicking D.1, Fiala B.2 and Blattner F.3 
1University of Kassel, Germany; 2University of Würzburg, 
Germany; 3Institute of Plant Genetics and Crop Science, 
Gatersleben, Germany; weising@uni-kassel.de 

The ant-plants of the genus Macaranga (Euphorbiaceae) 
comprise some of the most important pioneer tree species 
in tropical rain forests of SE Asia. About 30 species of 
Macaranga are obligate myrmecophytes, and several 
species are facultatively associated with ants. Despite the 
ecological importance of Macaranga species, to date little 
is known about the factors structuring their genetic 
diversity. Most importantly, the potential influences that 
the ant partners exert on speciation processes of their hosts 
remain obscure. We have initiated a molecular marker-
based study to assess the phylogeography and population 
structure of five Macaranga species of section Pruinosae in 
Borneo. This section allows us to compare population 
genetic parameters and phylogeographic patterns of four 
myrmecophytic species (i.e., M. pearsonii, M. pruinosa, M. 
hosei and M. puberula) with those of the widespread 
Macaranga gigantea, which is the only non-myrmecophyte 
of the section. Nuclear microsatellites revealed a moderate 
to high genetic diversity within populations, but little 
differentiation among populations. The latter however 
increased significantly with geographic distance, when 
populations several hundred kilometres apart were 
compared. In general, a much stronger population 
differentiation was observed at the level of chloroplast 
haplotypes, indicating effective long-distance pollination, 
but restricted seed dispersal. No obvious differences in 
population genetic parameters became apparent between 
myrmecophytes and non-myrmecophytes. 
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S20-1 
Interorganellar communication and the regulation of 
photosynthesis 
Leister D. 
Ludwig-Maximilians-Universität München, Germany; 
leister@lrz.uni-muenchen.de 

Signals originating from chloroplasts and mitochondria 
modulate nuclear gene expression (retrograde signalling). 
Four major signalling pathways are defined on the basis of 
their site of generation: redox state; reactive oxygen 
species; flux through the tetrapyrrole biosynthetic pathway; 
and rate of organelle protein synthesis. In addition, multiple 
interactions of these four pathways with sugar and hormone 
signalling occur. Although the nature of the signalling 
molecules transmitting information through the cytosol to 
the nucleus is still unknown, recently the first putative 
signalling components in the chloroplast have been 
identified, revealing tentative overlaps between the 
different pathways. Here, recent work on interorganellar 
communication and the regulation of photosynthesis will be 
presented, focusing on the role of organellar gene 
expression and thylakoid protein phosphorylation. 

S20-2 
Cytosolic translational control of the light harvesting 
system 
Mussgnug J.1, Wobbe L.1, Elles I.2, Nickelsen J.2 and 
Kruse O.1 
1Universität Bielefeld / AG Algenbiotechnologie, 
Germany; 2Ludwig-Maximilians Universität München / 
Biologie I, Germany; jan.mussgnug@uni-bielefeld.de 

Photosynthetic organisms adjust light energy capture in 
response to changing environmental conditions. This 
regulation is of great importance for the cells in order to 
balance the beneficial photosynthetic reactions required for 
autotrophic growth with adversarial aspects of high 
intensity solar irradiation. A number of ways have been 
described how plants adjust their light harvesting complex 
(LHC) protein systems on different levels. Regulation takes 
place from protein birth (gene transcription and mRNA 
translation) to death (protein stability/degradation). 
Recently we were able to identify the RNA-binding protein 
NAB1 which acts as a translational repressor for LHC 
proteins in the green algal model organism 
Chlamydomonas reinhardtii. This small, cytosolic protein 
binds LHC mRNAs specifically and thereby prevents 
protein translation. Knockout of NAB1 leads to an 
increased level of LHC proteins whereas NAB1 over 
expression decreases LHC protein amount. Recent results 
of studies on NAB1-mRNA interaction as well as results on 
regulation of NAB1 activity will be presented. 

S20-3 
Analysis of the different oligomerization behaviour of 
light-harvesting proteins 
Corbet D. and Schmid V. 
Institut für Allgemeine Botanik, Johannes Gutenberg-
Universität Mainz, Germany; vschmid@uni-mainz.de 

Light-harvesting complexes (LHC) are made up of Lhc 
apoproteins and non-covalently attached pigments. Apart 
from differences in pigment binding and spectral 
properties, the Lhc proteins differ in their selective binding 
to one photosystem (PS) and in their oligomerization 
behaviour. Lhc proteins of PSII (Lhcb) form either 

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 14:00  – 16:00  S20 Hall A 
  Photosynthesis and assimilation (Part I): 

Regulation of light reactions in 
photosynthesis 

 

  Chair:  Christian Wilhelm, Dario Leister  

 14:00 – 14:30 S20-1 Leister D. - Interorganellar communication and the 
regulation of photosynthesis 

 

 14:30 – 14:45 S20-2 Mussgnug J.H. - Cytosolic translational control of 
the light harvesting system 

 

 14:45 – 15:00 S20-3 Schmid V.H.R. - Analysis of the different 
oligomerization behaviour of light-harvesting proteins 

 

 15:00 – 15:15 S20-4 Kirchhoff H. - Molecular crowding and lateral 
protein traffic in photosynthetic membranes 

 

 15:15 – 15:30 S20-5 Schwenkert S. - The Role of Low-Molecular-
Weight Subunits in Biogenesis, Structure and Function of 
Thylakoid Membrane Complexes 

 

 15:30 – 16:00 S20-6 Holzwarth A. - New insights into the molecular 
mechanisms involved in high light photoprotection and 
non-photochemical quenching in higher plants 
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monomers or trimers, and Lhc proteins of PSI (Lhca) 
dimers. Alignment of Lhc proteins of PSI and PSII show a 
considerable conservation of the amino acid sequence in 
the first and third transmembrane helix. To get insight into 
the amino acid region(s) decisive for the particular 
oligomerization behaviour we used domain swapping 
mutants of the N- and C-terminus, the lumenal and stromal 
loop, and the second helix of Lhcb1, Lhcb4, and Lhca4, 
which originally form trimers, monomers, and dimers, 
respectively, for in vitro oligomerization analyses. 
Replacement of single domains demonstrated the 
importance of the loop regions and the second helix for 
Lhca4 dimerization. Lhcb1 trimerization depended on the 
same regions and partly the N-terminus. However, the 
oligomerization behaviour could not be transferred from 
one Lhc protein to another by exchange of the second helix, 
the individual loop regions or the N-terminus. Therefore, to 
confer oligomerization behaviour from one Lhc protein to 
another, several domains of individual Lhc proteins were 
exchanged and the analysis of these mutants is in progress. 
The hitherto obtained results indicate that transfer of the 
oligomerization behaviour from one Lhc protein to another 
requires extensive domain replacements. 

S20-4 
Molecular crowding and lateral protein traffic in 
photosynthetic membranes 
Kirchhoff H.1, Haferkamp S.1, Allen J.2 and Mullineaux 
C.2 
1Institute of Botany, Germany; 2Queen Mary University, 
London; kirchhh@uni-muenster.de 

For the survival in an ever-changing and oxidizing 
environment vascular plants must control the functionality 
of their light harvesting photosynthetic machinery. In the 
course of evolution dynamic molecular adaptation 
mechanisms were invented which are based on a flexible 
response of the protein composition/arrangement in the 
thylakoid membrane of chloroplasts. These mechanisms 
require lateral membrane protein traffic. In this respect a 
key question is how efficient protein migration depends on 
the complex and dynamic supramolecular protein 
architecture in thylakoids, which is crowded by 
photosynthetic proteins. Experimental tools are necessary 
to study diffusion processes in thylakoid membranes and 
correlate them with the structural protein organization to 
understand adaptation mechanisms on the molecular level. 
We introduced Fluorescence Recovery After 
Photobleaching (FRAP) for isolated grana thylakoids from 
spinach to analyze diffusion characteristics of photosystem 
II (PSII) and light harvesting complex II (LHCII). To study 
the influence of molecular crowding on protein diffusion 
FRAP measurements were carried out with isolated grana 
thylakoids with different lipid/protein ratios. This ratio was 
"titrated" by fusion of grana membranes with different 
amounts of liposomes. Interestingly the data indicated the 
coexistence of very mobile and very immobile protein 
pools in grana thylakoids which have a strong dependency 
on the lipid/protein ratio. Implications on regulatory 
adjustments and the biogenesis and turnover of the complex 
thylakoid architecture will be discussed.  

 

 

20-5 
 The Role of Low-Molecular-Weight Subunits in 
Biogenesis, Structure and Function of Thylakoid 
Membrane Complexes 
Schwenkert S.1, Umate P.1, Legen J.1, Herrmann R.1, 
Ohad I.2 and Meurer J.1 
1Botanisches Institut LMU München, Germany; 
2Department of Biological Chemistry, Jerusalem, Israel; 
serena.schwenkert@lrz.uni-muenchen.de 

Generation, maintenance and repair of the thylakoid 
membrane system are highly sophisticated dynamic 
processes. To elucidate the biogenesis as well as the 
structure/function relationship of this system we knocked 
out 19 genes encoding thylakoid membrane proteins using 
a transplastomic approach in tobacco. We paid special 
attention to low-molecular-weight subunits (LMWs) of 
both photosystems and the cytochrome b6f complex since 
their roles in photosynthesis and assembly processes are 
almost unknown at present. Photosynthetic performances, 
dynamic posttranslational processes, like the reversible 
dissociation/association of chlorophyll complexes from the 
photosystems (state transition), the regulation of 
phosphorylation and the turn-over of individual subunits 
were investigated. Interestingly, many of these mutants are 
still viable but distinct lesions could be detected in 
individual mutants. We identified those LMWs, PsbI and 
PetL, which are important for the dimerisation of 
photosystem II and the cytochrome b6f complex, 
respectively. The majority of the mutations differently 
affected light- and redox-dependend phosphorylation of 
photosystem II reaction centre and antenna proteins. LMWs 
were also found to be crucial for the stability and diverse 
functions of the complexes, like light trapping, oxidation of 
plastoquinone, charge recombination, forward and 
backward electron flow. 

 

S20-6 
New insights into the molecular mechanisms involved in 
high light photoprotection and non-photochemical 
quenching in higher plants 
Holzwarth A. 
Max-Planck-Institut für Bioanorganische Chemie, 
Germany; holzwarth@mpi-muelheim.mpg.de 

At low intensities or in the shade plants convert the 
absorbed light energy with better than 95% efficiency into 
charge separated states. At high light intensities, however, 
much more light is absorbed in the antennae than can be 
utilized in photosynthetic electron transport. It is thus vital 
for plants to be able to quickly adapt to varying light 
intensities and to be able to dissipate the excess energy 
efficiently in order to avoid photooxidative damage in the 
photosystems1-3. These dissipative processes, often termed 
as NPQ or qE, are regulated by the pH of the thylakoid 
lumen 4. NPQ is believed to be strictly dependent on the 
PsbS protein of photosystem (PS) II 5 and the action of the 
xanthophyll pigment zeaxanthin (Zx) in the antenna of PS 
II 1,2. The specific roles and locations of psbS and Zx are 
however unknown. We now identified two independent 
quenching sites and quenching mechanisms that depend 
differently on the action of PsbS and Zx.  
 
Reference List: 
1.   Horton,P., Ruban,A.V. & Walters,R.G. Annu. Rev. 
Plant Physiol. Plant Mol. Biol. 47, 655-684 (1996). 
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2.   Niyogi,K.K. Annu. Rev. Plant Physiol. Plant Mol. Biol. 
50, 333-359 (1999). 
3.   Barber,J. & Andersson,B. Trends Biochem. Sci. 17, 61-
66 (1992). 
 4.   Horton,P., Ruban,A.V. & Wentworth,M. Phil. Trans. 
R. Soc. Lond. B 355, 1361-1370 (2000). 
5.   Li,X.-P. et al. Nature 403, 391-395 (2000). 
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S21-1 
Ecology of natural and restored tidal freshwater 
wetlands of the U.S. mid-Atlantic coast 
Baldwin A. 
University of Maryland, United States of America; 
baldwin@umd.edu 

Tidal freshwater wetlands occur along many rivers of the 
U.S. east coast. These wetlands are located upstream of 
saline marshes but are still tidally influenced and include 
marshes and swamps. Vegetation of these systems is 
species-rich and spatially and temporally variable. Efforts 
to restore tidal freshwater wetlands have focused on 
marshes and have been only partially successful. In studies 
of restored tidal freshwater marshes along the Anacostia 
River in Washington, DC, seed banks were found to 
develop rapidly, in large part due to prolific seed dispersal 
via water.  However, species composition of vegetation 
differed considerably from that of natural marshes. Non-
native species such as Lythrum salicaria and dense stands 
of clonal perennials such as Typha spp. and Phragmites 
australis rapidly became established. In some areas, 
grazing by Canada geese (Branta canadensis) and other 
animals damaged plantings and incorrect elevation created 
excessive tidal flooding that inhibited seedling recruitment. 
Additionally, organic soils typical of natural wetlands 
developed slowly, possibly due to high sediment load or 
altered hydrology resulting from the surrounding urban 
watershed.  In summary, the complex vegetation of these 
ecosystems is difficult to recreate in wetland restoration 
projects, particularly in urbanized areas because of 
constraints imposed by the surrounding landscape. 
  

S21-2 
Adaptation of roots and shoots of the common reed to 
high salt concentration 
Ehwald R. and Fritz M. 
Humboldt-Universität, Germany; rudolf.ehwald@rz.hu-
berlin.de 

Common reed plants tolerate salt concentrations up 300 
mM,  e.g. at the coast of the Northern Sea, where leaves are 
protected against salt uptake from spray. At wind-exposed 
sites leaves show salt necroses at much lower salt 
concentrations. On brackish stands the upper leaves did not 
show significant sodium chloride accumulation and the 
osmotic potential of their cell sap was only slightly 
reduced. Roots and adult rhizome tissues adapt to the low 
osmotic potential of the substrate by full osmoregulatory 
NaCl storage. In situ methods for measuring water 
potential, osmotic potential and ion concentrations in the 
ascending xylem sap were developed. Results show, that 
the plants create fresh water environment in the apoplast of 
the upper culm region by ion circulation between xylem 
and phloem. The water potential of the xylem sap in the 
culms can rise to high values (- 1 to -2 bar) during the 
night at a substrate water potential of about -6 bar. Sodium 
chloride was the dominating salt excreted to the xylem of 
adventive roots developed in brackish water (findings from 
Kloster, Hiddensee). Selective accumulation of potassium 
ions in vacuoles of the assimilating leaves is due 
to efficient loading of sodium and chloride ions to 
descending phloem sap at the shoot basis and recirculation 
of potassium ions from lower to upper culm in the 
ascending xylem sap. The machinery of secondary active 
ion transport and ion channels in the conducting culm 
tissues represents an efficient osmotic pumping system for 

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 14:00  – 16:00  S21 Hall E 
  Wetland ecology  

  Chair:  Andrew Baldwin, Kai Jensen  

 14:00 – 14:30 S21-1 Baldwin A. - Ecology of natural and restored tidal 
freshwater wetlands of the U.S. mid-Atlantic coast 

 

 14:30 – 14:45 S21-2 Ehwald R. - Adaptation of roots and shoots of the 
common reed to high salt concentration 

 

 14:45 – 15:00 S21-3 Fritz M. - A cortical pathway of axial water 
transport in fine branch roots of Phragmites australis 

 

 15:00 – 15:15 S21-4 Alvarez M. - Vernal pools in the 9th Region of 
Chile: dispersal mechanisms and species-area 
relationships 

 

 15:15 – 15:30 S21-5  Shaltout K.H. Plant diversity and conservation of 
the Egyptian northern lakes 

 

 15:30 – 15:45 S21-6  Engels J.G. - Competition, facilitation and stress 
along a salinity gradient – a transplant experiment in the 
Elbe Estuary 

 

 15:45 – 16:00 S21-7 Glaeser J. - Extreme event effects on diversity and 
endangered species in flooded grassland of the river Elbe 
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water volume fluxes from the brackish substrate into the 
leaves.   

S21-3 
A cortical pathway of axial water transport in fine 
branch roots of Phragmites australis 
Fritz M. and Ehwald R. 
Humboldt Universität zu Berlin, Germany; 
micha.fritz@gmx.de 

The finest branch roots of the common reed and other 
helophytes do not have an aerenchyma. Their cortical 
intercellular spaces are filled with liquid. An intensive axial 
volume flow away from the cuts of immersed branch roots 
could be observed with the light microscope by convective 
displacement of microparticles. When grown on brackish 
water (140 mM NaCl), osmotically driven exudation was 
observed even at external sodium chloride concentrations 
up to 220 mM. Sodium citrate and polyelectrolytes 
inhibited the exudation process at higher osmotic potential 
(critical value - 1,5 to -2 bar) than sodium chloride (critical 
value ~ -10 bar). However, this does not indicate rapid 
apoplastic diffusion of NaCl into the xylem vessels. The 
main outflow from the cut occurred in cortical intercellular 
gaps. The possible function of the cortical pathway was 
analysed by histological studies. Interestingly, the outer 
epithelia of the cortex are lignified and suberized in a short 
distance from the tip, whereas the endodermis of the branch 
root is lignified at the basis only. The intercellular gaps 
have diameter similar to those of xylem vessels (6 to 8 µm), 
but occur in much higher number. They increase the 
conducting cross sectional area by more that 5 times. It 
may be argued that axial water flow through the cortex of 
fine branch roots is an adaptation to a low relative 
conducting area in the stele. The decreased resistance of 
axial flow obtained by the function of this pathway enables 
efficient root hydraulics even at very low root diameter 
(100 µm and less).   

S21-4 
Vernal pools in the 9th Region of Chile: dispersal 
mechanisms and species-area relationships 
Alvarez M.1, Deil U.1 and Ramírez C.2 
1Albert-Ludwigs-Universität Freiburg, Germany; 
2Universidad Austral, Chile; miguel.alvarez@jupiter.uni-
freiburg.de 

In the temperate climate zone near Temuco, vernal pools 
occur in a micro relief of small depressions over a stagnant 
soil layer, surrounded by grassland. We hypothesized that 
1) most species are adaptated to aquatic dispersal, 2) there 
is a correlation between pool size and species number, and 
3) the pool flora is influenced by the grassland-
matrix.Dispersal mechanisms were studied on the basis of 
diaspore morphologies. Size and depth of 43 depressions 
were measured in 4 localities. Pool and grassland flora 
were compared.Most of the species do not display 
adaptations to a special dispersal type. Zoochory as 
secondary dispersal seem to be possible for some species. 
In other taxa, mechanisms of achorie occur. This strategy 
reduces the risk of unsuccessful dispersal. Species number 
in the depressions is only weakly correlated to pool size 
(Arrhenius model). Other factors, but not pool depth, seem 
to influence pool biodiversity. Pool depth is to small and 
not variable enough to create an inundation gradient. The 
floristic composition of the adjacent grassland influences 
the pool flora (vicinity effect by allochtone species). This 

indicates a vulnerability of the pools from the surrounding 
land use.   

S21-5 
Plant diversity and conservation of the Egyptian 
northern lakes 
Shaltout K.1 and Galal T.2 
1Tanta University, Egypt; 2Helwan University, Egypt; 
kshaltout@yahoo.com 

Five wetland lakes of global importance for migratory birds 
extend along the Egyptian Mediterranean coast. They are 
Mariut (63 km2) on the western coast, Edku(126 km2), 
Burullus (410 km2) and Manzala (1200 km2)on the Deltaic 
coast and Bardawil (650 km2) on the Sinai coast. Lake 
Burullus and parts of Lakes Manzala(i.e. Ashtum Al-
Gamil) and Bardawil (i.e. Zaranik) are managed protected 
areas. Lakes Burullus and Bardawil are declared as Ramsar 
sites for the conservation of migratory birds. All these 
lakes, except Bardawil,receive excessive amounts of 
agricultural and industrial drainage water that is loaded 
with different pollutants; in addition there are problems of 
over-fishing, over-grazing and over-cutting. The aim of the 
present work is to analyze the floristic elements and 
vegetation types of Lakes Mariut and Edku and to compare 
this with the available recent studies on Lakes Burullus, 
Manzala and Bardawil in terms of species composition, 
diversity, abundance and behaviour of the common 
species.  

S21-6 
Competition, facilitation and stress along a salinity 
gradient – a transplant experiment in the Elbe Estuary 
Engels J. and Jensen K. 
Biocenter Klein Flottbek, University of Hamburg, 
Germany; gesine.engels@botanik.uni-hamburg.de 

Plant community composition shifts along the estuarine 
salinity gradient in the Elbe River. Species distribution 
along environmental stress gradients might be determined 
by biotic and abiotic factors. We elucidate the role of biotic 
interactions (competition, facilitation) and abiotic factors in 
forming the horizontal plant zonation along the salinity 
gradient in the Elbe Estuary by a reciprocal transplant 
experiment. The role of biotic interactions is determined by 
treatments with and without natural neighbor vegetation. 
Spartina anglica from salt marshes was exchanged with 
Bolboschoenus maritimus from freshwater sites in the low 
marsh, and the salt marsh species Puccinellia maritima was 
replaced by Phragmites australis from freshwater sites in 
the mid marsh.  
2 fresh and 2 salt marshes were selected for study. In each 
marsh 20 transplant sods containing intact shoots and 
rhizomes were cut out per elevation in April 2007, half of 
which were transferred to the converse salinity and 
assigned randomly to the two study sites. The other half 
was used as transplantation control. In no-neighbor 
treatments aboveground biomass was cut in a range of 9 
sqm around the transplant sod regularly during the summer. 
Every 4 weeks sods were checked for survival and growth. 
We hypothesize salt marsh species to grow well in 
freshwater sites without neighbor vegetation but to perform 
worse with neighbor vegetation present. In contrast 
freshwater species transplanted to salt marshes are 
supposed to wither or die regardless of neighbor treatment 
due to high salinity.  
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S21-7 
Extreme event effects on diversity and endangered 
species in flooded grassland of the river Elbe 
Glaeser J. 
1 UFZ, Helmholtz Centre for Environmental Research – 
UFZ, Germany; judith.glaeser@ufz.de 

The composition of vegetation in meadows is normally 
affected by use and additionally in floodplain areas by the 
water regime. Generally, the different types of floodplain 
grassland vegetation are very good investigated. However, 
the effect on abnormal disturbance such as the extreme 
flood event in the vegetation season in 2002 is poorly 
unknown.In 1998/99, of the river Elbe a meadow with 
shorter and longer flooded areas and oxbow channels was 
investigated. Starting from this investigation the 
consequences of the extreme flood event for the vegetation 
were studied on the same plots like 1998/99 from 2003 to 
2006. The aim of the study is to investigate: Do extreme 
flood events affect the occurrence of endangered species, 
the total number of species as well as the composition of 
vegetation?In 1998 and 1999, the number of endangered 
species, the total number of species and the composition of 
vegetation was very similar. In contrast, 2003 was 
characterised by a low number of endangered species and a 
low total number of species. The endangered species 
reached the state before the extreme event in 2004 whereas 
for the total number of species was it true in 2005. The 
composition of vegetation changed dramatically between 
pre- and post-inundation. 1998 and 1999, the β-diversity 
according Jaccard was 88%, whereas the comparison 
between 1998 and 2003, 2004, 2005 and 2006 shows 
values of about 50%. Our result confirms that extreme 
events have a great influence on the composition of 
vegetation in meadows and the regeneration of the 
vegetation need a long time.  
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S22-1 
Molecular dissection of infection structure function of 
the maize pathogen Colletotrichum graminicola 
Horbach R.1, Graf A.1, Aguirre J.2, Thines E.3, Krijger 
J.1, Wirsel S.1 and Deising H.1 
1Martin-Luther-Universität Halle Wittenberg, D; 2Instituto 
de Fisiología Celular-Universidad Nacional Autónoma de 
México; 3Universität Kaiserslautern, Fachbereich Biologie, 
Abtlg. Biotechnologie, D; holger.deising@landw.uni-
halle.de 

Colletotrichum graminicola is the causal agent of leaf 
anthracnose. Differentiation of a specialized infection cell 
called appressorium allows breaching the host's cuticle and 
epidermal cell wall. In planta, infection vesicles and 
primary hyphae grow without distortion of the host cell 
(biotrophic development).  Subsequently formed secondary 
hyphae are highly destructive (necrotrophic development). 
The lifestyle involving sequential biotrophic and 
necrotrophic phases is called hemibiotrophic. C. 
graminicola is fully accessible to standard techniques used 
in molecular biology, and a combination of forward and 
reverse genetics was used to study genes required for the 
infection process. As appressoria of melanized fungi, 
including Colletotrichum species, generate enormous turgor 
pressure to penetrate the host cell, cell wall rigidity is 
essential. By targeted mutagenesis we functionally 
characterized genes involved in melanization and cell wall 
biogenesis. We have cloned and inactivated three chitin 
synthase (CHS) genes. While class I and III genes are 
dispensable for both, vegetative and pathogenic 
development, a class V gene encoding a CHS with a 
myosin-like motor domainis required for hyphal rigidity 
and infection structure function. Genes encoding secreted 

proteins are thought to be required for the establishment of 
a compatible parasitic fungus-plant interaction. We have 
used a yeast-based screen to identify genes of C. 
graminicola encoding secreted proteins. Several of these 
genes encode proteins with homologs in other fungi, the 
function of which is hitherto unknown.  

S22-2 
Fusarium diseases of cereals: fungal virulence and plant 
defence 
Maier F. and Schaefer W. 
University of Hamburg, Germany; fjmaier@botanik.uni-
hamburg.de 

Fusarium head blight (FHB) epidemics cause heavy 
economic losses due to yield decreases and mycotoxin 
contents. Involvement of the trichothecenes in 
aggressiveness was investigated by disruption of the initial 
enzyme of the trichothecene pathway in three field isolates, 
differing in chemotype. Tests for aggressiveness were 
performed on wheat, barley, and maize. In wheat, the tri5 
disruption mutants were unable to colonize the heads 
beyond the point of inoculation. In barley, the trichothecene 
deficient mutants showed no significant difference 
compared to the wild-types, all were fully aggressive. In 
maize, DON seem to be no aggressivness factor, whereas 
NIV is an additional one. Thus, trichothecenes influence 
aggressiveness of F. graminearum in a highly complex 
manner, which is strongly host as well as moderately 
chemotype specific. Using a green fluorescence protein 
marked Fusarium wild type strain of DON chemotype and 
its knockout mutant preventing mycotoxin synthesis, we 
investigated the infection pattern in wheat and barley. In 
wheat, the rachis is utilized by the wild type as avenue to 
colonize adjacent spikelets. In the absence of the 
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trichothecenes, the fungus is blocked by the development 
of heavy cell wall thickenings in the rachis node. This 
reaction seems to be inhibited by the trichothecenes. Barley 
inhibits F. graminearum wild-type infection at the basal end 
of the rachilla. Further colonization occurs mainly from the 
outside. In contrast to wheat, trichothecenes have no effect 
on infection of F. graminearum to barley.  

S22-3 
Sedentary plant nematodes, pathogens that trigger 
organ neogenesis in roots 
Grundler F., Hofmann J., Wieczorek K., Griesser M., 
Szakasits D. and Bohlmann H. 
Institut für Pflanzenschutz, Universität für Bodenkultur, 
Austria; grundler@boku.ac.at 

Sedentary plant nematodes induce specific feeding 
structures in the roots of their hosts. Using the cyst 
nematode Heterodera schachtii and Arabidopsis thaliana 
as a model system plant responses to the nematodes can be 
dissected at the molecular, physiological and cellular level. 
The new organ is induced in a few cells that are 
symplasmically isolated. Within short time cell 
differentiation and physiology are altered for the new 
function of the cells. Expansins and 1,4 ß glucanases are 
activated in a highly specific pattern to induce 
modifications of the cell wall: the wall is locally dissolved, 
its outer border is strengthened and at the sites of local 
short distance transport protuberances are formed. Young 
syncytia are supplied with sugars via transport proteins. At 
later stages plasmodesmata connect the new organ to the 
phloem and supports further accumulation of assimilates. 
This results in a high turgor pressure, the formation of 
starch and the expression of e.g. seed-specific and pollen-
specific genes. In this way, the roots form an organ that is 
specifically adapted to meet the nematodes´ demands, 
while the nematodes are on the other hand entirely 
dependent on the function of feeding cells. The specific 
analysis of the syncytial transcriptome and metabolome 
will further contribute to eludicate the specific regulation 
and function of syncytial feeding cells.  

 S22-4 
Mechanisms that Control Agrobacteria-induced Crown 
Gall Development 
Efetova M., Hedrich R. and Deeken R. 
Julius-von-Sachs-Institute, Botany I, University of 
Wuerzburg, Germany; deeken@botanik.uni-wuerzburg.de 

Agrobacterium tumefaciens-induced crown gall 
development is characterized by three processes: (i) 
Agrobacteria have to come into close contact with the plant 
cell, (ii) the bacterial T-DNA has to be transferred into the 
cell and integrated into the plant genome and (iii) the T-
DNA encoded oncogenes have to be activated to initiate 
tumourous growth. The aim of our studies was to dissect, if 
and how plants establish pathogen defence mechanisms at 
any of these sequential events and which mechanisms 
support tumour growth. Therefore we analyzed 
Agrobacterium-induced tumour development of the model 
plant Arabidopsis thaliana at three different stages: before 
(3 hours post infection), after T-DNA-integration (6 days 
post infection) and the fully developed tumour (35 days 
post infection). Microarray data of the transcriptome were 
compared with profiles of metabolites and signalling 
molecules determined by GC, HPLC or Nano-LC-MS/MS. 
In these experiments two different Agrobacterium-strains, 
an oncogenic with T-DNA and a T-DNA-deleted non-

oncogenic, were used. In addition Arabidopsis mutants 
with altered defence or abiotic stress responses were 
applied to prove their impact on tumour development. Our 
data indicate that at early time points of infection, pathogen 
defence reactions correlate with the T-DNA integration 
event. After T-DNA integration the pathogen defence 
reactions seem to prevent cell proliferation and tumour 
development no longer. On the meeting we will present a 
working model of the plant responses to Agrobacteria that 
allow controlled tumour development. 

S22-5 
Rhizobacterial volatiles affect the growth of plants 
Kai M. and Piechulla B. 
University of Rostock, Germany; marcokai@hotmail.de 

The rhizosphere is a densely populated area in which plant 
roots have to interact with microorganisms, nematodes, 
fungi, roots of neighboring plants etc.  The organisms of 
this nutrient rich habitat compete for space, water, minerals 
and carbon compounds. A continuous inter- and 
intraorganismic communication occurs in this biologically 
active soil zone. Volatiles (VOCs) are small molecules with 
a molecular mass less than 300, low polarity, and a high 
vapor pressure; together, these features facilitate volatility. 
VOCs occur in the biosphere over a range of concentrations 
and are ideal infochemicals because they are capable of 
acting over a wide spatial range, extending from proximate 
interactions due to aqueous diffusion to greater distances 
via ‚atmospheric’ diffusion.  Plant roots for example emit 
VOCs to defend herbivores by attracting nematodes via 
caryophyllene (sesquiterpene). Soil bacteria also synthesize 
and emit volatiles. These compounds can interfere with the 
growth and survival of organisms of this community, e.g. 
rhizosphere isolates inhibited mycelial growth of many 
fungi including phytopathogenic fungi such as Rhizoctonia 
solani and Sclerotinia sclerotiorum. We are presently 
investigating the effects of these rhizobacterial VOCs on 
the growth of plants, for example the model plants 
Arabidopsis thaliana and Physcomitrella patens as well as 
others. The bacterial VOCs provide a new and important 
source of bioactive compounds.  

S22-6 
Regulation of (1,3)-β-glucan synthesis in Arabidopsis 
thaliana in response to biotic stress 
Voigt C. and Somerville S. 
Carnegie Institution, Dept. Plant Biology, Stanford, USA; 
cvoigt@stanford.edu 

The deposition of the linear (1,3)-β-glucan callose is 
involved in several fundamental processes of the plant 
development. Particular attention has been focused on 
formation of callosic papillae (cell wall thickenings of 
plants) in response to microbial attack. However, the 
precise function of callose in retarding invasion by 
pathogens has not been demonstrated unequivocally. Here, 
we present the first results aimed at elucidating 
mechanisms of induction of callose synthesis during 
Golovinomyces (formerly Erysiphe) cichoracearum 
infection of Arabidopsis thaliana and after chitin treatment. 
Since a GTPase was suggested as a regulatory subunit of 
callose synthase for A. thaliana at the cell plate, we 
examined the regulation of callose synthase activity by 
GTPases in response to biotic stress. Our results allow a 
comprehensive view on callose regulation, considering 
gene expression, callose synthase activity as well as callose 
quantification and localization.  
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S22-7 
A role for a flavin-containing monooxygenase in 
pathogen defence in plants 
Schlaich N. and Koch M. 
RWTH Aachen, Germany; Schlaich@bio3.rwth-aachen.de 

Using activation tagging we identified an Arabidopsis 
mutant (FMO1-3D) that showed virtually no symptoms 
after inoculation with virulent Pseudomonas syringae pv. 
tomato DC3000 bacteria. The dominant, gain-of-function 
phenotype of the FMO1-3D mutant is due to 
overexpression of a class 3 flavin-containing 
monooxygenase (FMO). The increased basal resistance 
observed in the FMO1-3D mutant was also effective 
against the taxonomically unrelated downy mildew-causing 
pathogen Hyaloperonospora parasitica. Transcripts of the 
FMO1 gene accumulated within 6 h after inoculation of 
wild-type Col-0 plants with avirulent Pst+avrRpt2 cells. 
Moreover, a T-DNA insertion in the FMO1 gene resulted in 
enhanced susceptibility to virulent Pseudomonas strains 
and Hyaloperonospora parasitica isolates, suggesting that 
expression of the FMO1 gene is a novel component of the 
plant’s resistance repertoire. 
In order to understand the biochemical function of FMO1, 
we currently characterize the metabolite profile of wild-
type, 35S::FMO1 and fmo1 plants. In conclusion, data on 
the FMO1 and the other functionally characterized FMO 
genes in Arabidopsis indicate that FMOs in plants have 
very different physiological roles from the FMOs in 
animals which detoxify xenobiotica.  
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S23-1 
The use of sulfur in Fe-S cofactors required for sulfur 
and nitrogen assimilation 
Balk J. 
University of Cambridge, United Kingdom; 
jb511@cam.ac.uk 

Iron-sulfur (Fe-S) clusters are ancient but versatile 
cofactors mediating electron transfer, catalysis and oxygen 
sensing. Fe-S cofactors are essential for APR, sulfite 
reductase (SiR) and nitrite reductase (NiR), and therefore 
play an important role in sulfur and nitrogen assimilation. 
The sulfur in Fe-S clusters is derived from cysteine by a 
cysteine desulfurase enzyme. In Arabidopsis, the 
mitochondria and plastids cysteine desulfurases are related 
but belong to different groups, reflecting the different 
endosymbiotic origins of the organelles they reside in. 
Pilon and coworkers showed that NFS2/CpNifS is required 
for Fe-S protein assembly in the plastids (Van Hoewyk et 
al., 2007. Proc Natl Acad Sci USA 104:5686-91) and may 
be directly required for Fe-S cluster assembly on APR, SiR 
and NiR. We are investigating the role of the mitochondrial 
NFS1, and the role of mitochondria in general, in cellular 
Fe-S protein biogenesis. Knock-out mutants of NFS1 were 
non-viable, whereas anti-sense lines displayed chlorotic 
leaf sectors and increased branching. The latter phenotype 
is thought to be linked to decreased aldehyde oxidase 
activities, which are involved in plant hormone 
biosynthesis (Guedes Frazzon et al., Plant Mol Biol, in 
press). We are also investigating mutants in the 
mitochondrial ATM3 transporter, which is thought to 
function down-stream of NFS1. Interestingly, element 
analysis of the atm3 (sta1) mutant plants showed a strongly 
decreased sulfur content in the shoots. Possible links 

between mitochondrial Fe-S cluster assembly and S 
assimilation will be discussed. 

S23-2 
Sulfite reductase: a central enzyme in the assimilatory 
sulfate reduction pathway 
Khan M., Meyer A., Wirtz M. and Hell R. 
Heidelberg Institute of Plant Sciences, INF 360, D-69120, 
Heidelberg; skhan@hip.uni-heidelberg.de 

Sulfur metabolism in plants includes uptake of the 
macronutrient sulfate from the soil, reduction of sulfate to 
sulfide and assimilation into organic compounds. Sulfite 
reductase (SIR) catalyzes the central reduction step in the 
assimilatory sulfate reduction pathway, i.e. the transfer of 
six electrons from ferredoxin to sulfite to form sulfide. Free 
sulfide is then fixed into cysteine, the first stable organic 
sulfur compound in the cell. Being a single copy gene in 
Arabidopsis, SIR is potentially a good candidate to 
manipulate the entire assimilatory sulfate reduction in order 
to investigate flux through the entire pathway. An 
Arabidopsis T-DNA insertion line (sir1-1) with an insertion 
within the 5’UTR was isolated in order to address the exact 
role of SIR in vivo. Detailed characterization of sir1-1 
revealed that homozygous sir1-1 plants are viable, but 
show a severe phenotype of growth retardation when kept 
on soil. Homozygous sir1-1 plants flower and set viable 
seeds, albeit later than wild-type plants grown under the 
same conditions. Evaluation of SIR transcript levels 
revealed that in homozygous mutants the mRNA was 
down-regulated to about 50% of wild-type level. 
Consequently, the amount of SIR protein and the SIR 
activity were reduced in the same manner. The sir1-1 
mutant showed significant differences in most S-
metabolites. All results indicate that a reduction in SIR 
generates a severe bottleneck in the sulfur assimilation 
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pathway and hint at a central role of SIR for overall control 
of flux through the pathway.  

S23-3 
Sulfite oxidase and its importance for the plant 
Hänsch R., Lang C. and Mendel R. 
Technical University Braunschweig, Dept. of Plant 
Biology, Germany; r.haensch@tu-bs.de 

For a long time, occurrence and nature of sulfite oxidase 
activity in higher plants were controversially discussed. 
During primary sulfate assimilation in the chloroplast, 
sulfate is reduced via sulfite to organic sulfide which is 
essential for cysteine biosynthesis. However, it has also 
been reported that sulfite can be oxidized back to sulfate, 
e.g. when plants were subjected to SO2 gas. Recently, work 
from our laboratory has identified the sulfite oxidase as the 
fourth member of molybdenum-enzymes in plants, which 
seems to be the most important way to detoxify excess of 
sulfite. Recombinant protein could be purified from E. coli, 
crystallized and investigated biochemically. The enzyme is 
localized in peroxisomes where H2O2 - the second end 
product in addition to sulfate - can be easily eliminated by 
catalase. Sulfite oxidase occurs in a wide range of plant 
species and is expressed in all plant organs tested. 
Fumigation with SO2 gas induces the expression of the 
enzyme as demonstrated by promoter-reporter gene fusion, 
by immuno-blot analysis of sulfite oxidase protein and by 
induction of enzyme activity. T-DNA tagged A. thaliana 
plants lacking the enzyme showed a decrease in vitality 
during SO2-fumigation and a change in their S-metabolites. 
On the contrary, overexpression of SO helped the plant to 
survive SO2 concentrations that were detrimental for non-
transformed wildtype plants, as was shown with poplar 
plants which are known to be particularly sensitive to SO2.  

S23-4 
Transcription factors relevant to auxin signalling 
coordinate broad-spectrum metabolic shifts including 
sulfur metabolism 
Hesse H.1, Bettina F.1, Isabell W.3, Maria Inés Z.1, 
Bernd M.2 and Rainer H.1 
1MPI für Molekulare Pflanzenphysiologie, Germany; 
2Universität Potsdam, Germany; 3University of Cologne, 
Germany; hesse@mpimp-golm.mpg.de 

A systems approach was used to follow the response 
behaviour of Arabidopsis thaliana plants under sulfur 
limitation. The connectivity of genes, metabolites, and 
genes to metabolites led to causal relationships linking the 
stressor (low sulfate) with physiological endpoints. We 
used the resulting scale-free network to identify potential 
transcriptional regulators of sulfur metabolism. Three 
transcription factors relevant to auxin metabolism, IAA13, 
IAA28, and ARF-2 (ARF1-Binding Protein) were 
identified. Transgenic plants over-expressing these 
transcription factors, and a knock-down mutant for IAA28 
were investigated. IAA28 over-expressing and knock-down 
lines showed no major morphological changes, but IAA13 
and ARF1-BP over-expressing plants grew more slowly. 
We monitored steady-state metabolite levels and pathway-
relevant gene expression under normal and sulfate depleted 
conditions; each line showed changes relative to nutrient 
status. For all lines changes in transcript and metabolite 
levels were observed, yet none of these changes could 
exclusively be linked to sulfur stress. Up or down 
regulation of the transcription factors caused metabolic 
changes which in turn affected sulfur metabolism. Auxin 

relevant transcription factors are thus part of a complex 
response pattern to nutrient starvation, serving, not as direct 
effectors of the sulfate assimilation pathway, but rather as 
coordinators of the metabolic shifts driving sulfur 
homeostasis. This study provides the first evidence ever 
presented that correlates auxin-related transcriptional 
regulators and primary plant metabolism. 

S23-5 
Control of root growth by glutathione 
Koprivova A., Durenkamp M. and Kopriva S. 
John Innes Centre, Norwich, United Kingdom; 
anna.koprivova@bbsrc.ac.uk 

The low molecular weight thiol glutathione (GSH) plays an 
important role in response to various biotic and abiotic 
stresses and as a storage and transport form of reduced 
sulfur. In addition, a mutant in GSH biosynthetic enzyme, 
γ-glutamylcysteine synthetase has been identified as root 
meristemless mutant (rml1). Indeed, reduction of GSH 
content by buthionine sulfoximine (BSO), an inhibitor of γ-
glutamylcysteine synthetase, results in significant reduction 
of root growth. Surprisingly, however, similar reduction in 
root growth is observed as a result of addition of GSH. To 
identify processes involved in regulation of root growth by 
GSH we performed a genetic screen of EMS mutagenised 
population and identified mutants with roots insensitive to 
BSO or GSH. To complement characterisation of the 
mutants we utilised natural variation in response to BSO 
between Arabidopsis Col and Ler ecotypes to perform a 
QTL analysis. The study thus demonstrates a tight link 
between plant nutrition and root development.  

S23- 6 
Nitrilases recycle nitrogen in primary and secondary 
metabolism 
Piotrowski M. 
Ruhr-Universität Bochum, Germany; 
Markus.Piotrowski@ruhr-uni-bochum.de 

Nitrilases are enzymes which catalyze the hydrolysis of 
organic nitriles into carboxylic acids with the concomitant 
release of ammonia. Nitrilases of the nitrilase 4 (NIT4) 
family are ubiquitously distributed within the plant 
kingdom. They display high substrate specificity for ß-
cyanoalanine, an intermediate product of the higher plants 
cyanide detoxification pathway. Cyanide is a stoichiometric 
by-product in the biosynthesis of the plant hormone 
ethylene. Thus NIT4 recycles the nitrogen of the toxic 
compound cyanide into the physiological useful forms 
ammonia or asparagine. At least two times in the 
phylogeny of plants new nitrilase isoforms evolved which 
display different substrate specificities: The nitrilase 1 
(NIT1) family within the Brassicaceae and a new NIT4 
isoform in the Poaceae species Sorghum bicolor and 
Saccharum officinarum. Plants in the family Brassicaceae 
contain secondary compounds called glucosinolates which 
can be catabolized to nitriles which in turn are substrates 
for the NIT1 homologs in these plants. Sorghum bicolor 
contains the cyanogenic glucoside dhurrin. Again, a 
breakdown product of dhurrin can serve as a substrate for 
the new sorghum NIT4 enzyme. Thus nitrilases were at 
least two times independently recruited into catabolic 
pathways of secondary compounds where they can 
effectively recycle the nitrogen of these compounds into 
ammonia.  
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S23- 7 
Regulation of seasonal nitrogen cycling in poplar 
(Populus tremula x alba) 
Wildhagen H., Steinki-Schwarz C., Kornberger W., 
Ehlting B. and Rennenberg H. 
Instiute for Forest Botany and Tree Physiology, Chair of 
Tree Physiology, University of Freiburg, Germany; 
henning.wildhagen@ctp.uni-freiburg.de 

In their natural environment, trees have to cope with a 
restricted availibility of nitrogen. An efficient use of 
nitrogen is achieved by a process named seasonal N 
cycling. This process is characterized by an autumnal 
degradation of functional proteins, transport of produced 
amino acids into parenchyma cells of bark and wood and 
subsequent synthesis of vegetative storage proteins (VSP) 
in these perennating tissues. In spring, VSPs are 
decomposed into amino acids which are then translocated 
into flushing buds and leaves, where they serve for protein 
synthesis. So far, it is not fully understood how this 
turnover is regulated. In order to unravel the influence of 
temperature and daylength, we will carry out climate 
chamber experiments with poplars. Seasonal changes of 
temperature and daylength, solely and in combination, are 
simulated. The trees subjected to changing daylength and 
constant temperature have been harvested and are under 
investigation. Decreasing daylength reduced the total 
amino acid content in phloem exudates and xylem sap 
significantly. In xylem sap, the percentage of Gln and Asn 
decreased significantly, while Asp, Glu and Arg were 
enriched. In phloem exudates the time course of Gln-
percentage was similar to the one in xylem sap, while other 
important amino acids showed a more complex time 
response. In future work, gene expression analyses will be 
performed via qRT-PCR for genes encoding VSPs, 
proteases, amino acid transporters and enzymes of Gln-, 
Asp- and Asn- metabolism. The synthesis and degradation 
of VSPs will be analyzed by immunoassays.  
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S24-1 
ROXYs: a novel function for glutaredoxins in flower 
development 
Zachgo S. 
Max-Planck-Insitute fro Plant Breeding Research, 
Germany; szachgo@mpiz-koeln.mpg.de 

Glutaredoxins (GRXs) are a group of small ubiquitous 
proteins that have been extensively investigated in E.coli, 
yeasts and mammals. They are involved in a large variety 
of cellular processes and exert a crucial function in the 
response to oxidative stress. GRXs can reduce disulfides by 
way of conserved cysteines, located in conserved active site 
motifs.  
Information about their function in plants is scarce. We 
have isolated and characterized the first plant GRX mutant, 
roxy1, showing a surprising flower phenotype with 
disturbed petal development. Genetic studies indicate that 
ROXY1 participates together with other floral regulators in 
restricting the expression of the class C MADS-box gene 
AGAMOUS to the reproductive organs. Recent analysis of 
another GRX, ROXY2, will be presented, supporting a 
function for glutaredoxins in the control of male 
gametogenesis. 
Based on the amino acid composition of the active motifs, 
the plant GRX family comprises three different subclasses: 
the classical CPYC and CGFS GRXs are present 
throughout prokaryotic and eukaryotic organisms. ROXYs 
belong to the CC type subclass, members of which have 
thus far only been identified from land plants. Comparison 
of the GRX subfamily compositions in different 
evolutionary informative plant species and approaches to 
isolate their target proteins will be presented.  

S24-2 
Regulating cell fate in plant meristems 
Simon R. 
Heinrich-Heine University Düsseldorf, Germany; 
ruediger.simon@uni-duesseldorf.de 

The shoot meristems of higher plants are responsible for 
generating most of the aboveground plant structures. 
Meristems are niches that allow the survival of 
undifferentiated stem cells. These produce daughter cells 
that may form lateral organs or give rise to stem tissue. 
How cells behave appears to be influenced by their 
neighbours. For example, small groups of cells were found 
to divide coordinately within a short time window, and this 
coordinated behaviour was observed not only among cells 
within the same cell layer, but also between cells in 
adjacent layers. Thus, cells communicate with each other, 
and gene regulatory networks have been identified and 
partially analysed that control these interactions. I will 
discuss the gene circuitry that controls stem cell fate, and 
the delineation of peripheral cells that initiate organ 
primordia. 

S24-3 
Feedback control of leaf polarity by a family of small 
leucine zipper proteins 
Wenkel S., Emery J. and Barton K. 
Carnegie Institution of Washington, Dept. Plant Biology, 
United States of A; wenkel@stanford.edu 

The plant specific class III homeodomain-leucine zipper 
(HD-ZIPIII) transcription factor proteins are master 
regulators for polar leaf development. We report the 
identification of a novel family of plant proteins, the 
LITTLE ZIPPER (ZPR) proteins, and their role in 
establishing a negative feedback loop controlling leaf 
development. HD-ZIPIII proteins cause transcriptional 
activation of the ZPR genes. The analysis of gain-of-
function transgenic plants revealed that ZPR proteins 

Date Start/End Time Lecture Session Room 
     
Tuesday - 4 14:00  – 16:00  S24 Hall B 
  Developmental Biology (Part I)  

  Chair:  Jan Lohmann, Stefanie Sprunck  

 14:00 – 14:30 S24-1 Zachgo S. - ROXYs: a novel function for 
glutaredoxins in flower development 

 

 14:30 – 15:00 S24-2 Simon R. - Regulating cell fate in plant meristems  
 15:00 – 15:15 S24-3  Wenkel S. - Feedback control of leaf polarity by a 

family of small leucine zipper proteins 
 

 15:15 – 15:30 S24-4  Melzer R. - Protein-DNA interactions of MADS-
domain transcription factors: the floral quartet model 
revisited 

 

 15:30 – 15:45 S24-5  Frank W. - Specific epigenetic control of 
microRNA target genes to compensate for RNAi 
dysfunctions in a Physcomitrella patens DICER-LIKE 
mutant 
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specify abaxial development in contrast to HD ZIPIII 
proteins specifying adaxialization. The ZPR proteins which 
consist primarily of a short stretch of leucine zipper 
physically interact with HD-ZIPIII proteins and, when co-
expressed, inhibit HD-ZIPIII function in planta.  

S24-4 
Protein-DNA interactions of MADS-domain 
transcription factors: the floral quartet model revisited 
Melzer R. and Theißen G. 
Friedrich-Schiller-University Jena, Germany; 
rainer.melzer@uni-jena.de 

MADS-domain transcription factors are among the most 
important regulators of plant development. Especially well 
studied is their role in flower development, where they act 
as homeotic selector proteins determining the identity of 
the different floral organs. The molecular basis of this 
function is explained by the floral quartet model, according 
to which combinatorial formation of higher order 
complexes (“floral quartets”) between four classes of 
MADS-domain transcription factors is responsible for 
floral organ specification. However, although this model is 
widely accepted by the scientific community, there is yet 
no strong experimental support for it. Especially the DNA 
binding characteristics of floral homeotic proteins are 
poorly understood. Here we present preliminary results 
exploring the biochemistry of protein-DNA interactions of  
floral homeotic proteins and to which extent they fit to the 
predictions made by the floral quartet model.    

S24-5 
Specific epigenetic control of microRNA target genes to 
compensate for RNAi dysfunctions in a Physcomitrella 
patens DICER-LIKE mutant 
Frank W., Khraiwesh B., Seumel G., Baar K. and Ralf 
R. 
Plant Biotechnology, Faculty of Biology, University of 
Freiburg; wolfgang.frank@biologie.uni-freiburg.de 

Developmental programs in animals and plants are 
controlled by RNA interference (RNAi) via small non-
coding RNAs regulating mRNA stability and translation, 
and chromatin modifications. MicroRNAs (miRNAs) are a 
specific class of small RNAs which are generated by Dicer 
proteins that down-regulate the expression of target genes 
by base-pairing to their cognate mRNAs in the RNA-
induced silencing complex. Targeted knockout of a 
DICER-LIKE gene (PpDCL1) in Physcomitrella patens led 
to severe aberrations throughout all stages of development. 
In the PpDCL1 knockout lines, miRNA biogenesis is not 
affected, but the miRNA-directed cleavage of miRNA 
target mRNAs is abolished. However, the mRNA levels of 
miRNA target genes encoding different transcription 
factors were reduced in the PpDCL1 mutants suggesting a 
specific feedback control to compensate for RNAi 
dsyfunctions. CpG islands present in promoters and 
intragenic regions of the miRNA target genes were 
hypermethylated in the PpDCL1 mutants indicating a 
specific epigenetic control of miRNA target genes at the 
transcriptional level. Expression profiling using a 
Physcomitrella transcription factor microarray revealed a 
large number of deregulated genes in the PpDCL1 mutants. 
Based on our data a model is proposed for the dynamic and 
gene specific control of transcription factors upon 
dysfunctions of the RNAi machinery consisting of PpDCL1 
activity, effective cleavage of target mRNAs and 
miRNA:mRNA duplexes. 

This work was supported by the Landesstiftung Baden-
Wuerttemberg and by BMBF (Freiburg Initiative for 
Systems Biology). 
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S25-1 
Manganese and the up-Hill struggle to get rid of it 
Peiter E.1, Montanini B.2, Gobert A.1 and Pedas P.3 
1University of York, United Kingdom; 2Nancy-Université, 
France; 3University of Copenhagen, Denmark; 
ep5@york.ac.uk 

As an integral part of the water-splitting enzyme in 
photosystem II and a cofactor for many enzymes, 
manganese (Mn) is essential for life. However, Mn toxicity 
can be a major problem for plant growth, especially on 
acidic soils. This requires mechanisms of cellular Mn 
homeostasis. Established mechanisms that counter metal 
toxicity in plants involve chelation and cytoplasmic export 
of the metal across the plasma or vacuolar membranes – 
respectively out of the cell or sequestered into a large 
organelle. Here we report that a member of the CDF 
family, AtMTP11, is essential for tolerance of plants to 
elevated levels of Mn. Arabidopsis mtp11 mutants were 
Mn-hypersensitive, whereas plants overexpressing 
AtMTP11 were hypertolerant. The function of AtMTP11 as 
Mn transporter was demonstrated by complementation of 
Mn-hypersensitive yeast mutants and direct transport 
assays. In yeast and plants, expression of AtMTP11 resulted 
in decreased Mn concentrations, indicating that AtMTP11 
confers Mn tolerance by extrusion of the metal. However, 
EYFP fusions and membrane fractionation showed that 
AtMTP11 does not localize to the plasma membrane, but in 
a Golgi-like, Brefeldin A-sensitive manner. Two 
orthologous genes cloned from poplar complemented an 
Arabidopsis mtp11 mutant and their EYFP-fusion products 
localised identically to AtMTP11. We propose that MTP11 
mediates Mn tolerance through a novel and conserved 
mechanism involving accumulation of the metal in the 
secretory pathway, followed by vesicular trafficking and 
exocytosis. 
Peiter E et al. (2007), Proc. Natl. Acad. Sci. USA in press 
  

S25-2 
Channel-mediated K+ uptake at low K+ through 
Arabidopsis AKT1 requires its modulatory AtKC1 
subunit 
Hedrich R., Geiger D. and Becker D. 
Julius-von-Sachs-Institut für Biowissenschaften, 
Universität Würzburg, Lehrstuhl Botanik I, Germany; 
hedrich@botanik.uni-wuerzburg.de 

Throughout its entire life cycle plant growth and 
development is driven by osmotic processes. Potassium 
ions represent the main osmotically active solute in plants 
cells. The acquisition of this inorganic osmolyte from the 
soil by the root K+ uptake system is as a biphasic process. 
High affinity potassium transport through transporters adds 
to ion channel mediated, low affinity transport exhibiting 
Km values in the micromolar and millimolar range, 
respectively. Two K+ channel α-subunits, AKT1 and 
AtKC1 resemble an important potassium uptake module 
expressed in Arabidopsis roots (Reintanz et al., 2002, 
pnas). Recently AKT1 activation during K+ starvation was 
shown to require the calcium-sensing proteins CBL1/9 and 
their interacting kinase CIPK23. Here we report on 
functional characterisation of channel mediated, high 
affinity potassium uptake formed by the AKT1/AtKC1 
module on one side and CBL1/CIPK23 on the other 
(Hedrich and Kudla 2006, Cell). Based on 
electrophysiological recordings we show that upon 
activation by the CBL/CIPK complex homomeric AKT1 
channels exhibit K+ efflux under low external potassium 
supply. Integration of the AtKC1 subunit into the channel 
complex, however, shapes the properties of the K+ uptake 
module preventing K+ loss. In line with growth assays our 
studies suggest an essential role of AtKC1 for K+ uptake 
and K+ homeostasis under physiological conditions of K+ 
limitation.  
  

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S25 Hall A 
  Membrane transport (Part II)  

  Chair:   Alexander Grabov, Gerhard Thiel  

 11:00 – 11:30 S25-1 Peiter E. - Manganese and the up-Hill struggle to 
get rid of it 

 

 11:30 – 11: 45 S25-2 Hedrich R. - Channel-mediated K+ uptake at low 
K+ through Arabidopsis AKT1 requires its modulatory 
AtKC1 subunit 

 

 11:45 – 12:00 S25-3 Schroeder I. - Ion depletion and ion mixture lead to 
instability of the selectivity filter in MaxiK channels 

 

 12:00 – 12:15 S25-4 Grabov A. -  The role of the TRH1 transporter in 
K+ uptake and root development 

 

 12:15 – 12:30 S25-5 Oecking C. - The plant plasma membrane H+-
ATPase activated by regulatory 14-3-3 proteins: structure 
of the hexameric complex 
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S25-3 
Ion depletion and ion mixture lead to instability of the 
selectivity filter in MaxiK channels 
Schroeder I. and Hansen U. 
Zentrum für Biochemie und Molekularbiologie, Uni Kiel, 
Germany; ischroeder@zbm.uni-kiel.de 

A key for the analysis of structure/function relationships in 
single human BK and Chara K+ channels was provided by 
negative slopes of the current-voltage curves which 
occurred in symmetrical K+ solutions and in the presence of 
luminal Tl+. This resulted from two processes: saturation of 
the true single-channel current and reduction of the 
apparent current by gating faster than the temporal 
resolution of the recording apparatus. A model was created 
which is based on a causal relationship between both 
effects: Diffusion limitation on the cytosolic side and 
withdrawal of K+ ions at high positive membrane potentials 
leads to a depletion of ions in the cavity and in the 
selectivity filter. The permeant ions, however, are 
necessary for the compensation of the repulsive forces of 
the carbonyl groups. The depletion of ions makes the filter 
instable, thus causing flickering in the µs range. The effect 
of voltage-induced ion depletion could be compensated by 
increasing cytosolic ion concentrations. An estimation of 
the voltage drops across the filter and the inner channel 
may be provided by a discrepancy between the 
characteristic voltages obtained from the voltage-
dependence of the gating factor (true/apparent current) and 
from the current/voltage relationship Further support for 
the model comes from Tl+ which leads to a similar 
distortion of filter stability if currents drags it into the 
selectivity filter from the luminal side. In addition to the 
effects on fast gating, membrane potential or the presence 
of Tl+ lead to changes in the kinetic behaviour observable 
in the ms-range.  

S25-4 
The role of the TRH1 transporter in K+ uptake and 
root development  
Grabov A.1, Rigas S.2, Hatzopoulos P.2, Dolan L.3 and 
Vicente-Agullo F.1  
1: Imperial College London, United Kingdom; 2: 
Agricultural University of Athens, Greece; 3: John Innes 
Centre, United Kingdom  
a.grabov@imperial.ac.uk, bmbi3ris@aua.gr, 
liam.dolan@bbsrc.ac.uk, phat@aua.gr, 
vicente.agullo@teleline.es  

Potassium uptake is facilitated by at least two transport 
systems characterized by different affinity to the substrate. 
While a low affinity system enables high rate of potassium 
uptake when the nutrient is abundant, high affinity 
transporters are crucial for the plant survival at  nutrient 
deficiency. 
Uptake of potassium from poor soils can also be facilitated 
by improved root architecture and, particularly, root hairs 
are known to be of importance for the mineral acquisition. 
They enable plants to exploit new undepleted soil layers 
with a net result similar to activation of a high affinity 
uptake system. 
We found that  tiny root hair 1 mutation blocks transition 
between initiation and elongation of  root hairs in 
Arabidopsis indicating that the TRH1 gene product is a key 
regulator of root hair development. Interestingly, the TRH1 
gene encodes a potassium transporter belonging to 
KT/KUP/HAK gene family. Analyzing 86Rb+ fluxes in 
Arabidopsis root we found that the transporter functions in 

wide range of K+ concentrations and is accountable for 
approx. 40% of total potassium accumulation in low 
micromolar range of concentrations. Using pTRH1-GUS 
construct expression and qRT-PCR we demonstrated that 
transcription of the TRH1 gene is controlled by sucrose. 
Such control has dramatic implications for root 
development and potassium nutrition. The importance of 
sugar-dependent regulation for balanced nutrient uptake in 
roots will be discussed.    

S25-5 
The plant plasma membrane H+-ATPase activated by 
regulatory 14-3-3 proteins: structure of the hexameric 
complex 
Oecking C.1, Ottmann C.1, Marco S.2, Jaspert N.1, 
Vandermeeren C.3, Boutry M.3 and Rigaud J.2 
1ZMBP - Universität Tübingen, Germany; 2Institut Curie - 
Paris, France; 3Institut des Sciences de la Vie - Louvain-la-
Neuve, Belgium; claudia.oecking@zmbp.uni-tuebingen.de 

Regulatory 14-3-3 proteins activate the plant plasma 
membrane H+-ATPase by binding to its C-terminal 
autoinhibitory domain. This interaction requires 
phosphorylation of a C-terminal recognition motif as well 
as an adjacent span of ca. 50 amino acids. By using x-ray 
crystallography it is shown that a 14-3-3 dimer binds two 
entire binding motifs of the plant H+-ATPase. Most of the 
ATPase contacts are restricted to the binding cavity of 14-
3-3 due to the formation of loops therein. As a consequence 
of this - as yet unrecognized - mode of interaction, the 
autoinhibitory regions II protrude jointly from the center of 
the 14-3-3 dimer. This probably stabilizes a conformation 
that abolishes their autoinhibitory action, thus explaining 
that the H+-ATPase becomes activated upon 14-3-3 
association. Several H+-ATPase mutants support this 
structure determination. Accordingly, 14-3-3 binding could 
result in H+-ATPase oligomerization. In this regard, 
Kanczewska et al. (2005) have recently shown that 
activation of PMA2 by phosphorylation and 14-3-3 binding 
converts a dimer into a hexamer. We used single-particle 
electron cryo-microscopy to reconstruct the three-
dimensional structure of the purified hexameric PMA2/14-
3-3 complex. A model of the holocomplex was built based 
upon 14-3-3 and H+-ATPase atomic structures. The fit of 
the modeled structure into the obtained 3D volume suggests 
the relative positions of 14-3-3 within the hexameric 
structure. Three 14-3-3 dimers appear to be located on top 
of a PMA2 hexamer where they coordinate six 
autoinhibitory domains of the active enzyme.  
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S26-1 
Lichens as micro-ecosystems 
Grube M. 
Institute of Plant Sciences, Karl-Franzens-University of 
Graz, Austria; martin.grube@uni-graz.at 

´Lichenization´, i.e., the transition from a free-living, 
saprophytic life style to a light-exposed mutualistic 
symbiosis with green algae and/or cyanobacteria, arose 
early in the evolution of fungi. The lichen forming life-style 
has been adopted by about one-fifth of all known fungi, and 
by more than 42% of known ascomycetes. Since most 
lichens are exceptionally desiccation-tolerant and slow-
growing organisms, they provide an unusual and long-
living ecological niche for additional microorganisms to 
colonize. These may include other fungi (ranging from 
parasitic to avirulent forms), invertebrates, and non-
photosynthetic prokaryotes. While parasitic fungi 
associated with lichens are well-known, endolichenic fungi 
and non-photosynthetic bacteria have received little 
attention. In this contribution I will report on the diversity 
of the latter organisms in lichens, and about the possible 
involvement of lichen-associated bacteria in nitrogen-, 
carbon-, and phosphate-cycling. It is suggested that these 
functions may contribute to a certain degree of ecological 
autarchy of lichens in nutrient-poor environments.  

S26-2 
Results of the investigations on the lichen ecology in the 
Central Namib Desert 
Loris K. and Pfiz M. 
University of Hohenheim, Germany; loris@uni-
hohenheim.de 

The climatic conditions in the Fog Zone of the Central 
Namib Desert (cool temperature, high air humidity, 
extensive fog and dew precipitation) supports a very rich 
lichen vegetation. But the species are not equally 
distributed all over the Fog Zone. Areas with very dense 
lichen coverage (considered as lichen fields, LF) alternate 
with surfaces poor or bare of lichens. The size of the LF is 
variable, some extends up to 45 km inland. Along these 
distance the coverage and the diversity are changing. 
Accordingly different lichen zones could be distinguished. 

Within the zones species are not homogeneous distributed, 
but depends on exposition of slopes. On an even smaller 
scale circular and polygon growth pattern and also different 
growth forms of the fruticose Teloschistes capensis are 
noticeable. Long term investigations (1987 – present) have 
shown that responsible for these high variability is a 
combination of climatic and edaphic factors. The initial 
hypothesis that higher moisture input is determining the 
development of the LF was neglected after measurements 
along the coast. A predisposition however are areas 
stabilized by gypsum and covered by gravel, with the 
pebbles on which the lichens are growing embedded in 
crusty sand. But even if these conditions exist, the LF are 
restricted to areas sheltered from catastrophic impacts of 
the erosive storms from NE. Their strong influence is also 
obvious within the LF indicated by the decrease of cover 
further inland and the location of the eastern border. 
Additionally involved is the decreasing availability of 
moisture.  

S26-3 
Lichens as model organisms for ESA and NASA space 
experiments 
Ott S. and de Vera J. 
Depart. of Botany, University of Düsseldorf, 40225 
Düsseldorf, Germany; otts@uni-duesseldorf.de 

Lichens are highly resistant to simulated space conditions if 
they are in the dry state as has been examined in the lichen 
and the respective symbionts of Xanthoria elegans. We 
performed experiments to test the resistance of wet lichens 
while they are physiologically active for comparison. 
Buellia frigida from sites on the Antarctic continent and 
Peltigera aphthosa colonizing shady habitats in Norway 
have been used. The influence of different doses of UV C 
on the viability of both lichen species has been studied. The 
analysis of the results has been done by Confocal Laser 
Microscopy (CLSM) using fluorescent LIVE/DEAD-
substances. While B. frigida shows a very high resistance 
combined with a high viability to UV C during the whole 
experiment the viability of the shady lichen P. aphthosa 
decreases immediately. The results clearly show a graded 
resistance in the lichen symbiosis depending on the 
adaptation mechanisms to the respective environmental 
conditions. 

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S26 Hall E 
  Lichens I : Genetics, ecophysiology and 

evolution 
 

  Chair:   Tassilo Feuerer, Harrie J M Sipman  

 11:00 – 11:30 S26-1 Grube M. - Lichens as micro-ecosystems  

 11:30 – 11:50 S26-2 Loris K. - Results of the investigations on the 
lichen ecology in the Central Namib Desert 

 

 11:50 – 12:10 S26-3 Ott S. - Lichens as model organisms for ESA and 
NASA space experiments 

 

 12:10 – 12:30 S26-4 Hauck M. - New insights into the pollution 
tolerance of lichens 
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Based on these experiments and on further on going studies 
concerning photosynthetic activity, resistance under 
simulated Martian conditions and on simulated asteroid 
impact conditions, the lichen X. elegans was chosen to be 
analysed in space by international projects supported by 
ESA and NASA (flight experiments “Lithopanspermia” 
with BIOPAN on FOTON M3 and “LIFE” on EXPOSE / 
ISS).  

S26-4 
New insights into the pollution tolerance of lichens 
Hauck M. 
Dept. Plant Ecology, University of Göttingen; 
mhauck@gwdg.de 

Lichens are long since known for their sensitivity to acidic 
precipitation containing dissolved sulphur dioxide (SO2). 
Further, some lichens are known to be sensitive to heavy 
metals, while other species can accumulate large amounts 
without severe damage. Though a large body of literature 
has been accumulated dealing with the pollution tolerance 
of lichens, relatively little is known about mechanisms 
causing different tolerances of different lichen symbioses. 
Current results show that the tolerance of lichens to 
sulphuric, acidic precipitation primarily depends on the 
hydrophobicity of the thallus surface. SO2-tolerant lichens 
have a strongly hydrophobic surface (similar to the lotus 
flower), whereas the thallus of lichens sensitive to SO2 is 
hydrophilic. The tolerance of lichens to SO2 is further 
controlled by their content of lichen substances (i.e. more 
or less lichen-specific mostly phenolic secondary 
metabolites). 
Metal homoeostasis in lichens is also influenced by the 
production of lichen substances, as lichen substances 
selectively control the adsorption of metal ions at cation 
exchange sites and their intracellular uptake. The physico-
chemical basis of these effects is not yet clear. Moreover, 
the tolerance of lichens to transition metals depends on 
their ability to immobilize potentially toxic metal ions in 
intracellular polyphosphate bodies and phytochelatines. 
Surface hydrophobicity is thought to exert an additional 
effect on the metal tolerance of lichens, as it generally 
reduces the intensity of the contact of the lichen thallus to 
aqueous solutions. 
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S27-1 
From single protein analysis of peroxiredoxins and 
other thiol-disulfide proteins to the redox-regulatory 
network of plant cells 
Dietz K., Ströher E., Laxa M., Barranco-Medina S. and 
Kandlbinder A. 
Universität Bielefeld, Germany; karl-josef.dietz@uni-
bielefeld.de 

Intra- and intermolecular dithiol-disulfide transition 
reactions and other cysteine modifications such as 
nitrosylation offer a versatile and dynamic tool box for 
redox-dependent posttranslational  modification and 
regulate diverse metabolic, developmental and acclimatory 
processes by altering the structure and, hence, function of 
diverse target proteins. To adjust the redox state properly, 
cells maintain a hierarchical network of interacting thiol 
proteins. The network consists of input pathways 
(ferredoxin-, NADPH-dependent thioredoxin and 
glutathione reductases), master mediators (thioredoxins 
[Trx], e.g. 9 different ones in the chloroplast, plus a set of 
Trx-like proteins, glutaredoxins [Grx], cyclophilins [Cyp]), 
target proteins (enzymes, transcription factors, more than 
300 described proteins) and redox sensors (e.g. 
peroxiredoxins [Prx]). The talk will describe our 
knowledge of Prx functions with focus on the 2-Cys Prx 
which undergoes major redox-dependent conformational 
changes with significance for redox dependent cell 
signalling and coordination of chloroplast metabolic 
functions. It will then be worked out how by interaction 
with different other proteins 2-Cys Prx is tied into the redox 
regulatory network of the chloroplast. The long term goal is 
the reconstruction of the regulatory dithiol-disulfide-
network of cellular subcompartments and finally the cell.  

S27-2 
Redox regulation in secondary plastids 
Kroth P., Weber T. and Gruber A. 
Department of Biology, University of Konstanz, Germany; 
Peter.Kroth@uni-konstanz.de 

Diatoms are unicellular algae of great ecological 
importance. Due to their evolution by secondary 
endocytobiosis diatoms related to oomycetes, while the 
plastids are related to red algae. So far very little is known 
about the regulation of photosynthesis in these algae. We 
have been able to show that in diatoms (in contrast to land 
plants) several enzymes of the Calvin Cycle and other 
enzymes that are regulated by thioredoxin in land plants, 
are not redox-regulated via thioredoxin in diatom plastids. 
The only enzyme we found to be redox-regulated so far is 
the plastidic fructose-1,6-bisphosphatase. However, during 
the annotation of the genome of the diatom Phaeodactylum 
tricornutum, we were able to identify several genes 
encoding thioredoxins. By analysing diatom transformants 
expressing GFP fusion proteins we were able to show that 
they are targeted into different compartments, including 
one thioredoxin h copy, which is either targeted into the 
plastids or into the periplastidic space. Several genes of 
Calvin cycle enzymes in the diatoms were found in 
multiple (up to four) gene copies reflecting the peculiar 
physiology of diatoms and their evolution by secondary 
endocytobiosis. In case of the FBPases there are apparently 
plastidic enzymes with and without regulatory cysteines. In 
this presentation we will discuss the role of endocytobiosis 
for the intracellular distribution of enzymes and how 
diatoms may cope with a lower number of redox-regulated 
enzymes. 

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S27 Hall Z 
  Redox regulation: Regulation by redox status 

and the redox related proteome (Part I) 
 

  Chair:   Tom Buckhout, Sabine Lüthje  

 11:00 – 11:30 S27-1 Dietz K.-J. - From single protein analysis of 
peroxiredoxins and other thiol-disulfide proteins to the 
redox-regulatory network of plant cells 

 

 11:30 – 11: 45 S27-2 Kroth P. - Redox regulation in secondary plastids  
 11:45 – 12:00 S27-3 Ströher E. - Defining the redox proteome of the 

chloroplast of Arabidopsis thaliana 
 

 12:00 – 12:15 S27-4 König N. - Localisation studies and identification 
of interaction partners of a picot- and trx-homology 
domain containing protein from A. thaliana  

 

 12:15 – 12:30 S27-5 Bölter B. - Protein Import into Chloroplasts-
Redoxregulation of the TIC complex 
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S27-3 
Defining the redox proteome of the chloroplast of 
Arabidopsis thaliana 
Ströher E. and Dietz K. 
University of Bielefeld, Germany; estroeher@uni-
bielefeld.de 

Upon changing environmental conditions plants have to 
cope with the high risk of oxidative damage particularly in 
context of oxygenic photosynthesis. They depend on 
specific and highly active signalling networks to sense and 
react to unfavourable conditions in order to maintain the 
cellular redox homeostasis. Many of the fast and reversible 
mechanisms base on reduction and oxidation reactions of 
protein thiols. Therefore redox regulation is a key element 
in controlling metabolism, development and acclimation in 
all organisms. A complex thiol-disulfide network has 
emerged, as e.g. represented by the thioredoxin 
superfamily, namely the thioredoxins, glutaredoxins 
(redoxins) and cyclophilins and a still increasing number of 
targets. The function of the network is controlled by a 
directed series of thiol-disulfide exchange reactions linking 
input stimuli to specific responses such as gene regulation. 
Two different proteomic approaches will be presented to 
analyse the redox proteome of the chloroplast of 
Arabidopsis: An electrophoretic and bioinformatic 
approach aims to identify new redox-regulated proteins in a 
comprehensive manner. In addition a specific approach to 
get insights into the reaction mechanism and most 
importantly the target specificity of chloroplastic 
“redoxins” is employed. 

S27-4 
Localisation studies and identification of interaction 
partners of a picot- and trx-homology domain 
containing protein from A. thaliana 
König N., Altmann B., Bruhs A., Joost R., Scheibe R. 
and Holtgrefe S. 
Pflanzenphysiologie, Universität Osnabrück, FB/05, 49076 
Osnabrück; nkoenig@uos.de 

Thiol-disulfide exchange reactions serve as a post-
translational modification of proteins, or as a means to 
balance the redox-state of catalytic and structural thiol 
groups under changing redox homeostasis. Thioredoxins 
(Trx), Trx-like proteins (TLP), glutaredoxins (Grx) and 
GSH, as well as peroxiredoxins and cyclophilins, are 
involved in these reactions. In the Arabidopsis thaliana 
genome, at least 110 members of redox-active proteins 
exist. In this study we focussed on the A. thaliana protein 
(At4g04950) of unknown function, termed PICOT1 (1), 
which consists of an N-terminal Trx-homology domain 
(HD) and 3 tandem repeats of PKC-interacting cousin of 
thioredoxin HD (PICOT-HD) (2). Bioinformatical analysis 
of PICOT1 revealed a high identity between the PICOT-
HDs (65%) and a high homology between PICOT-HDs and 
the Grx At3g15660 which all contain CGFS as active 
center. The Trx-HD with the atypical redox site WCDAS 
resembles the putative Trx At4g32580 (91% identity). A 
GFP-PICOT1 fusion protein was transiently expressed in A. 
thaliana protoplasts. Signals could be observed in the 
cytosol and in the nucleus. Heterologous expression of a 
At4g04950 cDNA clone (1489 bp) in E. coli resulted in a 
53-kDa protein including a N-terminal His-tag and showed 
no insulin-reduction activity. For affinity-chromatography 
approaches PICOT1 was bound to a Ni-NTA resin and 
incubated with soluble proteins extracted from A. thaliana 
leaves to identify interacting proteins (ESI-MS). 

 
(1) Meyer et al. 2005, Photosynth Res 86, 419-33; (2) Isakov et al. 

2000, TIBS 25, 537-39 

S27-5 
Protein Import into Chloroplasts-Redoxregulation of 
the TIC complex 
Bölter B., Stengel A., Benz P. and Soll J. 
LMU München, Department Biologie I, Germany; 
boelter@lrz.uni-muenchen.de 

The vast majority of chloroplast proteins is translated in the 
cytosol and posttranslationally imported into the organelle. 
The translocon at the inner envelope of chloroplasts (Tic) 
contains three proteins with features indicative of being 
involved in redox regulation: Tic55 comprises a Rieske 
iron-sulfur cluster and an iron-binding site, reminiscent of 
essential electron transfer components of the photosystems. 
Tic62 and Tic32 are members of the extended short chain 
dehydrogenase family, both containing NADP-binding 
sites.  
We could establish Tic32 as a bona fide NADPH 
dependent dehydrogenase. NADPH but not NADH or 
NADP+ affects the interaction of Tic110 with Tic32 as well 
as Tic62. At the same time, dehydrogenase activity of 
Tic32 is affected by calmodulin. In particular, binding of 
NADPH and calmodulin to Tic32 appear to be mutually 
exclusive. These results suggest that redox modulation and 
calcium regulation of chloroplast protein import convene at 
the Tic translocon and that both could be mediated by 
Tic32.  
Tic62 comprises several repetitive motives at the C-
terminus which have been shown to interact with 
ferredoxin-oxidoreductase (FNR), the enzyme responsible 
for transferring electrons coming from PSI/ferredoxin to 
NADP. This interaction is also dependent on NADP(H). 
Thereby, Tic62 most likely senses the redox state of the 
chloroplast, affected by the photosynthetic as well as the 
metabolic activity, and is involved in a signalling cascade 
influencing the activity of the import translocon. 
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S28-1 
Geminiviruses move through plants using two systems 
Jeske H.1, Kleinow T.1, Tanwir F.1, Krenz B.1, 
Rothenstein D.1, Selchow O.2 and Frischmuth S.1 
1University of Stuttgart, Germany, Dpt. Molecular Biology 
and Virology of pl; 2University of Stuttgart, Germany, 
Institute of Immunology and Cell Biology; 
holger.jeske@bio.uni-stuttgart.de 

Geminiviruses have to cross two borders within the plant, 
the nuclear envelope and the plasmodesmata. Both transfers 
are accomplished with the help of viral proteins which 
facilitate the import and export into or from the nucleus 
using either the coat protein (CP) or the nuclear shuttle 
protein (NSP) or which open the plasmodesmata  and are 
necessary for cell-to-cell transport using either the pre-coat 
protein (PCP) or the movement protein (MP) in a stricter 
sense. Geminiviruses may have a monopartite or a bipartite 
genome. The monopartite viruses need a cooperation of CP 
and PCP, whereas bipartite viruses have adopted a DNA B 
coding for NSP and MP. In India, geminviruses were 
detected with are in a transient state of evolution from 
monopartite to bipartite genome structure. Consequently 
they possess both pairs of transport proteins. Using GFP-
fusion technology and mutational analysis we have shown 
that the PCP of Indian cassava mosaic virus (ICMV) is able 
to move from inside the nucleus to the cell periphery and 
the next cell. This contrasts to the behaviour of Old World 
geminiviruses, like Abutilon mosaic virus, which uses NSP 
for nuclear import and export and MP for cell-to-cell 
transport. The latter transfer can be mimicked in yeast and 
is dependent on posttranslational modification 
(phosphorylation) of the MP.  

S28-2 
Transreplication of a TYLCTHV DNA B and 
replication of a ß DNA component by geminiviruses 
from Vietnam and Thailand 
Blawid R. and Maiss E. 
Leibniz Universität Hannover, Germany; blawid@ipp.uni-
hannover.de 

Members of the genus Begomovirus, family Geminiviridae, 
are classified either as bipartite or monopartite. Whereas 
bipartite viruses consist of two DNA molecules, A and B, 
monopartite viruses have only one DNA component which 
may be associated with a half sized ß molecule. Usually 
bipartite viruses do not transreplicate heterologous B 
components. However, in this work it was shown that the B 
component from Tomato yellow leaf curl Thailand virus 
(TYLCTHV) was transreplicated by two different 
begomoviruses infecting tomato plants in Vietnam. A new 
strain of Tomato leaf curl Vietnam virus (ToLCVV) 
consisting of a DNA A component associated with a ß 
molecule and an additional begomovirus tentatively named 
tomato yellow leaf curl Vietnam virus (TYLCVV) 
consisting also of a DNA A molecule were cloned and 
sequenced. Full-length clones of both viruses proved to be 
infectious when introduced either by biolistics or 
agroinoculation in Nicotiana benthamiana and/or Solanum 
lycopersicum. The ability of TYLCVV, ToLCVV and 
Tobacco leaf curl Thailand virus (TobLCTHV) to replicate 
a DNA B component from TYLCTHV was investigated. 
ToLCVV, TYLCVV and TYLCTHV share the iteron 
sequence (GGKGT), TobLCTH revealed a different one 
(GGGTM). A mixture of DNA components was introduced 
as full-length clones in N. benthamiana and S. 
lycoperscium. The DNA B component from TYLCTHV 
was transreplicated by ToLCVV, TYLCVV and 
unexpectedly by TobLCTHV. The unusual property of the 
B component from the facultative bipartite TYLCTHV to 
become transreplicated by different geminiviruses will be 
discussed.  

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S28 Hall D 
  Plant-virus interaction (Part I): DNA Plant 

Viruses 
 

  Chair:   Holger Jeske, Hans-Peter Mühlbach  

 11:00 – 11:30 S28-1 Jeske H. - Geminiviruses move through plants 
using two systems 

 

 11:30 – 11: 45 S28-2 Blawid R. - Transreplication of a TYLCTHV DNA 
B and replication of a ß DNA component by 
geminiviruses from Vietnam and Thailand 

 

 11:45 – 12:00 S28-3 Hertel B. - The role of K+ channels in virus host 
interaction 

 

 12:00 – 12:30 S28-4 Wege C. - Differential interactions between 
unrelated viruses reveal tissue-specific gene silencing and 
suppression interplay as major determinant of viral spread 
routes 
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S28-3 
The role of K+ channels in virus host interaction 
Hertel B.1, Van Etten J.2, Moroni A.3 and Thiel G.1 
1University of Technology Darmstadt, German; 2University 
of Nebraska, Lincoln; 3Unita` di Milano Universita` , 
Milano, Italy; hertelb@bio.tu-darmstadt.de 

Paramecium bursaria chlorella virus (PBCV-1) (family 
Phycodnaviridae, genus Chlorovirus) is the prototype of a 
family of large, icosahedral, plaque-forming, double-
stranded DNA viruses that infect certain isolates of 
unicellular eukaryotic chlorella-like green algae. 
The 330 kb PBCV-1 genome encodes a 94 amino acid 
protein Kcv that forms a functional K+ channel in different 
heterologous expression systems. Kcv is one of the smallest 
known proteins to form a functional potassium channel. 
There is evidence that this channel is important during 
early states of virus infection. Recordings of the membrane 
voltage in the host cells Chlorella NC64A reveal a virus 
induced membrane depolarization within the first few 
minutes of infection. This depolarization is host specific 
and sensitive to the same compounds that inhibit Kcv 
conductance and PBCV-1 replication. 
Another key observation is that the virus seems 
incompetent to eject its DNA in the presence of channel 
inhibitors. This means that the role of the channel could be 
related to the energetics of DNA ejection from the virus 
into the host cell. It is reasonable to assume that a virus 
induced loss of potassium ions from the host cell and the 
consequent decrease in host cell turgor pressure makes it 
easier for the virus to transfer its large genome and proteins 
into the host cell. The membrane depolarisation may in 
addition serve as a signal, which avoids multiple infections.  
The Chlorella virus system offers an interesting system to 
provide basic information on the general question on how 
viruses enter their host cells.  
  

S28-4 
Differential interactions between unrelated viruses 
reveal tissue-specific gene silencing and suppression 
interplay as major determinant of viral spread routes 
Pohl D., Siegmund D. and Wege C. 
Dpt. of Molecular Biology and Virology, University of 
Stuttgart, Germany; christina.wege@bio.uni-stuttgart.de 

Replication and spread of the bipartite DNA geminivirus 
Abutilon mosaic virus (AbMV) and related important 
tomato viruses are strictly limited to the phloem domain. 
Mixed infections of AbMV with unrelated RNA (tobamo- 
or cucumo-) viruses lead to striking synergistic symptom 
enhancement.Unexpectedly, molecular analyses showed 
that tobamoviruses exerted a negative effect on AbMV 
accumulation and infectivity, and did not alter its tissue 
tropism. By contrast, cucumoviruses strongly raised the 
level of AbMV DNA in different hosts. Furthermore, the 
phloem-limitation was broken. The use of transgenic plants 
identified an important role of the cucumoviral 2b silencing 
suppressor in enhancing AbMV titres and numbers of 
invaded cells. The findings also prove that AbMV can 
replicate in nonvascular cells.To analyse the role of the 
viral transport machinery in tissue restriction, Nicotiana 
benthamiana plants were established which expressed both 
movement-associated DNA B genes, BV1 and BC1, in 
every infected cell after release of free DNA B replicons, 
following inoculation of AbMV DNA A. The plants' 
susceptibility for mechanical virus transmission was 
enhanced by a factor of three to five. Hence, AbMV 

proteins BV1 and BC1 were functional in non-phloem 
cells, too, complementing the transport from epidermal to 
vascular tissues.Taken together, our results indicate that 
AbMV phloem restriction results from mesophyll-specific 
silencing which may be specifically counteracted by 
suppressor proteins of the cucumoviral (2b), but not of the 
tobamoviral (126K or 130K) type or any AbMV function.  
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S29-1 
Understanding of Biotechnology 
Wynne B. 
Lancaster University 
 
 

S29-2 
GM crops: regulation, context and the role of contested 
technologies 
Torgersen H. 
Institute of Technology Assessment, Austrian Acaemy of 
Sciences, Austria; torg@oeaw.ac.at 

GM plants have hardly made it into European 
supermarkets. Conventional wisdom sees the reason in 
overly restrictive and unscientific regulation in Europe, 
stifling technological development through applying the 
precautionary principle rather than sound science. On both 
sides of the Atlantic, regulators and scientists see the reason 
for this in anti-technology attitudes and governments eager 
to follow public opinion. 
However, one may ask why particular ways of regulating 
the issue have been chosen. I will argue that the difference 
in deployment of the technology had many reasons other 
than regulation, such as food politics in the 90s. Attributing 
the seeming lack of acceptance to general attitudes to 
technology among the European public is tempting but 
misleading.  
Notwithstanding, the socio-cultural context clearly 
influenced how this technology got embedded in various 
European societies – or not. Despite EU directives, 
governments had come to terms with GM crops in the face 
of a sceptical public in different ways, so a unified 
regulatory approach was difficult. The US never seemed to 
have had such a problem. De-contextualised comparisons 
may therefore lead to over-simplifying explanations.  
They are particularly dangerous when assessing future 
strategic technologies such as nanotechnology or synthetic 
biology considered prone to elicit equally sceptical 
reactions among the public. In the light of the regulatory 
handling of GM crops, I will ask whether regulators have 
learned and whether or not we may expect similar disputes 
about new and potentially contested technologies. 
  
 

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S29 Hall B 
  Biotechnology and society in industrialized 

countries 
 

  Chair:   Susanne Stirn, Volker Beusmann  

 11:00 – 11:45 S29-1 Wynne B. - Understanding of Biotechnology  

 11:45 – 12:30 S29-2 Torgersen H. - GM crops: regulation, context and 
the role of contested technologies 
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S30-1 
Scent variation, hybridization and speciation in sexually 
deceptive orchids of the genus Ophrys 
Ayasse M. and Stökl J. 
Institute of Experimental Ecology, University of Ulm, 
Germany; manfred.ayasse@uni-ulm.de 

Reproductive isolation of sexually deceptive orchid species 
of the genus Ophrys is based on the specific attraction of a 
single pollinator species by mimicking the female sex-
pheromone of its pollinator. The attraction of a new 
pollinator species caused by changes in the flower odour by 
drift or hybridization could lead to sympatric speciation. 
We studied hybrid swarms of Ophrys on Sardinia and 
Majorca using behavioural experiments, electrophysiology, 
chemical and morphometric analyses, and molecular 
markers (AFLP).  
On Sardinia, we investigated hybrid swarms between O. 
lupercalis and O. iricolor. Behavioural experiments 
indicated cross attraction of pollinators between species. 
The analysis of the pollinator attracting scent showed an 
overlap between species. Putative hybrids could not be 
separated from O. iricolor. AFLP data of the same plant 
specimen indicated hybridization and introgression 
between O. lupercalis and O. iricolor. Again the hybrids 
formed a common cluster with O. iricolor.  
A different situation was found on Majorca, where O. 
lupercalis, O. bilunulata, and O. fabrella bloom 
consecutively. While each of the species showed a distinct 
odour bouquet, O. bilunulata did not form an own group in 
the genetic analyses but clustered either with O. lupercalis 
or O. fabrella.  
Our results show that reproductive isolation in Ophrys is 
not as complete as thought so far and that hybridization and 
pollinator shifts may have played an important role in the 
evolution of this group. 
Supported by the German Science Foundation (DFG, AY 
12/1-1, 12/1-2). 

S30-2 
Host-plant recognition by the oligolectic bee Osmia 
adunca (Megachilidae) 
Burger H.1, Dötterl S.2, Schulz S.3 and Ayasse M.1 
1Universität Ulm, Institut für Experimentelle Ökologie, 
Germany; 2Universität Bayreuth, Lehrstuhl für 
Pflanzenphysiologie, Germany; 3Technische Universität 
Braunschweig, Institut für Organische Chemie,Germany; 
hannah.burger@uni-ulm.de 

Solitary bees collect pollen from flowers, mainly to provide 
their larvae with food. Oligolectic bees collect pollen from 
only a few closely-related plant species. Flowers attract 
pollinators using both olfactory and visual cues. However, 
little is known how oligolectic bees can recognize their 
host-plants. To investigate the relative importance of floral 
cues for an oligolectic bee, we chose Osmia adunca 
(Megachilidae) as a model - a species which is highly 
specialized on Echium (Boraginaceae). We hypothesized 
that floral scent plays a major role for the attraction of 
O. adunca females and that the bees use Echium-specific 
signals to recognize their host-plants. To test the 
hypotheses we used a combination of chemical (GC/GC-
MS) and electrophysiological (GC-EAD) analyses, spectral 
measurements and bioassays.The results of the study 
provide clear evidence for a distinctive odour profile that 
was genus-specific to Echium. GC-EAD analyses indicated 
that Echium-specific compounds elicited strong responses 
in O. adunca antennas. These chemicals could play a major 
role in host-plant recognition by newly emergent females. 
Spectral measurements revealed similar colour patterns 
between species. Thus, colour could have an important role 
for the attraction of bees, particularly over long distances. 
However, although visual cues played an important role for 
flower location by experienced bees, a combination of 
visual and olfactory cues was required to elicit a landing. 
This demonstrates that floral scent plays a central role for 
the attraction of O. adunca females by Echium flowers.  

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 11:00  – 12:30  S30 Hall C 
  Plant-animal interaction (Part II): Plant 

compounds and animal reactions 
 

  Chair:   Susanne Dobler  

 11:00 – 11:30 S30-1 Ayasse M. - Scent variation, hybridization and 
speciation in sexually deceptive orchids of the genus 
Ophrys 

 

 11:30 – 11: 45 S30-2 Burger H. - Host-plant recognition by the 
oligolectic bee Osmia adunca (Megachilidae) 

 

 11:45 – 12:00 S30-3 Meve U. - Pollination in stapeliads 
(Asclepiadoideae-Ceropegieae): Attractants, rewards and 
procedures 

 

 12:00 – 12:15 S30-4 Fischer M. - Exploratories for large-scale and long-
term functional biodiversity research 
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S30-3 
Pollination in stapeliads (Asclepiadoideae-Ceropegieae): 
Attractants, rewards and procedures 
Meve U.1, Jürgens A.2, Dötterl S.1 and Liede-Schumann 
S.1 
1Dept. of Plant Systematics, University of Bayreuth, 
Germany; 2HortResearch, Canterbury Agriculture & 
Science Centre, Lincoln, New Zealand; ulrich.meve@uni-
bayreuth.de 

Stapeliads offer an intriguing object for evolutionary and 
ecological studies in a group of higher plants exemplary for 
species-richness and floral diversity. Regarding pollination, 
stapeliads (and nearly the whole tribe Ceropegieae) are 
thought to be functionally specialized (fly-pollination) and 
ecologically generalized (several flies act as pollinators). A 
system that is dependent on the high visual and olfactory 
capacities of the pollinating flies. In a chemical analysis of 
the floral scents of 15 sapromyiophilous stapeliads as many 
as 149 different substances were found. NMDS analysis 
shows that these substances predominantly fall into four 
clusters which are each dominated by characteristic 
compounds mimicking different sources of decay, such as 
p-cresol and indole (herbivore dung), a mix of 
polysulphides (carnivore/omnivore dung, decaying meat), 
heptanal and octanal (rotting cadavers), and hexanoic acid 
and pyrazines (urine). Coloration (brown, red, yellow) and 
texture (wrinkles, hairs) of the corolla typically reflect the 
different types of mimicry. Mechanical isolation via a key-
lock-principle for the pollinium and the guide rails plays an 
important role in maintaining integrity of the species. All 
these patterns emerged repeatedly within and among 
stapeliad genera. Phylogenetic constraints are not apparent, 
and the specific odours may be evolutionarily labile. If the 
scent composition evolved in response to various 
pollinating insects, our results point to a much higher 
specifity of pollination systems than so far believed. 

S30- 4 
Exploratories for large-scale and long-term functional 
biodiversity research 
Fischer M.1, Kalko E.2, Linsenmair K.3, Schulze E.4 and 
Weisser W.5 
1University of Potsdam and Bern; 2University of Ulm; 
3University of Würzburg; 4MPI Biogeochemistry, Jena; 
5University of Jena; fischerm@uni-potsdam.de 

Society ultimately depends on sustainable ecosystem 
services. A major research challenge in this context is the 
role of biodiversity for these ecosystem services. It is clear 
that global land use and land use changes critically affect 
biodiversity. However, it is poorly understood how changes 
in biodiversity feed back on ecosystem services. Funded by 
the German Science Foundation DFG we are establishing 
three exemplary large-scale and long-term research sites, 
called biodiversity exploratories. They provide the 
scientific infrastructure needed for successfully addressing 
effects of changing biodiversity on ecosystem processes in 
real landscapes. The three exploratories distributed across 
Germany address the relationship between land use 
intensity, biodiversity change, and ecosystem functioning 
in forests and grasslands. In an integrative approach with 
standardized methodology they merge biodiversity and 
ecosystem research with environmental science. Their 
common hierarchical design integrates measurements of 
biodiversity and ecosystem functions, and experimental 
manipulations. The exploratories enable tackling new 

questions on the functional significance of biodiversity in 
real landscapes.  
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S31-1 
From wheat to Arabidopsis: Novel genes and their role 
during egg cell maturation and early embryogenesis 
Sprunck S.1, Gebert M.1, Leljac-Levanic D.2, Soljic L.1, 
Bellmann B.1, Srilunchang K.1 and Dresselhaus T.1 
1Cell Biology and Plant Physiology, University of 
Regensburg, Germany; 2Department of Molecular Biology, 
University of Zagreb, Croatia; 
stefanie.sprunck@biologie.uni-regensburg.de 

The female gametophyte (FG) of most flowering plants 
consists of the haploid egg cell, two synergids, the 
antipodals and the diploid central cell. A number of 
functions have been addressed to the FG, e.g. pollen tube 
guidance, sperm cell discharge, translocation of the sperm 
cells towards the female gametes, fusion of gametes, 
prevention of polyspermy and maternal control of embryo 
and endosperm development. Present knowledge has been 
predominantly obtained by extensive morphological and 
genetic studies. 
We have performed a transcriptomics approach to identify 
some underlying molecular mechanisms of FG functions: 
cell-type specific cDNA libraries were generated from the 
individual cells of the FG of wheat and maize before and 
after fertilization. Differential screenings of these libraries, 
EST sequencing, microarrays and bioinformatic analyses 
were performed to identify genes which are specifically 
expressed in the individual cells of the FG. Among these 
we found several novel transcripts encoding proteins with 
similarity to annotated “hypothetical” proteins of 
Arabidopsis. Here, we will report about three 
“hypothetical” protein families: a family of small and 
cysteine-rich proteins specifically expressed in the egg cell, 
a family of Armadillo domain (ARM) containing proteins 
and a family of BTB/POZ-domain containing proteins. 

Expression, subcellular localization and knock-out studies 
suggest that members of these protein families play 
important roles in signal-mediated cross-talk of the egg 
cell, establishment of gametophyte polarity and asymmetric 
cell division.  

S31-2 
The Arabidopsis SERK receptors mediate BR related 
and BR unrelated signaling pathways. 
de Vries S., Karlova R., Aker J. and van Dongen W. 
Wageningen University Lab. of Biochemistry, Netherlands, 
The; sacco.devries@wur.nl 

The SERK1 protein is present in procambial cells 
(Kwaaitaal et al. 2007 J Exp Bot (in press). We have 
isolated the SERK1 signaling complex and  identified by 
MS BRI1 and SERK3 (identical to BAK1; Karlova et al. 
2006 Plant Cell 18:626). Genetic interactions between the 
serk1 alleles and weak bri alleles confirm our biochemical 
data. SERK accelerates endocytosis of BRI1 (Russinova et 
al. 2004 Plant Cell 16: 3216). Combining serk1 and serk2 
mutant alleles results in a defect in tapetum cell-
specification in anthers (Albrecht et al. 2006 Plant Cell 17, 
1). Recent data suggest that SERK1 and SERK3(BAK1) 
are involved in BR-related signaling. Other SERK gene 
mutant combinations up to quadruple mutants reveal 
redundancy as well as additional developmental phenotypes 
and uncover a previously unknown role of BR signaling in 
somatic embryogenesis. Current work deals with 
downstream proteins such as found to be present in the 
SERK1 protein complex (Aker et al. 2006 J Struct Biol 
156:62) and are developing procedures to visualize receptor 
interactions in intact plant tissues (Kwaaitaal et al. 2007 in 
prep) based on fluorescence correlation spectroscopy (Hink 
et al. 2007 Biophysical J in press). Other groups have 
reported recently that SERK3(BAK1) is a key element of 

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 14:00  – 16:00  S31 Hall B 
  Developmental biology (Part II)  

  Chair:     Thomas Dresselhaus, Gerd Jürgens  

 14:00 – 14:30 S31-1 Sprunck S. - From wheat to Arabidopsis: Novel 
genes and their role during egg cell maturation and early 
embryogenesis 

 

 14:30 – 15:00 S31-2 de Vries S.C. - The Arabidopsis SERK receptors 
mediate BR related and BR unrelated signaling pathways 

 

 15:00 – 15:15 S31-3 Ischebeck T. - Phosphatidylinositol-4-phosphate 5-
kinase isoforms in the pollen tube plasma membrane 
control distinct aspects of tube growth 

 

 15:15– 15:30 S31-4 Gross-Hardt R. - When plants go egg-cessive: 
Regulation of gametic cell fate in the female gametophyte 
of Arabidopsis 

 

 15:30 – 15:45 S31-5 Werner D. - Changes in the phloem unloading 
pathway during ovule development 

 

 15:45 – 16:00 S31-6  Radchuk V. - New species-specific genes involved 
in sexual reproduction of barley 
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plant innate immunity (Kemmerling et al. 2007 Curr. Biol., 
in press) and Chinchilla et al. 2007 Nature, in press). In my 
talk I will emphasize the use of special techniques for 
protein visualization. 
  

S31-3 
Phosphatidylinositol-4-phosphate 5-kinase isoforms in 
the pollen tube plasma membrane control distinct 
aspects of tube growth 
Ischebeck T., Stenzel I. and Heilmann I. 
Georg-August-University Göttingen, Germany; 
tischeb@uni-goettingen.de 

Phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P2) 
regulates growth processes in the tip plasma membrane of 
growing pollen tubes. Despite its important role in growth 
control, the enzymes effecting biosynthetis of the lipid in 
pollen tubes are not known. PtdIns(4,5)P2 is formed by the 
enzyme, PI4P 5-kinase. The Arabidopsis genome contains 
eleven putative PI4P 5-kinase genes, however, only 
isoforms 1 and 10 have been characterized in vitro. We 
have identified four PI4P 5-kinase isoforms that are 
expressed exclusively in pollen or in growing pollen tubes 
of Arabidopsis. Microscopic analysis of fluorescently-
tagged fusion proteins indicates that the PI4P 5-kinases all 
localize in the plasma membrane of the growing pollen 
tube tip when expressed heterologously in tobacco 
(Nicotiana tabacum) pollen tubes. Overexpression of PI4P 
5-kinase isoforms 4 or 5 results in aberrant pollen tube 
morphology and tip branching. Although PI4P 5-kinase 
isoforms 10 and 11 concentrate at very similar subcellular 
locations, overexpression of PI4P 5-kinases 10 or 11 has a 
different effect on morphology and results in tip swelling. 
The results suggest the presence of functionally distinct 
pools or microdomains of PtdIns(4,5)P2 that are generated 
by different PI4P 5-kinase isoforms and are involved in 
processes leading to different morphological changes. 
Laser-scanning confocal microscopy revealed that 
subcellular localization of PI4P 5-kinase 10 differs from 
that of other PI4P 5-kinases by being restricted to patch-
like plasma membrane microdomains of 0.5 -1 µm in 
diameter.  

S31-4 
When plants go egg-cessive: Regulation of gametic cell 
fate in the female gametophyte of Arabidopsis 
Moll C.1, von Lyncker L.1, Kägi C.1, Grossniklaus U.2 
and Gross-Hardt R.1 
1ZMBP University of Tübingen, Germany; 2Institute of 
Plant Biology, University of Zurich, Switzerland; 
rita.gross-hardt@zmbp.uni-tuebingen.de 

In flowering plants, the egg and sperm cells form within 
haploid gametophytes. The female gametophyte of 
Arabidopsis consists of two gametic cells, egg cell and 
central cell, that are flanked by five accessory cells. We 
asked why some cells differentiate gametic cell fate 
whereas others become accessory cells. 
In a screen for regulators of egg cell fate we isolated the 
lachesis (lis) mutant which forms supernumerary egg cells. 
In lis mutants accessory cells differentiate gametic cell fate, 
indicating that LIS is involved in a mechanism that prevents 
accessory cells from adopting gametic cell fate. The 
expression pattern of LIS suggests that this mechanism is 
generated in gametic cells, implying that lateral inhibition 
patterns the female gametophyte. 

LIS is homologous to the yeast splicing factor PRP4. The 
puzzling link between the regulation of gametic cell fate 
and the splicing apparatus is corroborated by the finding 
that defects in a second splicing factor, CLOTHO, also 
result in the formation of supernumerary egg cells. Possible 
implications will be discussed.  
  

S31-5 
Changes in the phloem unloading pathway during ovule 
development 
Werner D., Gerlitz N. and Stadler R. 
FAU Erlangen-Nürnberg, Germany; 
dwerner@biologie.uni-erlangen.de 

Photoassimilates are transported to sink tissues via the 
phloem. In transgenic AtSUC2pro:GFP plants, the 28 kDa 
GREEN FLUORESCENT PROTEIN is synthesized in 
companion cells and moves into sieve elements. Wherever 
large plasmodesmata are present in sink tissues, GFP 
spreads out of the phloem, which indicates a symplastic 
assimilate unloading pathway. This has been shown for 
many sink tissues of Arabidopsis thaliana, e.g. for root tips, 
sink leaves, anthers, petals and seeds (Imlau et al., 1999).  
The presented data describe a detailed analysis of phloem 
unloading in developing ovaries. Using GFP and HPTS as 
phloem mobile tracers it was possible to visualize two 
switches in the mode of phloem unloading from symplastic 
in small buds to apoplastic in large buds and back to 
symplastic in open flowers of Arabidopsis.  
During very early stages of ovule development in small 
buds of AtSUC2pro:GFP plants, GFP is visible in placental 
tissue and in every cell of the developing ovule. This shows 
that phloem unloading into the developing ovary and post 
phloem movement of assimilates during very early stages 
of ovule development occur symplastically. In contrast, 
once the funiculus is properly developed, GFP as well as 
phloem loaded HPTS is restricted to the sieve element 
companion cell complex in developing ovules. This 
indicates that phloem unloading in larger buds occurs 
apoplastically. However, once the flower is pollinated, GFP 
is again unloaded symplastically. 

S31-6 
New species-specific genes involved in sexual 
reproduction of barley 
Radchuk V., Rutten T., Sreenivasulu N., Wobus U. and 
Borisjuk L. 
Leibniz-Institut für Pflanzengenetik und 
Kulturpflanzenforschung (IPK), Germany; radchukv@ipk-
gatersleben.de 

Traits mediating reproduction often undergo rapid 
evolution. Flower and seed development in plants is 
correlated with expression of a unique gene set. We cloned 
the new jekyll gene from barley with unique sequence but 
with a genomic structure similar to glycine-rich proteins, 
which are involved in sexual reproduction in Arabidopsis. 
Early we studied the role of the JEKYLL during barley 
seed development and established its involvement in sexual 
reproduction (Radchuk et al., Plant Cell; 2006). Here we 
show that jekyll is expressed early in gynoecium and in 
mature anthers. Searching the ESTs, we further found two 
partially similar genes expressed during reproduction in 
barley. Jekyll is expressed in the nurse tissues of 
gynoecium and over all period of seed development in 
nucellar projection. Jekyll is up-regulated in cells destined 
for autolysis and is directly involved in nutrient supply to 
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the developing tissues. RNAi-mediated down regulation of 
jekyll decelerates autolysis and cell differentiation within 
the nurse tissues. Flower development and seed filling are 
thereby extended. Overall, JEKYLL plays a decisive role in 
driving the programmed cell death in nucellar tissues. We 
further suggest that cell autolysis during the differentiation 
of the nucellus allows the optimal provision of basic 
nutrients to the new developing organs. The role of jekyll 
and relative genes in gynoesium, anthers and during seed 
development will be discussed.  
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S32-1 
Tea - Recent developments 
Engelhardt U. 
Food Chemistry/TU Braunschweig, Germany; 
u.engelhardt@tu-bs.de 

An overview is given on tea constituents with a focus on 
several groups of phenolic compounds, such as catechins, 
flavonol and flavone glycosides, theaflavins, and phenolic 
acids among others. The corresponding analytical methods 
and possible health effects are briefly mentioned. The 
variation between green, black, white oolong and puerrh tea 
is discussed with respect to the manufacturing process. 
More recent issues are presented with a bit of a detail:1. 
Theanine, a non-proteinogenic amino acid, is known as a 
tea constituent since long has attracted new interest due to a 
possible neuroprotective and cognitive enhancing 
effect.The properties of theanine are discussed along with 
the possible mechanism of action, the analysis and some 
data on the content in tea (brews).2. Health effects of tea 
with or without milk. A new battle has been initiated by a 
recent paper. The findings are the following: Milk 
counteracts the favourable health effects of  tea on vascular 
function. The results of this study are conflicting with other 
studies where no effect of the addition of milk to tea was 
observed.3 Another debate has been initiated by recent 
papers on the astringency of tea brews. It was stated, that 
neither the thearubigin-like compounds nor theaflavins or 
catechins are responsible for the astringent taste of tea but 
the flavonol glycosides, mainly rutin. These compounds 
might  contribute to the bitter taste of tea infusions by 
amplifying the bitterness of caffeine. This will be discussed 
based on data for flavonol glycosides in a variety of teas. 

S32-2 
Effect of nitrogen supply and root-zone pH on 
accumulation of nutrients, amino acids and catechins in 
green tea (Camellia sinensis (L.) O. Kuntze) 
Gerendás J.1, Ruan J.2, Härdter R.3 and Sattelmacher 
B.1 
1Institute for Plant Nutrition and Soil Science, University of 
Kiel, Germany; 2Tea Research Institute of CAAS, 
Hangzhou 310008, China.; 3K+S Polska sp. z o.o. Pl. 
Wiosny Ludów 2, 61-831 Poznań, Poland; 
jgerendas@plantnutrition.uni-kiel.de 

Tea is tolerant to low substrate pH and considered to prefer 
NH4

+, but the interaction between root zone acidity and 
nitrogen (N) form with respect to the accumulation of free 
amino acids and catechins, important for the quality of 
made green tea, is purely understood. Tea plants were 
cultured hydroponically with different concentrations and 
forms (NH4

+, NO3
-, mixed) of N at pH 4, 5 and 6. Plants 

supplied with NO3
- grew poorly showing yellowish leaves 

resembling N deficiency irrespective of root-zone pH, 
corresponding to lower N absorption rates, reduced 
glutamine synthetase (GS) activity, and lower 
concentrations of free amino acids and glucose in roots. 
Concentrations of free amino acids, sugars and GS activity 
were generally not influenced by pH. Plants cultivated with 
increasing N supply showed increased concentrations of 
free amino acids, and the proportion of arginine and 
glutamine increased sharply at the highest N supply, as 
compared to theanine (N5-ethyl-glutamine), a unique amino 
acid of sweet and mellow taste. An imbalanced C and N 
status in roots likely cause the increasing allocation of N to 
amino acids of low C/N ratio, improving the carbon 
economy of the root. Content of most catechins analysed in 
young shoots were reduced at highest N supply, which may 
be due to decreased substrate available in view of reduced 
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carbohydrate contents in N-rich plants. The results also 
indicate that tea is tolerant to acidic soil conditions and 
well-adapted to NH4

+-rich environments, which is 
discussed in relation to species of climax vegetations of 
acid, NH4

+-dominated soils. 

S32-3 
Different drought adaptation strategies of wild Coffea 
arabica populations along a rainfall gradient in 
Ethiopia 
Burkhardt J.1, Kufa T.1,2, Beining A.1, Goldbach H.1 
and Fetene M.3 
1University of Bonn, Germany, INRES-Plant Nutrition; 
2Jima Agricultural Research Center, EIAR, Ethiopia; 
3Addis Abeba University, Biology Department, Ethiopia; 
j.burkhardt@uni-bonn.de 

We compared the water use of four wild Coffea arabica 
populations along a rainfall gradient in Ethiopia. While the 
driest site, Harenna, lies east of the Rift valley, the other 
sites are situated in the southwestern part of Ethiopia. 
Measurements were carried out in situ, as well as in an 
extended ex situ experiment, where seeds of the four 
original sites were used to raise seedlings. Measurements 
tackled all relevant parts of water transport, i.e. soil, 
hydraulic conductivity of root and shoot,  stomata, and vpd.  
Water use efficiency in situ, measured by isotopes as well 
as by gas exchange, was found to be higher in the dry than 
in the wet season, and on dry sites compared to wet sites. 
No correlation with the rainfall gradient was observed 
neither when measuring the hydraulic system in situ, nor 
when looking at the reaction of seedlings to drought and 
radiation stress under ex situ conditions. Plants from 
Harenna showed highest transpiration. Plants from the 
wettest site were more conservative in terms of water use 
and withstood much longer against drought stress, at the 
same time having lower productivity. 
The results showed that the precipitation gradient was not 
reflected in a simple way by drought stress tolerance of 
trees and that the populations follow different strategies 
under drought stress. Modern coffee varieties have a very 
narrow genetic basis, likely to based on genotypes from 
east of the Rift valley. The present results confirm that 
genotypes west of the Rift valley are highly valuable for 
enriching the genetic basis of cultivated C. arabica 
germplasm. 

S32-4 
Variability in enset (Ensete ventricosum) in the varying 
climates of Ethiopia - an attempt at physiologic and 
taxonomic explanations 
Zippel K. 
Humboldt University, Agricultural-Horticultural Faculty, 
Fruit Science; kzippel@gmx.net 

Enset (Ensete ventricosum (Welw.) Cheesm., Musaceae) is 
a subsistence crop in southern and south-western Ethiopia, 
cultivated at altitudes from 1300 to 3300 metres for its 
starchy underground corm and leaf sheaths. The 
geographical distribution extends from 5N to 14N latitude 
and 35E to 41E longitude. Annual rainfall varies from 950 
to 1500 mm, rainfall seasons are unimodal, bimodal or do 
not show clearly distinguishable patterns. Several 
vegetatively propagated landraces enable versatile uses and 
cultivation under different climates.  
Two groups appear in cultivated enset, often termed 'male' 
and 'female'. 'Male' enset is tall, fibrous, tolerant to drought 
and frost, to pests and diseases, and has a bitter taste. 

'Female' plants are short with a bulbous pseudostem. They 
are highly susceptible to pests and diseases, do not 
withstand frost and drought, but are preferred for their 
taste. Uncultivated enset resembles the 'male' type, 
seedlings loose the 'female' qualities after a few 
generations, they are kept only by vegetative propagation. 
The 'male' remain, which seems to enable better growth at 
highland altitudes. 
Enset was introduced several times into Ethiopia during 
migrations over the past 10,000 years by different ethnic 
groups. The present diversity might have resulted through 
an exchange of genes from differing origins: East African 
E. ventricosum grows at altitudes from 1500 to 2000 metres 
in Kenya, Tanzania, Uganda and Burundi. E. giletii is a 
small species with an extremely bulbous pseudostem 
growing in tropical Central Africa, Cameroon, Kongo, and 
southern Sudan. 

S32-5 
Application of Biotechnology for the Improvement of 
Tropical Crop Plants 
Hoque I. and Sarker R. 
Dhaka University, Bangladesh; mimdadul07@yahoo.com 

The world population is expected to reach 7 billion within 
25 years. One out of every six persons, in the developing 
world does not have access to food. Agricultural production 
is growing at the slower rate of about 1.8 % annually. At 
present Bangladesh has a population of about 140 million. 
By 2015, it is estimated to be 165 million. It has a total of 
14 million hectare of arable land, where 1.5 million hectare 
is very flood prone, 5.05 million hectare is drought prone 
and 3 million hectare has salinity problem. River erosion, 
industrialization and urbanization have reduced the 
availability of arable land of about 1.6% per year and 
caused alarming deterioration of soil, water (including 
arsenic contamination) and air quality, etc. The crops 
grown in the developing world are affected by several 
agricultural constraints, e.g. diseases, pests, and drought. It 
has been estimated that about 14% yield losses occur due to 
infestation of pest and diseases of the total agricultural 
production. Agricultural biotechnology can be vital for 
most of the developing countries in the world. It can help in 
minimizing the crop damage through disease and pest 
resistant varieties, reducing the use of chemicals, enhancing 
stress tolerance in crop plants. Researchers of Bangladesh 
have been engaged to utilize the modern biotechnological 
methods to develop stress tolerant crop varieties needed for 
Bangladesh agriculture. In my presentation I shall highlight 
all these developments including regulatory mechanisms 
being implemented in Bangladesh and their impact for 
other developing countries. 

S32-6 
Development of Agro Biotechnology in Pakistan 
Zafar Y. 
National Institute for Biotechnology and Genetic 
Engineering, Pakistan; y_zafar@yahoo.com 

Biotechnology has been selected as key driver for 
economic growth by government of Pakistan. During last 
five years public sector has funded 35 million US$ on 
biotech R&D projects. Several institutes acquired facilities 
to develop GM crops which are at various stages of 
development, evaluation, field testing and commercial 
release. However, no official GM crop has been released so 
far though non approved Bt cotton is now covering a large 
area. Pakistan is signatory to all the international 
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regulations and conventions (WTO, CBD, CPB) but late to 
develop regulatory bodies. National Biosafety Directorate 
(NBC) and Intellectual Property Organisation of Pakistan 
(IPO-P) now functional but need capacity building for 
evaluation and monitoring of biotech products. There are 
now ten cases of GM crops with NBC waiting for 
approval and these are all from public sector institutes. 
Multinational corporations (MNCs) have a presence in the 
country but restricted mostly to sale and R&D facilities yet 
to take a start. Civil societies have also active and have 
mixed reaction to agri biotech products especially when it 
relates to resource-poor farmers and cleaner environment. 
Progress in biotechnology also resulted in understanding of 
plant diseases, development of diagnostic kits, national 
GMO testing facility and genomics studies of cotton, rice 
and wheat.  
All issues related to development, evaluation and release of 
GM crops in Pakistan along with related achievements will 
be presented.       
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S33-1 
Molecular landmarks for evolution of species. 
Coleman A. 
BioMed, Brown University, Providence, RI 02912 USA; 
Annette_Coleman@brown.edu 

The category "species" is, in  common taxonomic practice, 
based on a perceived common morphology, differing from 
that of related species.  This presumes a common trajectory 
of morphological and genetic change.  By contrast, species 
assignment based on the criterion of interbreeding is 
assumed to reflect more directly a common trajectory with 
genetic change.  The interbreeding criterion is often 
difficult or  impossible to test directly.  Is there a molecular 
surrogate?  One, ITS2 sequence, has so  far shown  great 
power in predicting whether two taxa can interbreed or 
not.  Briefly, if two taxa differ by even one Compensatory 
Base Change in the helix II or helix III pairings of their 
RNA secondary structure, they are found to be totally inter-
sterile; whereas two taxa sharing the same pairings are 
typically highly interfertile.  This observation  applies 
equally to plants, animals, fungi and protistans.  It should 
be of practical value to phycological taxonomists, and 
eventually should illuminate the process of speciation in 
eukaryotes.  

S33-2 
Using Comparative Genomic Approaches to Unravel 
the Complex Evolutionary History of Chromalveolates 
Bhattacharya D., Moustafa A., Nosenko T. and Reyes-
Prieto A. 
University of Iowa, United States of America; debashi-
bhattacharya@uiowa.edu 

Chromalveolates comprise the well-supported eukaryotic 
lineages cryptophytes, haptophytes, stramenopiles, ciliates, 
apicomplexans, and dinoflagellates and also include the 
telonemid and katablepharid protists that are less well 
studied. These taxa have adapted to a wide variety of 
environments and are characterized by a tremendous 
diversity of forms and modes of nutrition including 
heterotrophy, parasitism, phototrophy, and mixotrophy. 
According to the chromalveolate hypothesis, the common 
ancestor of these protist lineages was a free-living 
photosynthetic organism that derived its plastid via a red 
algal secondary endosymbiosis. Within-chromalveolate 
taxon relationships and the monophyly of this group are 
controversial and not yet fully substantiated with nuclear 
multi-gene trees. In addition, serial plastid endosymbioses 
and horizontal gene transfer events have significantly 
muddied the evolutionary history of genomes in this group. 
Given this uncertainty the most appropriate way to tackle 
chromalveolate evolution and phylogeny is through 
genomic (i.e., using EST and complete genome data) and 
bioinformatics approaches. In this talk, I will present recent 
work from our lab that addresses the impact of 
endosymbiotic and horizontal gene transfer on 
chromalveolate genome evolution and the problems posed 
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by these processes when resolving the phylogeny of genes 
and taxa in this group.  

S33-3 
Ancient Origin in Chromalveolate Algae of ‘Green 
Algal’ Genes Encoding Enzymes for Carotenoid 
Biosynthesis 
Frommolt R.2,1, Werner S.1, Paulsen H.1, Goss R.2, 
Wilhelm C.2, Zauner S.3, Maier U.3, Grossman A.4, 
Bhattacharya D.5 and Lohr M.1 
1Johannes Gutenberg-Universität Mainz, Germany; 
2Universität Leipzig, Germany; 3Philipps-Universität 
Marburg, Germany; 4The Carnegie Institution, Department 
of Plant Biology, Stanford, USA; 5University of Iowa, 
USA; lohr@uni-mainz.de 

Chromalveolate algae such as diatoms and haptophytes are 
major contributors to marine primary productivity. It is 
widely believed that they acquired their plastid via a single 
secondary endosymbiosis in which an early-diverging red 
alga was engulfed by the chromalveolate ancestor and then 
reduced to the plastid. This scenario predicts that plastid-
targeted, nucleus-encoded chromalveolate proteins should 
be most closely related to red algal homologs. We tested 
this idea by analyzing the complete set of proteins involved 
in carotenoid biosynthesis in two diatoms and a haptophyte 
and found that about one-third (5/18) of these nuclear genes 
are most closely related to green algal homologs with three 
branching within or sister to the early diverging 
Prasinophyceae. This phylogenetic association is 
corroborated by shared signature peptide sequences and the 
syntenic arrangement of a specific gene pair involved in the 
photoprotective xanthophyll cycle. Our data imply that the 
prasinophyte genes were acquired before the ancient split 
of diatoms and haptophytes consistent with a cryptic green 
algal endosymbiosis in the common ancestor of these 
chromalveolates. Under our favored scenario, the green 
genes were acquired in chromalveolates prior to the red 
algal endosymbiosis with most of the redundant “green” 
genes being subsequently replaced via endosymbiotic gene 
transfer from the captured red alga. The prasinophyte genes 
were likely maintained by selection because they increase 
physiological fitness in diatoms and haptophytes.  

S33-4 
Plastid isoprenoid metabolism in the oyster parasite 
Perkinsus marinus connects dinoflagellates and malaria 
pathogens - new impetus for studying alveolates 
Petersen J. 
TU Braunschweig, Institut für Genetik, Germany; 
j.petersen@tu-bs.de 

Eukaryotes synthesize isoprenoids via two completely 
different metabolic routes. The genuine cytosolic 
mevalonic acid (MVA) pathway is present in metazoa and 
fungi, whereas plants, algae and some Apicomplexa 
including the malaria parasite, Plasmodium falciparum, 
contain an additional plastid-located pathway with the 
characteristic metabolite 2-C-methyl-d-erythritol 4-
phosphate (MEP). We analyzed the evolutionary 
distribution of both isoprenoid pathways among 
eukaryotes. The unexpected identification of all genes of 
the strict plastid specific MEP pathway in the heterotrophic 
oyster parasite Perkinsus marinus and four closely related 
species provides strong evidence for the presence of a non-
photosynthetic plastid in these organisms. Perkinsea are the 
sistergroup of dinoflagellates and have an evolutionary key 
position within the superensemble Alveolata, which 

moreover comprises apicomplexans and ciliates. Our 
phylogenies based on ten newly established 1-deoxy-D-
xylulose-5-phosphate reductoisomerase (DXR) sequences 
document a common red algal origin of this gene for all 
"chromist" lineages (stramenopiles, haptophytes, a 
cryptophyte) and a red algal affiliation was also observed 
for a peridinin-containing dinoflagellate, Perkinsus species 
and apicomplexans. These novel findings are in agreement 
with a common origin of "chromist" plastids via a single 
eukaryote-to-eukaryote endosymbiosis and we discuss 
different scenarios of plastid acquisition in alveolates. 

S33-5 
Snapshot in the evolution of a plastid? – Reductive 
Genome Evolution in the Chromatophores of Paulinella 
chromatophora Lauterborn 
Nowack E.1, Glöckner G.2, Marin B.1 and Melkonian 
M.1 
1Botanisches Institut, Universität zu Köln, Germany; 
22Fritz-Lipmann Institut, Leibniz Institut für 
Altersforschung, Jena, German; eva.nowack@uni-koeln.de 

One of the major steps in the evolution of life was the 
origin of photosynthesis in nucleated cells underpinning the 
evolution of plants. It is well accepted that this evolutionary 
process was initiated when a cyanobacterium was taken up 
by a colorless host cell, probably more than a billion years 
ago, and transformed into a photosynthetic organelle during 
a process known as primary endosymbiosis. 
Paulinella chromatophora is a thecate freshwater amoeba 
discovered in 1895 by Robert Lauterborn. Its most 
distinctive features are two sausage-shaped plastid-like 
inclusions – termed chromatophores – that support the 
photoautotrophic existence of the amoeba. By phylogenetic 
analyses we have shown that the chromatophores of 
Paulinella chromatophora do not share the monophyletic 
origin of the plastids but were obtained by a more recent 
endosymbiotic process, which involved a cyanobacterium 
distinct from the ancestor of the plastids. To obtain insight 
into the processes taking place during early stages of the 
endosymbiosis of a photoautotrophic bacterium, we 
sequenced the complete chromatophore genome by a 
shotgun approach. Our analyses reveal a significant 
reduction of the chromatophore genome (genome size 1.02 
MB) compared to its free-living relatives and the loss of a 
multitude of metabolic pathways necessary for a free-living 
existence. Here, we present an in depth analysis of the 
chromatome, and compare its characteristics with that of 
plastids and bacterial endocytobionts. 

S33-6 
Green algal biofilms on artificial hard substrates: a 
polyphasic approach to unravel hidden algal 
biodiversity 
Mudimu O.1, Hallmann C.1, Zufall-Roth E.1, Karsten 
U.2 and Friedl T.1 
1Universität Göttingen, Experimentelle Phykologie und 
SAG; 2Universität Rostock, Angewandte Ökophysiologie; 
tfriedl@uni-goettingen.de 

In middle Europe green algal biofilms on house facades, 
monument surfaces and roof tiles cause undesired optical 
effects and accelerate biocorrosion. They are exposed to 
strongly changing and often extreme environmental 
conditions and their taxonomic composition has been little 
known so far. A better understanding of the biofilm algal 
diversity and ecophysiology may lead to an 
environmentally safe protection of building/monument 
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surfaces. Using a polyphasic approach based on rDNA 
sequencing we identified so far about 40 different green 
algal phylotypes, the great majority of them distributed on 
8 lineages of the class Trebouxiophyceae. Despite sequence 
comparisons of the biofilm algal phylotpyes with a large 
variety of reference strains, identification was only possible 
down to genus level and in very few cases to species level. 
This may indicate the presence of new algal species in the 
biofilm and that the taxonomy of these algae is sofar only 
poorly understood. At one locality, 3 to 15 different algal 
phylotypes were detected. Apatococcus, represented by 7 
distinct lineages in ITS rDNA phylogenies was the most 
dominant alga followed by Glaphyrella trebouxioides and 
Stichococcus-like algae. Each the of the other 
trebouxiophytes were found at at least two of the studied 70 
localities. DGGE analyses allowed a more rapid 
identification of an expanded number of localities.  
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S34-1 
Life Cycle Assessment as Tool for Promoting 
Sustainability of Wood Products 
Rueter S.1 and Frühwald A.2 
1Federal Research Centre for Forestry and Forest Products 
(BFH); 2Universität Hamburg, Zentrum Holzwirtschaft; 
bergmann@botanik.uni-hamburg.de 

The idea behind Life Cycle Assessment (LCA) is to 
balance all the inputs from outside a defined system, like 
the energy and material flows, as well as all outputs, like 
products, emissions and depositions. By doing so, LCA 
provides the opportunity of assessing the environmental 
performance of products and services along their entire life 
cycle. Although LCA is mainly intended to evaluate the 
impact of human action on the environment (technosphere), 
LCA for wood products also includes the biological 
production of trees (biosphere) in the examination. This 
positively affects especially LCA indicators like the Use of 
Renewable Primary Energy [in MJ] or the Global Warming 
Potential [in kg CO2 equiv.]. 
In recent years, LCA has become an important tool for 
decision making in policy, industry and the public sector. 
For instance, the environmental assessment of buildings by 
means the so-called Environmental Product Declarations 
(EPDs) will be based on quantified environmental life cycle 
product information. Currently, efforts are being made on 
European level to harmonize all the national initiatives that 
take place with respect to building assessment. 
LCA can therefore serve as an effective tool to promote the 
benefits of wood products with respect to sustainability. 

S34-2 
Growth and Pathogen Defence in Forest Trees: 
Matyssek R., Oßwald W., Grams T., Fleischmann F. 
and Häberle K. 
Technische Universität München WZW, Germany; 
matyssek@wzw.tum.de 

Trade-offs between metabolic demands, as postulated by 
the “Growth-Differentiation Balance Theory” (GDB) 
between growth and stress defence, may govern resource 
allocation in plants. GDB assumes a “dilemma” between 
sustaining competitiveness (mediated through growth) and 
defence against pathogens. Plants may pursue 
“opportunities”, however, beyond dilemmatic constraints 
associated with trade-offs.  Beech and spruce (juvenile and 
adult individuals) are examined under controlled and field 
conditions (pathogen attack, competition, CO2/O3, light, 
nutrient regimes). Biotic stress modifies abiotic impact, and 
allocation may obey allometric rules during ontogeny 
rather than metabolic regulation. Cost/benefits of resource 
investments vs. gains quantify competitiveness in relation 
to the space to be exploited. Defence in view of prevented 
space loss renders space a common “currency” for 
adequately comparing resource turnover across biotic 
interactions. GDB demands for mechanistic revision.  

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 14:00  – 16:00  S34 Hall E 
  Cell - Tree - Timber  

  Chair:     Elisabeth Magel, Michael Köhl  

 14:00 – 14:20 S34-1 Rueter S. - Life Cycle Assessment as Tool for 
Promoting Sustainability of Wood Products 

 

 14:20 – 14:40 S34-2 Matyssek R.- Growth and Pathogen Defence in 
Forest Trees 

 

 14:40– 14:55 S34-3 Bolte A. Adaptation of forests and forestry to 
climate change – what are the options and the limitations? 

 

 14:55– 15:15 S34-4 Boerjan W. - Engineering lignin for end use 
applications 

 

 15:15 – 15:30 S34-5 Ache P. - Seasonal regulation of ion- and 
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formation and mechanical properties of poplar wood 

 

 15:45 – 16:00 S34-7  Zimmermann D. - Mechanisms of water ascent in 
tall trees 
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S34-3 
Adaptation of forests and forestry to climate change – 
what are the options and the limitations? 
Bolte A. 
Institute for Forest Ecology and Forest Inventory, 
Eberswalde, Germany; a.bolte@bfh-inst7.fh-eberswalde.de 

Due to a doubling of atmospheric CO2 concentrations, 
global average air temperature may increase by 1.8 to 5.8 
°C within the next 100 years (IPCC 2007). Europe may 
have to face the effects of climate change in the near future, 
including the alteration of forest ecosystems and changing 
forestry. Long-lived species like forest trees have adapted 
to climate change throughout their evolutionary history; 
however, the predicted rapid change of climate and site 
conditions may exceed plant adaptability in future 
(Parmesan and Yohe 2003, Root et al. 2003). Due to the 
alternation of forest ecosystems, new perspectives for 
forestry can arise in northern parts of Europe whereas 
forestry in some parts of southern and Central Europe may 
have to expect losses of forest productivity and vitality. The 
talk will present and discuss options and limitation of 
future forestry that are indicative for the quantity and 
quality of timber production throughout Europe. Literature:  
IPCC [Intergovernmental Panel on Climate Change] 2007. 
Climate Change 2007: The Physical Science Basis. 
Summary for Policymakers. Contribution of Working 
Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change. WMO, 
Geneva. 
Parmesan; C., G. Yohe (2003): A globally coherent 
fingerprint of climate change impacts across natural 
systems, Nature, Vol. 421, 37-42. 
Root, T.L., J.T. Price, K.R. Hall, S.H. Schneider, C. 
Rosenzweig, J.A. Pounds (2003): Fingerprints of global 
warming on wild animals and plants, Nature Vol. 321, 57-
60.  

S34-4 
Engineering lignin for end use applications 
Boerjan W. 
VIB, Belgium; woboe@psb.ugent.be 

Lignin is an aromatic polymer that is abundantly present in 
secondarily-thickened plant cell walls. It confers rigidity to 
the wall and allows transport of water and solutes through 
the vascular system. Lignin plays a negative role in a 
number of agro-industrial processes, such as pulping and 
forage digestibility. Lignin is as well the most important 
limiting factor in the conversion of plant cell walls to 
fermentable sugars in the production of bioethanol. Hence, 
significant research efforts have been devoted to 
understanding lignin biosynthesis and deposition.   
Research over the last decade has mainly focussed on 
understanding the monolignol biosynthesis pathway, 
paving the way to engineer wood quality for pulping. These 
studies have shown that the lignin polymer is malleable in 
its composition and its structure, that it incorporates many 
more than the classical three monolignols, and that it 
readily incorporates products from incomplete monolignol 
biosynthesis. This malleability opens perspectives to design 
entirely novel lignins to improve lignin removal for e.g the 
conversion of plant cell walls to bioethanol. It now also 
becomes clear that genetic modification of monolignol 
biosynthesis in the cell wall has wide-ranging 
consequences on a number of metabolic processes and 
affects the biosynthesis of the other cell wall 

macromolecules. Molecular insight into these pleiotropic 
effects is essential if we are to taylor cell walls for end use 
applications. 

S34-5 
Seasonal regulation of ion- and metabolite transport 
between poplar shoot tissues 
Ache P., Escalante-Pérez M., Larisch C. and Hedrich R. 
Universität Würzburg, Germany; ache@botanik.uni-
wuerzburg.de 

Potassium availability and acquisition are pivotal for the 
generation of biomass and thus wood production in 
growing poplar trees. We investigated the role of potassium 
in wood production, transitions between dormancy and 
active growth, bud set and -break, as well as the impact of 
drought and salt stress on these processes. In this context 
we could demonstrate that e.g. expression and activity of 
potassium transporters and channels control differentiation- 
as well as secondary growth processes. Based on this 
knowledge we extended our studies towards the elucidation 
of the molecular mechanisms controlling seasonal and 
regenerative changes in poplar physiology. In particular 
seasonal changes of transport processes (K+, Ca2+ and 
metabolites) in phloem and wood rays as well as rerouting 
of nutrients, storage and signal substances are now in the 
main focus of our studies. Therefore we apply the Laser-
Micro-Dissection technique (LMD) for expression profiling 
of ray cells at different seasonal stages.  

S34-6 
The effect of calcium nutrition on formation and 
mechanical properties of poplar wood 
Lautner S. and Fromm J. 
Technische Universität München, Germany; 
lautner@wzw.tum.de 

To study the effects of calcium on wood formation, 
Populus tremula L. x Populus tremuloides Michx. clones 
were grown for six weeks in hydroponics modified in their 
calcium contents. Energy dispersive x-ray analysis (EDXA) 
revealed an increase of calcium in the phloem, the 
cambium and the xylem elongation zone with increasing 
Ca2+-supply in the nutrient solution. By using light and 
electron microscopy a strong reduction was shown on the 
cambial and the elongation zone under calcium starvation. 
In addition, FTIR analysis on xylem cells formed under 
calcium starvation revealed a reduction of some absorption 
bands. Also, a significant reduction in libriform fiber length 
was detected with decreasing calcium supply in the nutrient 
solution. Furthermore, wood of Populus trichocarpa (cv 
Trichobel) clones grown under modified calcium nutrition 
was analyzed for its mechanical properties. In early wood 
microsamples we found that the modulus of elasticity 
(MOE) was reduced with decreasing calcium nutrition. 
In conclusion, our results show a significant influence of 
calcium nutrition on the structure, chemistry and 
mechanical properties of wood. Thus, efficient calcium 
supply has to be considered a decisive factor of wood 
formation. 

S34-7 
Mechanisms of water ascent in tall trees 
Zimmermann D.1, Westhoff M.2, Wegner L.2, 
Zimmermann U.2, Bentrup F.3 and Bamberg E.1 
1Biophysikalische Chemie, Max-Planck-Institut für 
Biophysik, Deutschland; 2Lehrstuhl für Biotechnologie, 
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Universität Würzburg, Deutschland; 3Abteilung für 
Pflanzenphysiologie, Universität von Salzburg, Österreich; 
dirk.zimmermann@mpibp-frankfurt.mpg.de 

The Cohesion-Tension Theory assumes that water is pulled 
exclusively by long-distance, extremely negative pressure 
gradients through continuously water-filled xylem vessels 
from the roots to the foliage of tall trees. Measurements on 
trees (up to 60 m tall) using a broad array of techniques 
yielded a coherent set of data which disclosed no evidence 
for continuously water-filled vessels. Except after 
extremely strong rainfalls, cohesive water columns of short 
length (cohesive water) and mobile water (as measured by 
1H NMR imaging) was found predominantly at 
intermediate heights of the trunk but not at the base or 
towards the top of the trunk. Similar results were obtained 
for branches. Furthermore, branches at the top contained 
more cohesive/mobile water than further below. The results 
suggested that water lifting occurs by short-distance 
capillary, osmotic and transpiration-bound tension 
gradients as well as by mobilization of water in the 
parenchymatic tissues. Furthermore, Eucalyptus, popular 
and many other (salt-tolerant) species have additionally 
developed an efficient mechanism for water uptake from 
the atmosphere. Leaves of these species are covered by a 
mucilage layer and/or contain epistomatal plugs. The xylem 
vessels also contained mucilage. Water supply of the leaves 
takes place via hydration of the mucilages. Mucilage-based 
foliar water uptake explains the finding that the balancing 
pressure values (as measured with the pressure bomb) 
depended on the relative humidity, but not on height. The 
results are at variance with the above mentioned 
assumptions of the CT Theory.  
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S35-1 
Symbiotic signalling in legume-Rhizobium interactions 
Broughton W., Le Quéré A. and Deakin W. 
Université de Genève, Switzerland; 
william.broughton@bioveg.unige.ch 

Biological nitrogen fixation is only catalysed by 
prokaryotes. The reduction of atmospheric nitrogen to 
ammonia is generally limited in free-living bacteria, 
however, by the availability of carbon, and the inhibition 
caused by oxygen on the catalytic enzyme responsible 
(nitrogenase). To overcome this, certain nitrogenase-
possessing bacteria, the rhizobia, enter into a symbiosis 
with plants of the Leguminosae family. Usually rhizobia 
enter the roots of the legumes and occupy specialised root 
organs, called nodules, in which they are supplied by 
carbon from the plant and oxygen availability is carefully 
controlled. Our previous work with NGR234 has uncovered 
the main players in terms of symbiotic signalling 
molecules, Nod-factors (NFs), Surface Polysaccharides 
(SPS), proteins secreted by a type III secretion system 
(T3SS) etc. We have characterized them structurally and 
genetically as well as their in vitro regulation.  

S35-2 
Analysis of the genistein stimulon of Bradyrhizobium 
japonicum 
Göttfert M.1, Lang K.1, Lindemann A.2, Hauser F.2 and 
Hennecke H.2 
1Institute of Genetics, TU Dresden, Germany; 2Institute of 
Microbiology, ETHZ, Switzerland; michael.goettfert@tu-
dresden.de 

Bradyrhizobium japonicum enters symbiosis with soybean 
and some other legumes. Genistein, a flavonoid released by 
soybean seedlings, activates the LysR-type regulator 
NodD1 and the two component regulatory system NodVW. 
Both systems are essential for efficient expression of 
nodulation genes. nodD1 and nodW are also required for 
the expression of ttsI, a putative member of the two-
component regulatory family. TtsI is the activator of genes 
encoding a type III secretion system. 
To identify genistein-inducible genes, we used a whole-
genome microarray. RNA was isolated from wild type and 
several mutant strains. Within the wild type, about 100 
genes are inducible by genistein, e.g. the flagellar cluster 
and several transport related genes. The majority of the 
inducible genes is not preceded by known promoter 
elements. In contrast to nodD1, nodW is essential for 
induction of most of the genes. The over-expression of 
genes downstream of nodD1 leads to genistein-independent 
repression of several genes. TtsI-regulated genes are 
probably induced at a level too low to be reliably detectable 
by microarray analyses. However, induction of these genes 
could be demonstrated by using the lacZ reporter.  

S35-3 
Bacterial N-Acyl-Homoserine Lactones (AHLs): 
Influence on antioxidative and glutathione-dependent 
detoxification mechanisms in plants 
Götz C., Fekete Á., Hartmann A., Schmitt-Kopplin P. 
and Schröder P. 
GSF Research Center, Germany; christine.goetz@gsf.de 

Plants grown in agriculture are exposed to various species 
of soil-borne bacteria, which communicate via small 

Date Start/End Time Lecture Session Room 
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signalling substances. In gram-negative bacteria, this so-
called “quorum sensing” is mostly facilitated by N-acyl-
homoserine lactones (AHLs). By detecting the AHL 
concentration, bacteria are enabled to respond by 
expressing specific gene answers. Our interest was to 
examine whether plants might be able to “overhear” 
bacterial communication. Since plants can naturally be 
exposed to a huge diversity of bacterial species from 
beneficial to harmless as well as pathogenic bacteria, 
sensing of AHLs might provide a certain advance to plants 
by enabling them to modify their defence mechanisms 
according to the kind of signal they encounter. 
Understanding the plants’ reactions towards bacterial 
communication might represent a key factor in the 
development of future plant protection techniques. Barley 
and the tropical legume yam bean have therefore been 
chosen as model plants. The basic approach was to clarify 
whether AHLs specifically induce responses in enzymes 
involved in antioxidative regulation processes as well as in 
the detoxification capacity for xenobiotics. The latter 
studies are focussed on glutathione S-transferases (GSTs), 
an important enzyme class involved in detoxification of 
xenobiotics and peroxides. Furthermore, plants were 
examined for sulphur-containing compounds involved in 
glutathione metabolism to investigate possible effects of 
bacterial signal substances on the detoxification and redox 
status in both plants.   

S35-4 
IAA production by the fungal endophytes 
Piriformospora indica and Phialocephala fortinii and its 
impact on host plant interaction 
Sirrenberg A.1, Göbel C.3, Grond S.4, Czempinski N.4, 
Ratzinger A.1, Karlovsky P.1, Santos P.2, Feussner I.3 
and Pawlowski K.2 
1DNPW, Molekulare Phytopathologie, Georg-August 
Universität Göttingen; 2Department of Botany, Stockholm 
University, Sweden; 3Albrecht-von-Haller Institut, Georg-
August Universität Göttingen; 4Institut für Organische 
Chemie, Georg-August Universität Göttingen; 
asirren@gwdg.de 

Two fungal endophytes, Pi. indica and P. fortinii, which 
have been shown to improve plant growth, have been tested 
in bioassays for their interaction with Arabidopsis in a 
sterile system and for their capacity to produce IAA. In 
bioassays Pi. indica led to stunted and highly branched root 
growth in Arabidopsis plants in direct contact with the 
fungus as well as at a little distance from it. The plants 
were healthy and well developed. On the other hand, four 
different P. fortinii strains from different host plants had a 
detrimental effect on Arabidopsis. Plants in direct contact 
with the fungus died and plants at a little distance from the 
mycelium developed poorly but showed increased root 
branching. The effector of root branching could be 
extracted by ethyl acetate or HIP extraction from fungal 
culture filtrates and IAA was determined by GC-MS and 
HPLC-MS. IAA production by Pi. indica was at 1.4 µM 
after four weeks of liquid culture, whereas IAA production 
by P. fortinii strains differed greatly between 0 and 0.8 µM. 
Since its first isolation in 1998 it has been speculated how 
Pi. indica promotes plant growth, because of the absence of 
an interface for nutrient exchange like in mycorrhiza and its 
necrotrophic growth type. Here we present the hypothesis 
that the growth promoting effect is due to enhanced root 
branching as an effect of IAA production by the fungus. 

S35-5 
nREM is a novel, structural phoshoprotein located in 
lipid rafts and involved in signaling events during 
symbiotic infection of Medicago truncatula 
Ott T.1, Timmers T.1, Lefebvre B.1, Moreau S.1, Vernié 
T.1, Godiard L.1, Jauneau A.2, Rossignol M.2, Gamas P.1 
and Niebel A.1 
1INRA CNRS Toulouse, France; 2University Paul Sabatier, 
Toulouse, France; thomas.ott@toulouse.inra.fr 

Key signalling components were identified during 
symbiotic interactions between the legume M. truncatula 
and its symbiont Sinorhizobium meliloti. Using 
transcriptome analysis we identified a novel protein family 
called remorins of, so far, unknown function that was 
strongly induced during infection. Other data for this gene 
family suggest crucial and generic functions of the encoded 
proteins during such microbial infection and development. 
One remorin (nREM) that has a unique expression profile 
and is specifically induced during S. meliloti infection and 
nodule development. While the corresponding gene is 
strongly induced by bacterial Nod factors and during early 
steps of infection, several plant mutants affected in Nod 
factor signalling such as Mtnsp1 and Mthcl lack induction 
of nREM. By shotgun proteomics and Western blotting, we 
showed that nREM is located in ‘lipid rafts’, putative 
microdomains in plasma membranes. Such domains have 
been proposed to be crucial sites for viral and bacterial 
entry as well as processing in mammalian systems.  
Immunolocalisation revealed nREM to accumulate in close 
physical distance to the invading bacteria including 
infection threads. Expressing fluorophore tagged versions 
of nREM in tobacco leaves and M. truncatula roots and 
using FRET/FLIM we show can putative interaction 
between nREMs. Using real time imaging confocal 
microscopy we demonstrate that nREMs localise to highly 
mobile structures that probably associate with and 
dissociate from lipid rafts. We are currently screening for 
further protein-protein and protein-ligand interactions. 

S35- 6 
Suppression of plant defense response by a mycorrhiza 
helper bacterium 
Tarkka M.1, Lehr N.2, Schrey S.2 and Herold M.2 
1Helmholtz-Centre for Environmental Research - UFZ, 
Germany; 2University of Tübingen, Germany; 
mika.tarkka@ufz.de 

The colonisation of plant roots by mycorrhizal fungi is 
promoted by mycorrhization helper bacteria belonging to 
diverse taxonomical groups. The mycorrhization helper 
bacterium Streptomyces sp. AcH 505 promotes fungal 
mycelial growth by synthesizing auxofuran, an auxin 
related compound. In addition, AcH 505 produces an 
inhibitor of mycelial growth, the antibiotic WS-5995 B [1]. 
Only the antibiotic tolerant strains are able to infect 
Norway spruce (Picea abies). We have analyzed if AcH 
505 could serve as a biocontrol agent against 
Heterobasidion root and butt rot [2]. Whereas most tested 
Heterobasidion strains were sensitive against the antibiotic 
and suppressed by the bacterium, the growth of strain 
Heterobasidion annosum 331 was unaffected by AcH 505. 
Root colonisation by Heterobasidion annosum 331 was 
promoted by the bacterium due to a decrease in defense 
related gene expression in Norway spruce. Using a culture 
system where bacterium was separated from plant roots and 
fungal mycelium, we were able to show that increased 
fungal colonisation is due to volatiles produced by AcH 
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505. The analysis of the spectrum of AcH 505 volatiles by 
GC/MS is underway, as are further analyses on plant 
responses to volatiles. The results point to complex 
signalling in Norway spruce rhizosphere due to AcH 505, 
strongly modulating the pattern of secondary infections. 
[1] Applied and Environmental Microbiology 72:3550-
3557, 2006  
[2] New Phytologist, DOI: 10.1111/j.1469-
8137.2007.02021.x  

S35-7 
The role of jasmonates in metabolite accumulation of 
medicago truncatula roots 
Mrosk C., Schliemann W., Wolfram K. and Hause B. 
Leibniz Institute of Plant Biochemistry, Germany; 
cmrosk@ipb-halle.de 

The colonization of plant roots by an arbuscular 
mycorrhizal fungus leads to elevated levels of the lipid-
derived signaling compound jasmonic acid (JA), which is 
accompanied by the cell-specific expression of genes 
coding for enzymes of JA biosynthesis and of JA-induced 
proteins. To get insights into possible mechanisms of JA 
action during mycorrhization, roots of the model legume 
Medicago truncatula were transformed using 
Agrobacterium rhizogenes harboring the 35S::MtAOC1-
RNAi construct, the 35S::MtAOC1sense construct or the 
empty DsRed vector leading to chimeric plants with wild-
type shoots and transformed roots. Suppression of MtAOC1 
resulted in decreased JA-levels leading to a delayed 
mycorrhization. Analyses of metabolite patterns in 
transgenic roots can help to identify the processes that are 
mediated by jasmonates. Therefore, methanol extracts of 
roots with enhanced (AOCsense), reduced (AOC-RNAi) and 
unaltered (empty DsRed vector) AOC expression, both non-
mycorrhizal and mycorrhizal, were investigated. Strong 
changes in the pattern of secondary metabolites were 
detected in mycorrhizal AOCsense-roots and in non-
mycorrhizal AOC-RNAi-roots in comparison to the empty 
vector control. Mycorrhizal AOCsense-roots revealed 
among others a significant decrease in the level of 
isoflavonoids while non-mycorrhizal AOC-RNAi-roots 
exhibited increased isoflavonoid levels. These data indicate 
that jasmonates can affect the isoflavonoid content of roots. 
In addition first insights in the time-of-flight GC-MS based 
metabolite profiling of polar metabolites will be presented.  
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S36-1 
Plasma membrane microdomains in plants : for which 
physiological roles? 
Simon-Plas F.1, Morel J.1, Vesa S.1 and Mongrand S.2 
1UMR PME INRA/CNRS/ U Bourgogne, BP 86510, 21065 
DIJON Cedex France; 2UMR 5200 CNRS/U Bordeaux 2 
33076 BORDEAUX Cedex France; 
simon@epoisses.inra.fr 

A large body of evidence supports the existence, in 
membrane from animal and yeast cells, of functional 
microdomains playing important roles in protein sorting, 
signal transduction, or infection by pathogens (1). We 
demonstrated the presence, in plants, of detergent resistant 
fractions isolated from plasma membrane, with a lipidic 
composition similar to animal microdomains (2). 
Electrophoresis experiments indicated that these fractions 
were able to recruit a specific set of plasma membrane 
proteins and exclude others. We used mass spectrometry to 
give an extensive description of a tobacco plasma 
membrane microdomains. This led to the identification of 
145 proteins whose functional and physico-chemical 
characteristics were analysed in silico (3). This indicated 
that if a primary function of the plasma membrane, such as 
transport, seems under-represented in microdomains, 
others, such as signalling and response to biotic and abiotic 
stress, undergo a significant increase of their relative 
importance. This suggests that these domains are likely to 
constitute, as in animal cells, signalling platforms involved 
in particular physiological processes.These results and 
others (4) lead us to investigate more precisely the putative 
role played by such microdomains in the early interactions 
between plants and microorganisms, with a particular 
attention to reactive oxygen species metabolism. 

(1) Rajendran & Simons (2005) J. Cell Sci. 118, 1099-02 
(2) Mongrand et al (2004) J.B.C. 279, 36277-286 
(3) Morel et al (2006) M.C.P 5, 1396-11 
(4) Bhat & Panstruga (2005) Planta 223, 5-19 

S36-2 
Reversible oxidation of roGFP highlights the 
importance of the cellular glutathione redox potential 
and glutaredoxins for redox signalling 
Meyer A., Marty L., Brach T., Pasternak M. and Hell 
R. 
Heidelberg Institute of Plant Sciences, University of 
Heidelberg, Germany; ameyer@hip.uni-hd.de 

Redox-mediated signalling in response to adverse 
environmental conditions is an important pathway leading 
to alterations in metabolism and gene expression. The 
cellular glutathione pool has long been suggested to 
participate in co-ordination of some of the key re-
adjustments underlying the physiological and 
developmental plasticity in response to biotic and abiotic 
stress, but so far time resolved measurements have been 
hampered by the lack of in vivo probes for dynamic redox 
measurements. Ratiometric redox-sensitive GFP 
(reduction-oxidation sensitive GFP, roGFP) has the 
promise to overcome these limitations and enable dynamic 
imaging of the cellular redox poise in vivo. Using a 
combination of pharmacologic and genetic approaches we 
demonstrate that roGFP fluorescence changes exactly 
according to predictions from the Nernst-equation for the 
cellular glutathione redox buffer. Kinetic measurements 
furthermore show that redox equilibration between roGFP 
and glutathione is mediated by glutaredoxins catalyzing the 
reversible transfer electrons between GSH and roGFP. 
Ratiometric analysis of roGFP fluorescence shows that the 

Date Start/End Time Lecture Session Room 
     
Wednesday - 5 14:00  – 16:00  S36 Hall Z 
  Redox regulation: Regulation by redox status 

and the redox related proteome (Part II) 
 

  Chair:      Tom Buckhout, Sabine Lüthje  

 14:00 – 14:30 S36-1 Simon-Plas F. - Plasma membrane microdomains 
in plants : for which physiological roles? 

 

 14:30 – 14:45 S36-2 Meyer A.J. - Reversible oxidation of roGFP 
highlights the importance of the cellular glutathione redox 
potential and glutaredoxins for redox signalling 

 

 14:45– 15:00 S36-3 Baier M.- Differentiate redox regulation of 
chloroplast antioxidant enzymes from ROS signalling 

 

 15:00 – 15:30 S36-4 Møller I.M.- Oxidative damage to cellular 
components 

 

 15:30 – 15:45 S36-5 Holtgrefe S. - Activity of cytosolic aldolase from 
A. thaliana is regulated by S-glutathionylation and S-
nitrosylation 

 

 15:45 – 16:00 S36-6 Fuehrs H. - The role of phenols in the modulation 
of apoplastic peroxidases and their role in Mn toxicity in 
cowpea (Vigna unguiculata L.) 
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cellular glutathione buffer is far more reduced than 
previously thought and that the glutathione redox buffer is 
highly sensitive to redox changes triggered by external 
stress factors. Based on these observations, roGFP now 
opens the possibility of dynamic measurements of the 
cellular glutathione redox buffer in vivo and thus enables 
visualization of redox signals in living cells which are 
channelled through the glutathione redox buffer at 
subcellular level.  

S36-3 
Differentiate redox regulation of chloroplast 
antioxidant enzymes from ROS signalling 
Heiber I., Shaikhali J., Ströher E., Dietz K. and Baier 
M. 
Universitaet Bielefeld, Germany; margarete.baier@uni-
bielefeld.de 

In recent years we have followed genetic approaches for 
identification and characterization of signal transduction 
elements regulating nuclear gene expression in response to 
photosynthetic redox signals. In these experiments the 
promoter of the Arabidopsis 2-Cys peroxiredoxin-A 
(2CPA) gene serves as a model for transcriptional 
responses correlating with the acceptor availability at 
photosystem I. Within a 216 bp promoter region, 
designated "redox-box", the chloroplast redox signals are 
translated into transcriptional activity.In a mutant screen, 6 
Arabidopsis mutants (rimb-mutants) with low 2CPA 
promoter activity, but increased oxidation of the ascorbate 
pool and protein thiols, were isolated. Five mutants show 
limitations in "redox-box" regulation. The transcript 
patterns differentiate the affected signalling cascades from 
ROS-signalling.Expression of the transcription factor 
Rap2.4, which was isolated in a yeast-one-hybrid screen for 
trans-factors binding the 2CPA "redox-box", is low in all 
rimb-mutants. Besides 2CPA, Rap2.4 controls the 
expression activity of several chloroplast antioxidant 
enzymes and components of the light harvesting 
complexes, but only indirectly impacts on ROS-responsive 
genes. The mid-point potential characterizes Rap2.4 as a 
nuclear redox sensor and signal transducer, which is 
activated between Trx and GSH oxidation.  

S36-4 
Oxidative damage to cellular components 
Møller I.M. 
University of Aarhus, Denmark; ian.max.moller@agrsci.dk 

Reactive oxygen species (ROS) and reactive nitrogen 
species (RNS) are produced in many places in living cells 
and at an increased rate during biotic or abiotic stress. ROS 
and RNS participate in signal transduction, but also modify 
cellular components and cause damage. I first look at the 
most common ROS and their properties. I then consider the 
ways in which the cell can regulate their production and 
removal. I will give a brief overview of current knowledge 
about modifications of polyunsaturated fatty acids 
(PUFAs), DNA, carbohydrates, and proteins while 
concentrating on the latter. Some oxidative breakdown 
products, e.g., from PUFA, can cause secondary damage. 
Other oxidation products are secondary signaling 
molecules. Finally, I consider the fate of the modified 
components, the energetic costs to the cell of replacing 
such components, as well as strategies to minimize transfer 
of oxidatively damaged components to the next generation. 
(see Møller IM, Jensen PE & Hansson A 2007. Annu Rev 
Plant Biol 58: 459-481 for details)   

S36-5 
Activity of cytosolic aldolase from A. thaliana is 
regulated by S-glutathionylation and S-nitrosylation 
Holtgrefe S.1, van der Linde K.1, Wunrau C.1, Wojtera 
J.1, Lindermayr C.2 and Scheibe R.1 
1University Osnabrück, Germany; 2Institute of Biochemical 
Plant Pathology, GSF, Germany; holtgrefe@biologie.uni-
osnabrueck.de 

Glutathione (GSSG/GSH) and nitric oxide (NO) play a 
pivotal role in regulation of enzyme activity as well as in 
signaling in plants. As a potential target of nitrosylation or 
glutathionylation cytosolic aldolase was identified. Since 
nothing is known about the influence of NO and GSSG on 
enzyme activity, a cDNA clone of one of the 5 cytosolic 
aldolases, namely cALF2 (At2g36460), was isolated and 
heterologously expressed. Incubation of the purified 
enzyme with GSSG led to partially reversible inactivation, 
while irreversible inactivation is achieved with 
nitrosoglutathione (GSNO). Both, glutathionylation of 
cALF2 and nitrosylation occurred using GSSG, GSH, 
GSNO or SNP, respectively. ESI-MS analysis revealed 
glutathionylation of C68 and nitrosylation of C173. Using 
mutant proteins with C68, C173 or both exchanged against 
serine, it became evident that more than these two cysteines 
must be involved in redox regulation of cALF2. Since 
inactivation and modification of cysteines could be 
prevented by FBP, conformational changes might be 
involved. An inactivation of aldolase during oxidative or 
nitrosative stress then results in a slow-down of glycolysis 
and subsequently reduces reactive oxygen species 
generation by mitochondria. In addition, a nuclear 
localization of cALF2 was found using transiently 
expressed cALF2-GFP fusions. This points to additional 
functions of cALF2, such as regulation of gene expression, 
besides its metabolic role. It can be also assumed that 
modification of aldolase is a signal for translocation into 
the nucleus.  

S36-6 
The role of phenols in the modulation of apoplastic 
peroxidases and their role in Mn toxicity in cowpea 
(Vigna unguiculata L.) 
Fuehrs H.1, Goetze S.1, Specht A.1, Kopka J.2, Braun H.3 
and Horst W.1 
1Institute for Plant Nutrition, Hannover, Germany; 2Max-
Planck-Institute for Molecular Plant Physiology, Golm, 
Germany; 3Institute for Plant Genetics, Hannover, 
Germany; fuehrs@pflern.uni-hannover.de 

The Mn-sensitive cowpea (Vigna unguiculata) cultivar 
TVu 91 has been selected for in depth physiological and 
molecular studies. Brown depositions in the leaf cell-wall 
form the typical manganese toxicity symptoms. The brown 
spots consist of oxidized Mn and phenols. The oxidation of 
MnII and phenols, and the production of H2O2 catalysed by 
peroxidases (POD) in the leaf apoplast is considered as key 
reactions leading to Mn toxicity symptoms. A kinetic study 
of Mn toxicity revealed that an enhanced activity of 
apoplastic H2O2-producing NADH-peroxidase is among 
the most sensitive response of the leaf to supraoptimal Mn 
concentrations. This NADH-peroxidase requires Mn and 
phenols as cofactors. For in-depth investigations of several 
POD isoforms, apoplastic washing fluid (AWF), containing 
water-soluble and ionically bound apoplastic proteins and 
metabolites, was separated by BN-PAGE. Specific 
constitutively expressed and Mn-induced isoforms were 
eluted from the gels, and their activities characterised 
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regarding pH optimum and response to phenols. Different 
phenols exerted enhancing and inhibitory effects on the 
activities suggesting that apoplastic phenolic metabolites 
are key factors in Mn sensitivity and tolerance. A 
metabolomic approach including the total and apoplastic 
metabolome revealed a sample clustering according to type 
of AWF and Mn treatment. The identification of individual 
metabolites, most probably phenols, is in progress. Results 
presented here support the key role of the apoplast, 
especially the interaction of PODs and metabolites, in the 
development of Mn toxicity. 
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S37-1 
Bacterial hormone synthesis: defining pest and partner. 
Prinsen E., Zdanowska M., Van Elst D. and Van 
Oevelen S. 
University of Antwerp, Department of Biology, Belgium; 
els.prinsen@ua.ac.be 

Most bacteria produce auxins and cytokinins. The best 
known examples of bacteria producing phytohormones are 
phytopathogens, where the overproduction of 
phytohormones is causally related to the morphological 
changes developing in the host upon infection. The 
capacity to synthesize auxins and cytokinins is not limited 
to phytopathogenic bacteria but it is a trait which is 
widespread among soil and plant-associated micro-
organisms. Over 80% of the bacterial isolates from the 
plant rhizosphere produce auxins, whereas up to 90% of 
these bacteria are cytokinin producers. Rhizosphere 
bacteria that have a positive influence on plant growth are 
called ‘plant growth-promoting rhizobacteria’ (PGPR). 
Also endosymbionts are reported being an additional or 
even the essential source of phytohormones for the host. 
The phytohormone production by plant-associated bacteria 
or symbionts is strictly regulated by the bacteria and the 
host.  
Prokaryotes use several different auxin biosynthetic 
pathways, and even multiple IAA biosynthetic pathways 
can be involved. The specific pathways and the regulation 
mechanism involved depend on the bacterial species, the 
growth phase or even the plant host species. The role of 
phytohormone synthesis for bacteria is still under debate.  
The controlled auxin and cytokinin production by different 
bacterial strains ranging from pathogens over PGPR to 
obligate symbionts will be discussed. The specific 
pathways and their controlling mechanisms will be 
described in relation to the phylogeny and the ecological 
niche of the specific bacteria. 

  

  

S37- 2 
Involvement of IAA modified proteins in the regulation 
of auxin homeostasis 
Seidel C.1, Walz A.2 and Ludwig-Müller J.1 
1TU-Dresden, Inst. für Botanik, Germany; 2Vital Probes, 
Inc., Mayfield, PA; claudiaseidel1@gmx.de 

In bean (Phaseolus vulgaris) proteins exist that are 
modified by the covalent attachment of the phytohormone 
indole-3-acetic acid (IAA). One of these proteins (PvIAP1) 
was purified from bean seeds and characterized more 
closely. The expression of PvIAP1 was correlated to a 
developmental period of rapid growth during bean seed 
development. To investigate the physiological role of this 
protein modification we have generated transgenic 
Arabidopsis thaliana and Medicago truncatula plants that 
express the PvIAP1 gene under the control of its native 
promoter or constitutively. GFP fusion proteins with 
PvIAP1 were used for tissue specific and cellular 
localization. Furthermore, we have started to identify 
PvIAP1 homologous proteins in Arabidopsis thaliana. To 
achieve this goal, peptide antibodies against conserved 
amino acid regions from PvIAP1 were generated and used 
for immunoprecipitation of total proteins from Arabidopsis 
thaliana. One of these peptide antibodies detected one 
specific protein band with a molecular mass of ca. 60 kDa. 
This band was found to have IAA covalently attached. 
Sequence analysis of peptide fragments showed that this 
band consisted of two proteins, which showed the highest 
homology to PvIAP1. Now we have begun to characterize 
the genes encoding the putative AtIAP1 homologs by 
generating transgenic Arabidopsis plants overexpressing 
the homologous genes. With knockout-lines for these genes 
we will investigate the possible effects in comparison to 
wild type plants, for example a) phenotype, b) content of 
IAA conjugates and c) seed development.  

S37-3 
Inositol-phospholipids as multifunctional effectors in 
plants 
Heilmann I. 
Georg-August-Universität Göttingen, Germany; 
iheilma@uni-goettingen.de 

Date Start/End 
Time 

Lecture Session Room 

     
Thursday - 6 8:30  – 10:00  S37 Hall B 
  Phytohormones - metabolism and function (Part I)  

  Chair:  Jutta Ludwig-Müller, Klaus von Schwartzenberg  

 8:30 – 9:00 S37-1 Prinsen E. - Bacterial hormone synthesis: defining pest 
and partner 

 

 9:00 – 9:15 S37-2 Seidel C. - Involvement of IAA modified proteins in the 
regulation of auxin homeostasis 

 

 9:15 – 9:30 S37-3 Heilmann I. - Inositol-phospholipids as multifunctional 
effectors in plants 

 

 9:30 – 10:00 S37-4 Lange T. - Gibberellins regulate pumpkin development  
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Control of physiology by phosphoinositides (PIs), such as 
phosphatidylinositol 4-phosphate (PtdIns4P) and 
phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P2), 
emerges as a central regulatory player in plant function. 
Plant cellular processes profoundly affected by PI-
regulation include tip-growth of pollen tubes and root hairs 
as well as stress signaling in response to a variety of 
stimuli, such as osmotic stress or wounding. The finding of 
mutual interdependancies of PI-signals with other, better-
established phytohormone cascades for the first time 
provides a framework for the functionality of the PI system 
in plants, as has been previously established for all other 
eukaryotic model systems studied. By combining the 
genetic tools available to the Arabidopsis researcher with 
modern lipid and protein analytical techniques and 
fluorescence microscopy to visualize the cell biology of PI-
functions, new exciting insights have been gained into the 
function of the plant PI-system. From our studies, 
similarities and differences between the PI-system of plants 
and the well-known mammalian PI-system can be deduced. 
An overview will be given about our recent advances on 
various functions of the plant PI-system with a focus on the 
particular roles of distinct biosynthetic enzymes of the 
multifunctional regulator, PtdIns(4,5)P2, and interactions of 
the PI-system with other known plant signaling pathways. 
This work was supported by an Emmy Noether grant from 
the German Research Foundation (DFG, to I.H.).  

S37-4 
Gibberellins regulate pumpkin development 
Lange T., Fischer A. and Pimenta Lange M. 
TU Braunschweig, Germany; theo.lange@tu-bs.de 

Gibberellins (GAs) are plant hormones that are involved in 
the regulation of flower and tendril formation in pumpkin 
(Cucurbita maxima). Application of GA4 suppresses male 
and female flower bud formation, and accelerates the time 
of first tendril appearance. Application of LAB150978, an 
inhibitor of GA-biosynthesis, increases the number of 
female flower buds, and delays tendril formation. 
Competitive RT-PCR analysis of 3-week, 4-week, and 5-
week old pumpkin plants revealed transcription of 
CmGA7ox in basal and apical parts of the shoot, in tendrils, 
and, mainly, in male and female flower buds. CmGA20ox3 
transcript levels are present in intermediate parts of the 
shoot, and are particularly high in male flower buds. 
CmGA3ox3 transcript levels are low in general, but are high 
in tendrils. CmGA2ox1 transcript levels are mainly in roots 
and in basal parts of the shoot. In apical parts of 5-week old 
pumpkins, considerable levels of bioactive GA4 are present. 
Tendrils also contain substantial GA4 levels. Female flower 
buds contain highest levels of bioactive GA4. In male 
flower buds, however, GA4 levels are low. In conclusion, 
organ specific GA-biosynthesis occurs in pumpkin in 
young shoot tissues, including tendrils, male and female 
flower buds, and combines rate limiting GA 20-oxidation 
and GA 3-oxidation steps of the pathway. Moreover, 
pumpkin flower bud and tendril formation is regulated by 
GAs in a contrasting way to what is known from other 
cucurbits.  
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S38-1 
Molecular clocks – dating of phylogenies, or Gefahr 
erkannt, Gefahr gebannt 
Renner S. 
University of Munich, Germany; renner@umsl.edu 

Molecular clocks have proven to be extremely valuable in 
providing time scales for evolutionary events that would 
otherwise be difficult to date.  At the same time, it is clear 
that molecule-based estimates and fossil-based estimates 
often diverge, although not everybody agrees in which 
direction or why: “It may be that molecular dates are 
always overestimates.” (Benton & Ayala, Science 2003; 
many others); “Fossils must underestimate the true date of 
divergence of two lineages and thus cause an overestimate 
of the evolutionary rate, making the molecular date 
estimates too young.” (Rambaut & Bromham, MBE 1998; 
many others); “[Fossils] mostly underestimate divergence 
times” (Smith et al., MBE 2006). Mostly? To make 
progress, we need to detect the conditions that are likely to 
lead to under- or overestimation. Based on empirical data 
and theory, this talk will identify predictable orange alert 
zones of molecular dating, using examples from plants and 
viruses. One message will be the continued importance of 
the strict clock assumption, another will concern the 
strengths of the Bayesian approach implemented in BEAST 
(Drummond & Rambaut, 2007). 

 

 

S38-2 
Tracing origin and evolution of the arctic flora: 
multiple lineages of Artemisia L. (ASTERACEAE) 
Tkach N., Röser M., Hoffmann M. and von Hagen K. 
Martin-Luther-University Halle Wittenberg, Germany; 
natalia.tkach@botanik.uni-halle.de 

Artemisia L. with 36 of its about 450 species occurring in 
arctic habitats is among the more diverse genera of the 
Arctic. The aims of our study were to identify from which 
geographical and ecological source areas Artemisia L. 
colonized this region, how many times this occurred and 
whether repeated evolutionary changes happened upon 
colonization. We collected data on morphology, karyology, 
distribution range and ecological preferences from the 
literature and produced a molecular phylogeny of 133 taxa 
based on nuclear 3´ ETS and ITS sequences including 
almost all arctic species. North America was occupied 
independently ca. 20x from Asia and Artemisia L. migrated 
back ca. 2x from North America to Asia perhaps via 
Beringia. If possible we compared arctic lineages with their 
respective sistergroups only and applied statistical tests to 
assure that the observed patterns were not due to chance. 
Artemisia L. has independently adapted to arctic habitats 
multiple times. Ecological pre-adaptations that might 
determine the colonization success were not apparent in our 
dataset although most sistergroups were centred in steppe 
habitats. There were proportionally no more polyploids in 
arctic lineages than in other habitats or in their respective 
sistergroups, a result much in contrast to findings in other 
plants groups. We found also, that the arctic lineages of 
Artemisia L. have significantly larger capitula then their 
non-arctic sistergroups although the plant sizes are 
considerably smaller.  

Date Start/End Time Lecture Session Room 
     
Thursday - 6 8:30  – 10:00  S38 Hall A 
  Plant phylogeny  

  Chair:      Joachim W. Kadereit, Jens Gunter Rohwer  

 8:30 – 9:00 S38-1 Renner S.- Molecular clocks – dating of 
phylogenies, or Gefahr erkannt, Gefahr gebannt 

 

 9:00 – 9:15 S38-2 Tkach N.- Tracing origin and evolution of the arctic 
flora: multiple lineages of Artemisia L. (ASTERACEAE) 

 

 9:15 – 9:30 S38-3 Pirie M.D. - Hybridisation confuses inference of 
long distance dispersal and morphological diversification: 
unraveling the evolutionary history of Danthonioideae 
(Poaceae) 

 

 9:30 – 9:45 S38-4 Muellner A.N. - Plant dispersal and the origin of 
Indomalesian and Pacific island floras: insights from 
Aglaieae (Meliaceae, Sapindales) 

 

 9:45 – 10:00 S38-5 Gehrke B. - Molecular phylogenetics of Alchemilla 
(Rosaceae) inferred from chloroplast and nuclear 
sequencesLange T. - Gibberellins regulate pumpkin 
development 

 



  

 134 

S38 

LECTURE SESSIONS  

S38-3 
Hybridisation confuses inference of long distance 
dispersal and morphological diversification: unraveling 
the evolutionary history of Danthonioideae (Poaceae) 
Pirie M.1, Humphreys A.1, Barker N.2 and Linder H.1 
1Institute for Systematic Botany, University of Zurich, 
Switzerland; 2Department of Botany, Rhodes University, 
Grahamstown, South Africa; 
michael.pirie@systbot.unizh.ch 

The evolutionary history of the grass subfamily 
Danthonioideae has in recent years become steadily better 
understood. Thanks to increasingly robust hypotheses of 
phylogenetic relationships between its ca. 300 constituent 
species, we now have a better grasp of how complex 
morphological characters have evolved, and the frequency 
of dispersal between the continents of the southern 
hemisphere. However, a degree of uncertainty and conflict 
has dogged attempts to resolve relationships between a 
number of lineages. We show these problems to be the 
result of conflict between maternally inherited chloroplast 
(cpDNA) and biparentally inherited nuclear (nrDNA) 
encoded markers. Separate analysis of the two data 
partitions yields gene trees which, if interpreted 
individually, lead to conflicting inferences of both 
morphological evolution and biogeographic history. The 
characteristic morphological syndrome of the well known 
pampas grass, Cortaderia, can be inferred as having arisen 
multiple times (cpDNA), or just once (nrDNA). The 
distributions of species of Cortaderia and related genera in 
Australasia, New Zealand, and South America can be 
explained by few (nrDNA), or more (cpDNA), dispersals 
between the southern continents. These contradictions can 
be explained by past hybridisation events which, in this 
case, have erased from the nuclear genome evidence of 
dispersals and have linked gains of complex morphologies 
with unrelated chloroplast lineages. Only with knowledge 
of both gene trees can we reliably infer the likelihoods of 
either kind of event. 

S38-4 
Plant dispersal and the origin of Indomalesian and 
Pacific island floras: insights from Aglaieae (Meliaceae, 
Sapindales) 
Muellner A.1, Pannell C.2, Coleman A.3 and Chase M.4 
1Senckenberg Research Institute, Germany; 2University of 
Oxford, UK; 3Brown University, USA; 4Royal Botanic 
Gardens Kew, UK; alexandra.muellner@senckenberg.de 

The role of long-distance dispersal in the origin of 
Indomalesian and Pacific island floras is still hotly 
contended. Understanding the impact of vicariance and 
dispersal requires choosing a plant group with good 
representation in terms of biomass and species numbers, 
knowledge about animal vectors, and a good fossil record. 
Melioideae including tribe Aglaieae fulfil all these 
requirements. Based on nuclear ITS rDNA data, 
information on Meliaceae fossils, extant distribution of 
diversity and endemism, knowledge about dispersal 
mechanisms, and the tectonic history of the geographic 
regions involved, our study (1) provides evidence that the 
crown group of Aglaieae dates back at least to the Early 
Eocene, with major divergence events occurring during the 
Oligocene and Miocene; (2) makes it likely that an area 
including Peninsular Malaysia, Sumatra and Borneo was 
part of the ancestral area of the group; (3) suggests that 
important dispersal routes existed from the latter area to 
Wallacea, India and Indochina, and from the area including 

New Guinea, New Ireland, and New Britain, to the Pacific 
islands at the peripheries further east, most importantly 
during Miocene-Pliocene times; (4) suggests that dispersal 
has been a major driving force for divergence events in 
Aglaieae, with some old Gondwanan land masses (e.g. 
Australia) inhabited only recently; (5) provides evidence 
that the origin of Fijian species dates back to the Early to 
Late Pliocene, and that these species were probably derived 
from a New Guinean ancestor dating back to the Late 
Miocene.  

S38-5 
Molecular phylogenetics of Alchemilla (Rosaceae) 
inferred from chloroplast and nuclear sequences 
Gehrke B.1, Bräuchler C.2,4, Romoleroux K.3, Lundberg 
M.4, Heubl G.5 and Eriksson T.6 
1Institut für Systematische Botanik, Universität Zürich, 
Switzerland; 2Department Biologie I, Systematische 
Botanik, LMU Munich, Germany; 3Herbario QCA, 
Pontificia Universidad Catlica del Ecuador, Quito, 
Ecuador; 4Department of Botany, Stockholm University, 
Sweden; 5Botanische Staatssammlung München, Munich, 
Germany; 6Bergius Foundation, Department of Botany, 
Stockholm, Sweden; berit.gehrke@systbot.uzh.ch 

Alchemilla (the lady’s mantles) is a well known but 
inconspicuous group in the Rosaceae, notable for its 
ornamental leaves and pharmaceutical properties. The 
systematics of Alchemilla has remained poorly understood, 
most likely due to confusion resulting from apomixis, 
polyploidisation, and hybridisation, which are frequently 
observed in the group, and which have led to the 
description of a large number of (micro-) species. A 
molecular phylogeny of the genus, including all sections of 
Alchemilla and Lachemilla as well as five representatives 
of Aphanes, based on the analysis of the chloroplast trnL-
trnF and the nuclear ITS regions is presented here. Gene 
phylogenies reconstructed from the nuclear and chloroplast 
sequence data were largely congruent. Limited conflict 
between the data partitions was observed with respect to a 
small number of taxa. This is likely to be the result of 
hybridization/introgression or incomplete lineage sorting. 
Four distinct, monophyletic clades were resolved, 
corresponding to major geographical division and live 
forms: Eurasian Alchemilla, annual Aphanes, South 
American Lachemilla and African Alchemilla. We argue 
for a wider circumscription of the genus Alchemilla, 
including Lachemilla and Aphanes, based on the 
morphology and the phylogenetic relationships between the 
different clades.  
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S39-2 
Nitric oxide signalling in plants 
Lindermayr C., Palmieri C., Sell S. and Durner J. 
Institute of Biochemical Plant Pathology, GSF-Research 
Center, Germany; durner@gsf.de 

Although a lot of studies have implicated nitric oxide (NO) 
as a key regulator for many different physiological 
processes in plants, less is known about how this molecule 
regulates these different events. As a readily diffusible free 
radical, NO reacts with a variety of intracellular and 
extracellular targets and can act as activator or inhibitor of 
enzymes, ion-channels or transcription factors as well as 
modulator of protein function. The signalling cascades 
downstream of NO are poorly characterized. NO can react 
with the thiol group of cysteine residues to form S-
nitrosothiols (S-nitrosylation). The majority of all NO-
affected proteins seem to be regulated by S-nitrosylation 
making this type of protein modification a predominant 
mechanism in NO-signalling. A proteomics approach 
allowed us to identify man proteins which represent targets 
for S-nitrosylation in plants. These proteins include stress-
related proteins, signalling/regulating proteins, redox-
related proteins, cytoskeleton proteins as well as metabolic 
enzymes. Many of the identified proteins were already 
described in the animal system in context with S-
nitrosylation indicating that NO-regulated processes in 
plants and animals have common features.In sum, the 
evidence presented to date suggests that crucial 
mechanisms of animal NO signalling also operate in plants. 
The major challenges ahead are to determine which of the 
NO-producing enzymes in plants participates in a particular 
physiological process, and how the correct specific 
response is evoked despite shared use of the NO signal.  

 

 

 

 

S39-2 
Nitric oxide formation in tobacco roots by Nitrite:NO 
reductase (NI-NOR) 
Stremlau S. and Stöhr C. 
Ernst-Moritz-Arndt-Universität Greifswald, Germany; 
stremlau@uni-greifswald.de 

Inorganic forms of oxidized nitrogen, like nitrate and 
nitrite, can serve as sources for the enzymatic formation of 
the signaling compound nitric oxide (NO) in plants [1]. 
Nitrite:NO reductase (NI-NOR) [2] has been shown to be 
tightly bound to the plasma membrane, root-specific and 
involved in extracellular reduction of nitrite to NO. 
Enzymatic NO formation by isolated plasma membrane 
vesicles in vitro, prepared from tobacco roots (Nicotiana 
tabacum L. cv. Samsum) grown under different external 
nitrate supplies was analyzed by chemiluminescence. This 
apoplastically produced NO might be a good candidate for 
regulating root developmental and signalling processes as a 
consequence of external nitrate availability and soil 
aeration [3], since NI-NOR shows a high affinity (2 – 30 
µM nitrite) towards the substrate and was proven to be 
reversibly inhibited by oxygen [3]. 
References [1] Stöhr C., Ullrich W.R. (2002) Journal of 
Experimental Botany 53: 2293-2303 [2] Stöhr C., Strube 
F., Marx G., Ullrich W.R., Rockel P. (2001) Planta 212: 
835-841[3] Stöhr C., Stremlau S. (2006) Journal of 
Experimental Botany 57: 463-470  

Date Start/End Time Lecture Session Room 
     
Thursday - 6 8:30  – 10:00  S39 Hall Z 
  Reactive oxygen species and antioxidants  

  Chair:      Francoise Simon-Plas, Sabine Lüthje  

 8:30 – 8:55 S39-1 Durner J. - Nitric oxide signalling in plants  

 8:55 – 9:10 S39-2 Stremlau S. - Nitric oxide formation in tobacco roots 
by Nitrite:NO reductase (NI-NOR) 

 

 9:10 – 9:35 S39-3 De Gara L. - Reactive oxygen species and ascorbate 
metabolism at the crossroad between defence and cell death 

 

 9:35 – 9:50 S39-4 Barranco Medina S. - The role of mitochondrial 
Peroxiredoxin F: stable heterocomplex Peroxiredoxin-
Thioredoxin improves the antioxidant activity 

 

 9:50 – 10:00 S39-5 Mika A.-  Plasma membrane-bound peroxidases of 
Zea mays roots: native and recombinant enzymes. 
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S39-3 
Reactive oxygen species and ascorbate metabolism at 
the crossroad between defence and cell death 
De Gara L.1,2, Locato V.1, Gadaleta C.1 and de Pinto1 
C.1 
1Department of Plant Biology and Pathology, University of 
Bari, Italy; 2CIR Università Campus Biomedico, Roma, 
Italy; degara@botanica.uniba.it 

A common consequence occurring in plant cells under 
biotic and abiotic stresses is the overproduction of reactive 
oxygen species (ROS). The responses activated by plants 
under such conditions are different depending on the timing 
and amount of ROS produced. We reported that moderate 
ROS production activates an increase in ROS scavenger 
systems aimed to restore the optimal redox balance in the 
cells. Whereas, when ROS are produced over a threshold 
value, plant cells die. The kind of cell death, necrosis or 
programmed cell death (PCD), again depends on the 
amount and timing of ROS production. Changes in ROS 
scavengers are also involved in the activation of PCD; in 
particular, decrease in ascorbate biosynthesis and 
suppression of ascorbate peroxidase (APX) occur. We 
focused our attention on the behaviour  of APX under 
different stress conditions which induce activation of PCD 
or increase in ROS scavenging and cell survival. The 
different APX isoenzymes have different behaviours 
depending on the cell fate. The cytosolic APX seems to be 
the most versatile isoenzyme. During PCD, it undergoes 
different regulatory mechanisms, activated at different 
times, both at transcriptional and post-transcriptional levels.  

S39-4 
The role of mitochondrial Peroxiredoxin F: stable 
heterocomplex Peroxiredoxin-Thioredoxin improves the 
antioxidant activity 
Barranco Medina S.1, Lazaro Paniagua J.2 and Dietz 
K.1 
1University of Bielefeld, Germany; 2Estacion Experimental 
del Zaidin (CSIC), Granada, Spain; sergio.barranco@uni-
bielefeld.de 

The mitochondrion is a metabolically highly active 
organelle of the eukaryotic cell where reactive oxygen 
species (ROS) are generated at significant rates particularly 
in context of the respiratory electron transport activity. 
However, mitochondria contain a set of antioxidant 
enzymes that decompose ROS, such as superoxide 
dismutase, ascorbate peroxidase, glutathione peroxidise, 
glutathione reductase and peroxiredoxin (Prx). 
Peroxiredoxins reduce hydrogen and alkylhydro peroxides 
to the corresponding alcohol and water. These enzymes 
belong to the family of peroxidases which are found in all 
organisms and which exist in multiple isoforms. This work 
adds a new feature to the functionality of peroxiredoxin in 
cells. An ultratight interaction is observed between the 
mitochondrial thioredoxin-o2 and the peroxiredoxin-IIF. 
The interaction strength exceeds that reported for most 
other protein-protein binding reactions. The formation of 
the heterocomplex appears to occur in vivo since it was 
maintained in mitochondrial extracts and could also be 
reconstituted and analyzed in vitro by means of molecular 
filtration, immunoblotting and microcalorimetry. 
Heterocomplex formation caused a strong increase in 
peroxidase activity and is suggested to have a physiological 
function in mitochondria. The failure of monocysteinic 
mutants C59S and C84S to interact with Trx-o2 underlines 

the decisive role of both Cys-residues to form the 
heterocomplex.  

S39-5 
Plasma membrane-bound peroxidases of Zea mays 
roots: native and recombinant enzymes. 
Mika A.1, Buck F.2, Warnecke D.1 and Lüthje S.1 
1Universität Hamburg, Biozentrum Klein Flottbek, 
Hamburg, Germany; 2Institut für Zellbiochemie, UKE, 
Hamburg, Germany; amika@botanik.uni-hamburg.de 

Plant peroxidases have been investigated as model systems 
due to their numerous isoforms and functions. While 
soluble peroxidases were extensively characterized, much 
less is known about membrane-bound peroxidases. For 
these enzymes several functions were postulated including 
production of active oxygen species or protection of the 
membrane. Our group was the first to partially purify 
tightly membrane-bound peroxidases (pmPOX) from 
highly enriched and thoroughly washed plant plasma 
membranes, that could be classified as class III 
peroxidases. Four different pmPOX (138, 98, 57 and 
55 kDa) were characterised. The glycosylation of the heme 
proteins was shown by different approaches. The H2O2-
detoxifying activities of the pmPOX showed distinct 
properties in dependence on substrates, pH optima, 
temperature and effectors.  
The full length sequences of pmPOX1, pmPOX2b and 
pmPOX3 were identified by ESI-MS/MS and MALDI-TOF 
analysis, and verified by cDNA sequences found by 
screening of a cDNA library of maize seedlings. Relative 
and theoretical molecular masses and isoelectric points 
were compared. Several other properties were deduced of 
the sequences, e.g. targeting signals, and the putative 
protein structures. Predictions of hydrophobic domains in 
comparison with solubilization experiments suggest an N-
terminal transmembrane domain for the isoenzymes. For 
further functional analysis, the pmPOX were cloned and 
expressed in prokarotic and eukaryotic expression systems. 
Three recombinant glycosylated and active enzymes could 
be produced in the yeast P. pastoris and partially purified. 
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S40-1 
Antenna composition in diatoms: Role and localisation 
of different Fucoxanthin-Chlorophyll-Proteins of 
Cyclotella meneghiniana 
Büchel C., Beer A., Gundermann K. and Brauns J. 
Institute of Molecular Biosciences, University of Frankfurt, 
Germany; c.buechel@bio.uni-frankfurt.de 

Two different fucoxanthin-chlorophyll-protein complexes 
(FCP) were purified from the centric diatom Cyclotella 
meneghiniana and characterised concerning their 
polypeptide and pigment composition. Whereas the 
oligomeric FCPb complex is most probably composed of 
fcp5 gene products, the trimeric FCPa has subunits encoded 
by fcp1-3 and fcp6/7. The amount of the latter polypeptides 
is enhanced when FCPa is isolated from algae grown under 
HL conditions. This increase in Fcp6/7 polypeptides is 
accompanied by an increase in the pool of xanthophyll 
cycle pigments, diadinoxanthin and diatoxanthin, and a 
concomitant decrease in fucoxanthin content. In addition, 
the de-epoxidation ratio, i.e. the amount of diatoxanthin in 
relation to the pool of xanthophyll cycle pigments, is 
increased by a factor of two. Concerning fluorescence 
yield, HL FCPa was quenched in comparison to LL FCPa. 
This is in accordance with the higher amount of 
diatoxanthin bound, which is supposed to act as a quencher 
like zeaxanthin in higher plants. Thus we conclude that the 
enhanced content of diatoxanthin in FCPa plays a 
protective role, which is paralleled by a decreased light 
harvesting function due to a smaller amount of fucoxanthin. 
Recent data suggest that FCPb is the more peripheral 
antenna, whereas 18 kDa proteins comprise the more 
tightly bound PSI antenna in C. meneghiniana. 

S40-2 
Knocking out three potential routes for 
photorespiratory glycolate turnover generates a high 
CO2-requiring phenotype in the cyanobacterium 
Synechocystis 
Hagemann M.1, Eisenhut M.1, Kaplan A.2, Matthijs H.3 
and Bauwe H.1 
1Universität Rostock, Germany; 2The Hebrew University of 
Jerusalem, Israel; 3University of Amsterdam, The 
Netherlands; martin.hagemann@uni-rostock.de 

Cyanobacteria are known to posses a carbon concentrating 
mechanism (CCM) leading to high Ci concentration in the 
vicinity of RubisCO, which is thought to make oxygenase 
activity of RubisCO in cyanobacteria unlikely. 
Accordingly, it is widely accepted that cyanobacteria do 
not perform photorespiratory glycolate turnover. 
Bioinformatic analyses showed the occurrence of genes for 
all enzymatic steps necessary for phosphoglycolate 
turnover in the genome of Synechocystis sp. PCC 6803 and 
other cyanobacterial strains. A Synechocystis-mutant 
impaired in glycolate dehydrogenase accumulated the 
characteristic photorespiratory intermediate glycolate even 
under high Ci conditions (5% CO2). After a detailed 
analyses using mutants impaired in central steps of possible 
glycolate turnover routes identified by bioinfomatics and 
genome-wide DNA-microarray experiments we could 
postulate three different pathways of metabolizing 
glycolate. 1. Glycolate is degraded by a plant-like C2 cycle. 
2. A route seems to exist corresponding to the bacterial 
glycerate pathway. 3. Additionally, there are indications for 
a complete decarboxylation of glycolate via oxalate and 
formate. A triple mutant defective in all three postulated 
routes showed a high-CO2-requiring phenotype as it is 
known from photorespiratory mutants in higher plants. 
Altogether, the results clearly show the occurrence of a 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 8:30  – 10:00  S40 Hall E 
  Molecular physiology of algae  

  Chair:      Peter Kroth, Christian Wilhelm  

 8:30 – 9:00 S40-1 Büchel C. - Antenna composition in diatoms: Role 
and localisation of different Fucoxanthin-Chlorophyll-
Proteins of Cyclotella meneghiniana 

 

 9:00 – 9:15 S40-2 Hagemann M. - Knocking out three potential routes 
for photorespiratory glycolate turnover generates a high 
CO2-requiring phenotype in the cyanobacterium 
Synechocystis 

 

 9:15 – 9:30 S40-3 Kreimer G. -  Analysis of the Eyespot 
Phosphoproteome from Chlamydomonas reinhardtii 

 

 9:30 – 9:45 S40-4 Schulz-Raffelt M. - Heat shock factor 1 is a key 
regulator of the stress response in Chlamydomonas 

 

 9:45 – 10:00 S40-5 Mittag M. - The Role of the RNA-Binding Protein 
CHLAMY1 in the Circadian System of Chlamydomonas 
reinhardtii 
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photorespiratory glycolate metabolism in cyanobacterial 
cells despite of the CCM. However, compared to plants it is 
composed by at least three cooperating biochemical 
pathways.  

S40-3 
Analysis of the Eyespot Phosphoproteome from 
Chlamydomonas reinhardtii 
Wagner V.1, Ullmann K.2, Mollwo A.2, Kaminski M.1, 
Mittag M.1 and Kreimer G.2 
1Friedrich-Schiller-University Jena, Institute of General 
Botany, Germany; 2Friedrich-Alexander-University 
Erlangen, Institute of Biology, Germany; 
GKreimer@biologie.uni-erlangen.de 

Flagellate green algae have developed a visual system, the 
eyespot apparatus, which allows the cell to phototax. In a 
recent proteomic approach we identified 202 proteins from 
a fraction enriched in eyespot apparatuses of C. reinhardtii 
via at least two peptides (Schmidt et al., 2006), revealing 
novel insights into e.g. structural components and 
potentially signalling-related proteins in this complex 
organelle. Among the proteins identified were five protein 
kinases and two protein phosphatases of the PP2C family, 
indicating the importance of reversible protein 
phosphorylation/dephosphorylation in eyespot-related 
signalling. Immunoblots of eyespot proteins with anti-
phosphothreonine antibodies show about 20 major 
phosphoproteins. To get an overview of protein kinase 
targets in the eyespot, we analyzed its phosphoproteome. 
Phosphopeptides from isolated eyespot fractions were 
enriched by immobilized metal-ion affinity 
chromatography and analyzed by nano-liquid 
chromatography-electrospray ionization-mass spectrometry 
(LC-ESI-MS) with MS-MS as well as neutral-loss-
triggered MS-MS-MS spectra. So far, we were able to 
identify 35 phosphoproteins and their putative sites of 
phosphorylation. Among the identified phosphoproteins 
were e.g. two photoreceptors, one kinase, a Ca 2+-binding 
protein and a SOUL-heme-binding protein. These results 
form one basis for further analyzing signalling pathways in 
the eyespot of C. reinhardtii. 
Schmidt, M. et al. (2006) Plant Cell 18:1908-1930.  

S40-4 
Heat shock factor 1 is a key regulator of the stress 
response in Chlamydomonas 
Schulz-Raffelt M., Lodha M. and Schroda M. 
Universität Freiburg, Germany; miriam.schulz-
raffelt@biologie.uni-freiburg.de 

We report here on the characterization of heat shock factor 
1 (HSF1), encoded by one of two HSF genes identified in 
the genome of Chlamydomonas reinhardtii. 
Chlamydomonas HSF1 is closely related to class A HSFs 
of higher plants. HSF1 is weakly expressed under non-
stress conditions and rapidly induced by heat shock. Heat 
shock also resulted in hyperphosphorylation of HSF1 and 
the extent of phosphorylation correlated with the degree of 
induction of heat shock genes, suggesting a role of 
phosphorylation in HSF1 activation. HSF1, like HSFs in 
yeasts, forms high molecular weight complexes, 
presumably trimers, under non-stress, stress, and recovery 
conditions. Immunoprecipitation of HSF1 under these 
conditions led to the identification of cytosolic HSP70A as 
a protein constitutively interacting with HSF1. Strains in 
which HSF1 was underexpressed to immunologically 
undetectable levels by RNAi were highly sensitive to heat 

stress. 14C-labeling of nuclear-encoded proteins under heat 
stress revealed that the synthesis of members of the 
HSP100, HSP90, HSP70, HSP60, and small HSP families 
in the HSF1-RNAi strains was dramatically reduced or 
completely abolished. This correlated with a complete loss 
of HSP gene induction at the RNA level. These data 
suggest that HSF1 is a key regulator of the stress response 
in Chlamydomonas.  

S40-5 
The Role of the RNA-Binding Protein CHLAMY1 in 
the Circadian System of Chlamydomonas reinhardtii 
Voytsekh O., Seitz S. and Mittag M. 
Friedrich-Schiller-Universität Jena, Institut für Allgemeine 
Botanik; M.Mittag@uni-jena.de 

The RNA-binding protein CHLAMY1 from the green alga 
C. reinhardtii binds specifically to UG-repeat sequences 
situated in the 3’-UTRs of several mRNAs. Its binding 
activity is controlled by the circadian clock. 
Characterization of CHLAMY1 revealed a novel type of 
RNA-binding protein, which is composed of two different 
subunits, named C1 and C3 (Zhao et al., 2004). Up- and 
down-regulation of C1 or C3 showed that the two subunits 
are involved in the maintenance of phase and period of the 
circadian clock (Iliev et al., 2006). Recent experiments 
indicate that both subunits may be also engaged in a third 
key property of circadian clocks, namely temperature 
compensation.  
Literature: Zhao et al., 2004, Euk. Cell 3: 815-825; Iliev et 
al., 2006, Plant Physiol. 137: 399-409 
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S41-1 
Land use and climate change impacts on semi-arid 
southern Africa 
Hoffman T. 
University of Cape Town, South Africa; 
bergmann@botanik.uni-hamburg.de 

This review documents the impact of different land use 
practices on the landscapes and the western part of southern 
Africa with focus on Namaqualand. The impact of pre-
colonial hunter-gatherer and herder societies on the biota is 
contrasted with that of early settler communities who 
settled in the region from the 18th century. Early traveler's 
reports are used to sketch a picture of the pre-colonial 
landscape as it existed at this time. The changing impact of 
agriculture over the last 100 years is viewed through an 
analysis of over 100 repeat photographs of the region. The 
extensive agricultural landscapes which dominated 
Namaqualand in the 1950s have now been replaced by 
abandoned fields which are slowly being recolonized by 
indigenous plants. Stocking rates have also declined over 
much of the region which is held under private land tenure 
although animal numbers in the communal lands have been 
maintained at relatively high levels over this period. These 
land use changes are discussed in the context of the 
predicted climate change scenarios for southern Africa. 
Field data and repeat photographic analyses from 
populations of several key indicator species are used to 
explore the debate. The point is made that land use impacts 
have had a far more noticeable and significant influence on 
landscape form and function over the last hundred years 
with hardly any area escaping some form of agricultural 
activity. Greater effort is needed to understand the 
influence of climate change on land use since this is the 
primary way in which people's activities in the region affect 
the biota. 

  

S41-2 
Continental African to global biodiversity patterns in a 
changing world 
Barthlott W., Sommer J., Kreft H., Küper W. and 
Mutke J. 
Nees Institute for Biodiversity of Plants, University of 
Bonn, Germany; barthlott@uni-bonn.de 

The most prominent challenge for mankind in the 21st 
century is facing the drastic consequences of global change. 
A sound understanding of the distribution of biodiversity 
on earth, its determinants, and of the impacts of climate and 
land use changes is urgently required. 
On a global scale, we discuss the approaches and 
possibilities to analyse and map plant diversity patterns in 
this respect. Moreover, we present global biodiversity maps 
for different plant taxa indicating overall cross-taxon 
maxima as well as important taxon-specific differences. 
More in detail, we analyse the patterns of species richness 
and impact of global change on plant diversity in Africa. 
The studies are based on an exhaustive database of species 
distributions developed in the frame of the BIOTA 
AFRICA Programme (BMBF BIOLOG), data on habitat 
conversion and scenarios of future climate change in 
Africa. We find that many centres of species richness in 
Africa are also centres of high human impact.  The 
predicted future climate changes will heavily increase the 
pressure on species habitats, which may results in severe 
shifts of species distributions and in species extinctions. 
For further information please see www.nees.uni-bonn.de. 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 8:30  – 10:00  S41 Hall C 
  Biodiversity in Africa: BIOTA AFRICA – 

Scientific support for sustainable use and 
conservation of biodiversity in Africa 

 

  Chair:      Wilhelm Barthlott, Norbert Jürgens  

 8:30 – 9:00 S41-1 Hoffman M. T. - Land use and climate change 
impacts on semi-arid southern Africa 

 

 9:00 – 9:15 S41-2 Barthlott W. - Continental African to global 
biodiversity patterns in a changing world 

 

 9:15 – 9:30 S41-3 Borsch, T. - Assessing, conserving and using native 
Coffee forest biodiversity 

 

 9:30 – 9:45 S41-4 Annick K. - Effects of land use on vegetation 
characteristics and tree regeneration dynamics in the forest-
savanna mosaics of Côte d’Ivoire (West Africa) 

 

 9:45 – 10:00 S41-5 Krug R. - Reconstructing recruitment events - the 
case of Aloe pillansii 
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S41-3 
Assessing, conserving and using native Coffee forest 
biodiversity 
Borsch T.1, Tesfaye G. K.2, Senbeta W. F.3, Schmitt C.4, 
Govers K.1, Woldemariam G. T.3, Demissew S.5, Bekele 
E.2 and Denich M.6 
1Nees-Institut für Biodiversität der Pflanzen, Universität 
Bonn, Germany; 2Addis Ababa University, Addis Ababa, 
Ethiopia; 3Ethiopian Coffee Forest Forum, Adddis Ababa, 
Ethiopia; 4Institute of Forest and Environmental Policy, 
Universität Freiburg, Germany; 5National Herbarium of 
Ethiopia, Addis Ababa University, Ethiopia; 6Zentrum für 
Entwicklungsforschung, Universität Bonn, Germany; 
borsch@uni-bonn.de 

Wild populations of Coffea arabica are a characteristic 
element of afromontane forests in Ethiopia. Forest coffee is 
traditionally used by local people but also represents an 
important gene pool for breeding. Deforestation, however, 
threatens both the forests and the Coffea populations. The 
CoCE project aims at developing concepts for the 
conservation and sustainable use of the genetic diversity of 
Coffea arabica together with the species diversity of its 
forest habitat. The presentation will outline results obtained 
by the biological subprojects of CoCE during the past four 
years and illustrate the role that fundamental biologial 
reserach plays in an interdisciplinary biodiversity 
conservation and use project. Coffee forests harbour > 700 
species of flowering plants (about 10% of the Ethiopian 
flora). Genetic diversity of wild Coffee populations shows 
a complex spatial pattern, with many forests possessing 
their unique Coffee genotypes. Strategies for in situ 
conservation of species diversity and of Coffee genetic 
diversity can be efficiently integrated.   

S41-4 
Effects of land use on vegetation characteristics and tree 
regeneration dynamics in the forest-savanna mosaics of 
Côte d’Ivoire (West Africa) 
Annick K.1, Dethardt G.2, Stefan P.2, Dossahoua T.1 and 
Laurent A.3 
1Botanical Laboratory, University of Cocody, Côte 
d’Ivoire; 2Departement of Botany, University of Rostock, 
Germany; 3National Centre of Floristics, University of 
Cocody, Côte d’Ivoire; koulannick@yahoo.fr 

The Guineo-Sudanian transition zone of West Africa is 
characterized by a mosaic of forest islands and savanna. 
Their high biodiversity is an important natural resource that 
nowadays is subjected to increasing land-use pressure. The 
resulting biodiversity loss poses a severe problem in the 
context of actual global change. In Côte d’Ivoire and 
particularly in the regions of the Lamto Reserve  and the 
Comoé National Park , the traditional agriculture is 
associated with the growing of various cash crops and it is 
intensely carried out in the forest border, causing the latter 
to draw back every year by several hectares. At the same 
time, almost nothing is known about the flora of this 
widespread forest-savanna mosaic and how it is 
anthropogenically altered. Floristic diversity and tree 
regeneration were studied along forest-savanna transects, 
plantation quadrat plots and polls among inhabitants. The 
characteristic species of the original forests have become 
rare. Excessive forest exploitation has modified the ratio 
between juvenile and adult individuals in the forests and 
has thus compromised their future regeneration. Seven 
pioneer species of forest progression testimony an advance 
of forest on savanna in the absence of human activities. The 

plantations of cash crops were colonised by forest species 
in the Centre of the country and, by savanna species in the 
North-East. Comparable agricultural practices in the two 
regions have lead to different effects under different 
climatic conditions. Future land use has to take into account 
the regeneration potential of woody species.   

S41-5 
Reconstructing recruitment events - the case of Aloe 
pillansii 
Krug R.1, Hoffman M.1 and Powell E.2 
1Plant Conservation Unit, University of Cape Town, South 
Africa; 2Northern Cape Nature Conservation, South Africa; 
Rainer.Krug@uct.ac.za 

Recruitment in arid regions is often dependant on 
extraordinary years, providing enough moisture through 
rain or fog to enable successful germination and 
establishment of a species. Based on their germination 
requirements and climatic conditions at a particular site, 
different species have varying recruitment intervals. If the 
spacing of recruitment events is too long, a species can not 
persist over a long timescale, even if established 
individuals could survive . Through climate change, 
especially with more dry and hot spells, certain species will 
go extinct as conditions for recruitment events are not 
occurring regular enough any more. Therefore it becomes 
more important to determine past recruitment events and 
intervals in order to detect changes in climate and to 
estimate their impact. Certain populations of Aloe pillansii, 
an endemic tree aloe regarded as a key stone species of the 
Richtersveld, a semi-desert region in northern South Africa 
and southern Namibia, show a lack of individuals of 
intermediate age, although recent recruitment is taking 
place. A number of reasons have been cited for the lack of 
this age class, among them climate change, grazing by life 
stock and poaching. As direct observations of the 
demography are impossible due to the longevity of the 
species, it becomes necessary to reconstruct the recruitment 
events from existing populations in order to judge the 
impacts of the above mentioned factors. In this paper, we 
will present a method used to reconstruct recruitment 
events for this species, and the advantages and 
disadvantages of this method.  
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S42-1 
Three novel, but similar RNA viruses occuring on three 
different continents 
Mielke N., Schlatermund N. and Muehlbach H. 
University of Hamburg, Germany; 
nicole.mielke@botanik.uni-hamburg.de 

Today, over 900 plant virus species are known, which are 
grouped in 16 families and about 17 unassigned genera, but 
there are yet novel viruses emerging, which still remain 
unclassified. Three of them were found to share certain 
sequence similarities of the putative nucleocapsid protein 
(N-protein), indicating a possible relationship between 
these RNA viruses. Interestingly, they appeared on three 
different continents. One of these viruses is the High plains 
virus (HPV), causing severe damage on maize and wheat in 
Northern America. Another one is Pigeonpea sterility 
mosaic virus (PPSMV), which is found predominantly in 
India on pigeonpea (Cajanus cajan). The third virus is 
infecting mountain ash (Sorbus aucuparia L.) in many 
parts of Europe and is called European mountain ash 
ringspot-associated virus (EMARAV). All three species 
have a multipartite genome of four or even more RNAs. 
But only the genome of EMARAV is totally sequenced so 
far. Each of its four RNAs carries a single ORF, encoding 
the RNA-dependent RNA-polymerase (RdRp), a putative 
glycoprotein precursor, a putative N-protein as well as a 
fourth protein of unknown function. Based on the RdRp 
motives this virus is related to the Bunyaviridae as well as 
to the unassigned genus Tenuivirus. Although there are no 
sequences of the RdRp gene of HPV and PPSMV yet and 
just a low similarity of the putative N-proteins, these three 
viruses seem to be related. Their multipartite RNA genome, 
a (putative) mite vector and the morphology of virus 
particles and nucleocapsids suggest a common origin.  

S42-2 
Cell-to-cell movement of RNA viruses 
Heinlein M.1,2 
1Universität Basel, Switzerland; 2Institut de Biologie 
Moléculaire des Plantes, Strasbourg, France; 
manfred.heinlein@unibas.ch 

Studies in higher plants have revealed the existence of 
proteins and RNA species that travel cell-to-cell and 
through the vasculature to serve as signaling molecules in 
plant development and gene silencing, thus confirming the 
role of plasmodesmata (PD) in the mediation and control of 
intercellular and systemic communication via 
macromolecules. Compelling evidence for macromolecular 
trafficking through PD comes from RNA viruses, which 
encode movement proteins (MP) to interact with PD and 
other components of the macromolecular transport 
machinery in order to spread their genomes from cell-to-
cell. The MP of Tobacco mosaic virus (TMV) is believed 
to form a ribonucleoprotein complex (RNP) with viral 
RNA (vRNA) and to represent the core of the infectious 
particle that spreads between cells.  Recent studies led to 
the visualization of MP in association with mobile, 
microtubule-associated particles in cells at the leading front 
of the spreading infection site. Although further studies are 
needed to determine whether these particles also contain 
vRNA and target PD, their formation is tighly linked to the 
movement process as shown by application of temperature-
sensitive mutations in MP. Similar particles are produced in 
cells transiently expressing the MP and their movements 
occur in association with both the endoplasmic reticulum 
and microtubules. Late during infection the MP 
accumulates to high levels and acts as a microtubule-
stabilizing MAP that no longer participates in vRNA 
transport. Thus, a two-phasic model for microtubule-
associated activities of MP is proposed.  

Date Start/End Time Lecture Session Room 
     
Thursday - 6 8:30  – 10:00  S42 Hall D 
  Plant-virus interaction (Part II): RNA plant 

viruses 
 

  Chair:      Holger Jeske, Hans-Peter Mühlbach  

 8:30 – 9:00 S42-1 Mielke N. - Three novel, but similar RNA viruses 
occuring on three different continents 

 

 9:00 – 9:30 S42-2 Heinlein M. - Cell-to-cell movement of RNA viruses  
 9:30 – 9:45 S42-3 von Bargen S. -  A model system for plant-virus 

interaction - Infectivity and seed transmission of Cherry 
leaf roll virus (CLRV) in Arabidopsis thaliana (L) Heyn. 

 

 9:45 – 10:00 S42-4 Waltermann A. - Subcellular localization and 
functional characterization of plum pox virus-6K1 
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S42-3 
A model system for plant-virus interaction - Infectivity 
and seed transmission of Cherry leaf roll virus (CLRV) 
in Arabidopsis thaliana (L) Heyn. 
von Bargen S.1, Rumbou A.2, Buchhop J.1 and Büttner 
C.1 
1Humboldt Universität zu Berlin, Germany; 2Plant 
Protection Institute, 38011 Volos, Greece; 
susanne.von.bargen@agrar.hu-berlin.de 

Seed transmission is an essential property of at least 25 
virus genera, covering approximately 18% of all plant 
viruses including 19 reported species within the genus 
nepovirus. It represents a natural pathway through which 
virions are transmitted to the progeny of the hosts and 
spread to the environment. Interrelated plant and virus 
factors involved in this vertical transmission are not well 
characterised on the molecular level. A study was initiated 
to establish A. thaliana as a host of CLRV as well as to 
investigate the suitability of this plant-pathogen system for 
interaction studies.  
Mechanical inoculation of A. thaliana (L.) Heyn., Col-0 
plants with two isolates of CLRV belonging to various 
phylogentic and serological clusters led to systemic 
infection of this host. Transmissibility of CLRV by seed in 
A. thaliana was shown by virus detection in F1 generation 
grown from harvested seeds of infected plants. Infection 
rate of F1 seedlings depended on virus isolate and was 
negatively correlated with virulence of CLRV isolates and 
symptom expression on inoculated F0 plants. The rhubarb 
isolate CLRV-E395 showed high seed transmissibility and 
incidence in three generations, in contrast to the black 
elderberry isolate that was detectable during all stages of 
F0 and in the F1 generation seeds, but scarcely infected F1 
seedlings.  
Therefore, infection of A. thaliana with two CLRV isolates, 
exhibiting diverse biological characteristics and differing in 
their transmissibility by seeds, provides a suitable system to 
study virus-plant interactions in vertical virus transmission. 

S42-4 
Subcellular localization and functional characterization 
of plum pox virus-6K1 
Waltermann A. and Maiss E. 
Universität Hannover, Institut für Pflanzenkrankheiten und 
Pflanzenschutz, Germany; waltermann@ipp.uni-
hannover.de 

Plum pox virus (PPV) belongs to the genus Potyvirus 
which represents the major genus within the family 
Potyviridae. The first protein of 6 kDa (6K1) of PPV has 
recently been detected in planta but neither its function nor 
its subcellular localization has been extensively 
characterized. To advance knowledge on 6K1 functions and 
to characterize 6K1 determinants of subcellular 
localization, we analyzed 6K1 when expressed in fusion to 
green fluorescent protein. In addition, 6K1-mutant and 
chimeric PPV cDNA clones were assayed for systemic and 
local infectivity. Whereas the subcellular localization of 
6K1 was not definitely clarified due to its toxicity upon 
expression, mutational analysis revealed a 6K1 contained 
N-terminal hydrophobic domain to be both necessary and 
sufficient to mediate localization at the endoplasmic 
reticulum (ER). By differential centrifugation 6K1 was 
shown to localize to the soluble fraction of the cell in spite 
of its hydrophobic domain. Infectivity assays of 
6K1-deletion and chimeric PPV cDNA clones revealed the 
PPV-6K1 coding region to be essential for systemic 

infectivity. Whereas the coding region of potato virus Y 
and turnip mosaic virus did not fully complement PPV-6K1 
in cis, tobacco vein mottling virus-6K1 fully substituted 
PPV-6K1. Thus being in principle complementable, 
potyviral 6K1 seems to carry out nevertheless 
virus-specific functions. In summary, our studies 
corroborate and extent previous studies on 6K1, pointing to 
a possible role of 6K1 during potyviral replication at 
ER-derived membranes.  
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S43-1 
Secondary metabolism, environmental signalling and 
PKS genes in lichens 
Stocker-Wörgötter, E.  
University of Salzburg, Department of Organismic Biology  
elfriede.stocker@sbg.ac.at  

Lichen-forming, ascomycetous fungi produce a broad 
spectrum of unique and common polyketides. 
Moreover, several large ring compounds (macrolides) have 
been rediscovered and structurally elucidated  from lichens. 
Lichen metabolites have been screened by TLC and HPLC 
analyses. One objective of our research is to localise PKS 
genes by studying under which environmental signals a 
particular class of polyketides is expressed in 
aposymbiotically cultured mycobionts. In extensive test 
series, it was shown that the compositions of the nutrient 
media (contents of  algal transfer carbohydrates together 
with ecological parameters and morphogenetic effects) 
influence and promote the expression of  
particular polyketides, compounds hitherto known only 
from intact lichens, in cultured mycobionts. For an 
anthraquinone-producing lichen (Xanthoria elegans) the 
PKS gene was successfully sequenced by using a 
completely new technology. We found a typical PKS I with 
a very interesting enzyme architecture. Phylogenetic 
analyses of the obtained sequences revealed that the PKS 
gene responsible for anthraquinone production is closely 
related to genes known to be involved in pentaketide 
dihydroxynaphthalen biosynthesis and fungal polyketide-
type melanin formation. Progress in understanding the 
function of  type I PKSes and their control by PKS genes 
may revolutionise the use of  lichens/cultured 
mycobionts in future biotechnological approaches, 
including heterologous expression of lichen polyketides in 
fast growing hosts and also the detection and design of 
novel pharmaceutically useful molecules.  

S43-2 
Can stable isotopes of lichens trace water and carbon 
sources? 
Lakatos, M.1, Hartard, B.1 and Máguas, C.2  
1TU Kaiserslautern, Division Ecology, Germany; 2Stable 
Isotopes Lab., ICAT/CEBV, FCUL University of Lisbon, 
Portugal  
cristina.maguas@icat.fc.ul.pt, hartard@rhrk.uni-kl.de, 
lakatos@rhrk.uni-kl.de  

During the past ten years, the application of stable isotope 
techniques has provided the scientific community with new 
insights into understanding physiological and ecological 
processes. Only a few number of publications are focusing 
on algae, cyanobacteria and lichens and several 
uncertainties still exist despite the global distribution of 
these photoautotrophic organisms in aquatic and terrestrial 
ecosystems. Our research evaluates the ecological value of 
poikilohydric lichens, which substantially differ from 
homoiohydric vascular plants, as tracers of environmental 
factors associated with microhabitats and climate changes. 
For that, variations in carbon sources, water exchange and 
carbon dioxide fluxes were assessed by ?13C and ?18O, not 
only in dry material, but also in respired CO2 and thallus 
water. 

S43-3 
Changes in lichen dry matter distribution by wind 
erosion in the Central Namib Desert 
Pfiz, M., Küppers, M. and Loris, K.  
Universität Hohenheim, Germany  
kuppers@uni-hohenheim.de, loris@uni-hohenheim.de, 
pfiz@uni-hohenheim.de  

Lichen cover in the Central Namib Desert is concentrated 
on distinct lichen fields, where lichen dry matter can reach 
values up to 400 g/m2, mainly from fruticose and foliose 
lichen species. The distribution of these lichen fields 
depends less on moisture input but mostly on edaphic 
factors and is limited by erosion by strong foehn winds, 
which can remove even crustose lichens completely. 
However, the impact depends on the availability of 
driftable sand and the microrelief. Subsequent observations 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S43 Hall E 
  Lichens II : Genetics, ecophysiology and 

evolution 
 

  Chair:      Matthias Schultz, Tassilo Feuerer  

 10:30 – 11:00 S43-1 Stocker-Wörgötter E. - Secondary metabolism, 
environmental signalling and PKS genes in lichens  

 

 11:00 – 11:20 S43-2 Lakatos M. - Can stable isotopes of lichens trace 
water and carbon sources? 

 

 11:20 – 11:40 S43-3 Pfiz, M. - Changes in lichen dry matter distribution 
by wind erosion in the Central Namib Desert 

 

 11:40 – 12:00 S43-4 Schultz M. - Phylogeny of the lichen genus Peccania  
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from 1987 to 2006 in one of the largest lichen fields near 
Swakopmund (Namibia) indicate an enormous loss of 
lichen biomass after such storm events. The major fraction 
is drifted into the ocean, but especially near coast an 
accumulation on the lee side of bushes and ridges is 
observed. In addition, especially the windsensitive lichens 
as Teloschistes capensis and Xanthoparmelia walteri are 
affected, indicated by an dislocation of the eastern border 
for the fruticose lichens. Recovery of these areas is 
determined by growth rates and the still uncertain rate of 
reestablishment on bare pebbles. Foliose lichens can work 
as pioneer for fruticose lichens. Besides this, large areas of 
mostly foliose lichen vegetation remain in this stage below 
the fruticose climax vegetation (around 100 g DW / m2). 
On areas with less frequent wind impact, recovery can be 
estimated so far to around twelve years. Reestablishment 
on totally bare gravel plains remains completely uncertain 
and is strongly affected by any change in the frequency of 
these irregular climatic events. 

S43-4 
Phylogeny of the lichen genus Peccania 
Schultz, M.  
Biozentrum Klein Flottbek der Universität Hamburg, 
Germany  
schultzm@botanik.uni-hamburg.de  

Unlike many other genera in the cyanobacterial lichen 
family Lichinaceae (Lichinales, Lichinomycetes, 
Ascomycota) the genus Peccania is relatively uniform 
comprising appr. 12 species world wide. The genus is well 
circumscrided by correlating characters such as general 
thallus anatomy, anatomy and colouration of the 
hymenium, shape of the asci, shape and size of the 
conidiospores as well as ascocarp formation. On the other 
hand, substantial variability exists at species level, e.g. in 
growth form, in the substrates colonized and in the 
distribution patterns.As a consequence, the identification of 
Peccania species is very difficult and there exist no robust 
concepts or hypotheses on phylogenetic relationships 
among the species in the genus.The following questions are 
addressed based on nuclear ITS 1+2 sequence analyses of 
appr. 10 species of Peccania: (1) Are there monophyletic 
entities recognizable at species level? (2) Are there 
monophyletic infrageneric entities reflecting similar 
substrate preferences, geographic origin or general growth 
form? (3) Are there "cryptic" species? 
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S44-1 
Modeling gene and genome duplications in plants to 
explain biological evolution and complexity 
van de Peer Y. 
UGent-VIB, Belgium; yves.vandepeer@psb.ugent.be 

Recent analyses of eukaryotic genome sequences have 
revealed that gene duplication, by which identical copies of 
genes are created within a single genome by unequal 
crossing over, reverse transcription, or the duplication of 
entire genomes, has been rampant.  The creation of extra 
genes by such duplication events has now been generally 
accepted as crucial for evolution and of major importance 
for adaptive radiations of species and the general increase 
of genetic and biological complexity.  Recently, we have 
developed a mathematical model that simulates the birth 
and death of genes based on observed age distributions of 
duplicated genes, considering both small-scale, 
continuously occurring local duplication events, as well as 
duplication events affecting the whole genome.  Applying 
our model to the model plant Arabidopsis shows that much 
of the genetic material in extant plants, i.e., about 60% has 
been created by three ancient genome duplication events. 
More importantly, it seems that a major fraction of that 
material could have been retained only because it was 
created through large-scale gene duplication events. In 
particular transcription factors, signal transducers, and 
developmental genes seem to have been retained 
subsequent to large-scale gene duplication events. Since the 
divergence of (duplicated) regulatory genes is being 
considered necessary to bring about phenotypic variation 
and increase in biological complexity, it is indeed tempting 
to conclude that such large scale gene duplication events 
have indeed been of major importance for evolution.   

 S44-2 
The moss genome 
Lang D., Zimmer A., Ick J., Richardt S., Reski R. and 
Rensing S. 
University of Freiburg, Germany; 
stefan.rensing@biologie.uni-freiburg.de 

The ~510 Mbp Physcomitrella patens genome has been 
sequenced in 2005 by a whole genome shotgun approach at 
the US DoE’s Joint Genome Institute. The first assembled 
and annotated version of the moss genome has been made 
publicly available in April 2007 and is currently being 
analyzed by an international consortium. 
Extant seed plants are separated from aquatic green algae 
by more than one billion years of divergent evolution. 
Mosses represent a way station, situated at ~500 million 
years of evolutionary distance. Because of this 
phylogenetic position, the moss genome allows to infer 
ancient traits that were crucial for the water to land 
transition. In addition, the P. patens genome may enable us 
to understand how haploid genomes survive the millennia 
and which features enable mosses to grow under conditions 
that are not accessible to seed plants. 
We are going to present the current status of the moss 
genome project, asking and answering questions like: What 
are the most dominant functional categories encoded by the 
moss genome? How fast is the evolutionary clock of a 
dominant haploid gametophyte? Did the moss utilize whole 
genome duplications as a mode of evolution like seed 
plants do? How are the genes encoded, which and how 
many transposable elements are present in the genome? Do 
tandem-arrayed genes evolve as they do in seed plants? 
How does the moss differ from algae and seed plants in 
terms of transcriptional regulation and metabolic pathways?  
 Financial support by the DFG is gratefully acknowledged. 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S44 Hall Z 
  Plant Genomics  

  Chair:      Ralf Reski, Yves van de Peer  

 10:30 – 11:00 S44-1 van de Peer Y. - Modeling gene and genome 
duplications in plants to explain biological evolution and 
complexity 

 

 11:00 – 11:15 S44-2 Rensing S.A. -  The moss genome  
 11:15 – 11:30 S44-3 Polle A. - Dissecting osmotic and salt-induced 

responses in poplar 
 

 11:30 – 11:45 S44-4 Wicke S. - Organisation of the nuclear ribosomal 
DNA (nrDNA) in land plants 

 

 11:45 – 12:00 S44-5 Gomez-Porras J.L. - Genome-wide analysis of 
ABA-responsive elements ABRE and CE3 reveals 
divergent patterns in Arabidopsis and rice 
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S44- 3 
Dissecting osmotic and salt-induced responses in poplar 
Polle A.1, Brosche M.2, Kangasjärvi J.2, Janz D.1, Fayaz 
P.1 and Brinker M.1 
1University of Goettingen, Germany; 2University of 
Helsinki, Finland; apolle@gwdg.de 

Among tree species, the genus Populus harbours a huge 
variety of ecotypes with different degrees of stress 
resistance. The species Populus euphratica grows in hot 
dry areas and has the ability to cope with saline 
environments. Field studies and controlled experiments 
showed that P. euphratica is not drought tolerant but 
requires access to ground water for survival. However, it 
can cope with up to 300 mM NaCl in the water. Tolerance 
mechanisms to salinity include restricted transport of 
sodium from roots to shoots, exclusion of sodium from the 
cytosol and activation of various defence genes. In order to 
identify genes regulated under salt and drought stress we 
performed microarrays studies with arrays harbouring a 
unigene set (7745 ESTs) from Populus euphratica. These 
arrays were hybridized with cDNA from leaves resp. roots 
from salt-treated P. euphratica plants harvested over a time 
period during salt accumulation. By measuring Na-uptake 
and water potential we were able to distinguish between 
salt- and osmotic stress-specific molecular responses. In 
this presentation the identification of candidate genes and 
functional genomic approaches to increase stress tolerance 
will be shown. This work was performed with financial 
support of the EU (ESTABLISH), the BLE and the DFG by 
funding Poplar Research Group Germany.  

S44-4 
Organisation of the nuclear ribosomal DNA (nrDNA) in 
land plants 
Wicke S.1, Costa A.2, Bauer F.1, Muñoz J.2, Neinhuis C.1 
and Quandt D.1 
1Technische Universität Dresden, Germany; 2Real Jardìn 
Botànico Madrid (CSIC), Spain; susann.wicke@gmx.de 

Until recently, it has been generally agreed that the nuclear 
ribosomal DNA (nrDNA) in land plants is uniformly 
organized in tandem arrays with up to several hundred 
copies. Typically, each repeat unit (45S repeat) harbours a 
transcription unit containing the genes for the small 
ribosomal subunit (SSU), the 5.8S rRNA and the large 
ribosomal subunit (LSU) separated by the internal 
transcribed spacers (ITS). Controlling elements are situated 
in the intergenic spacers (IGS) that separate the 
transcription units. The gene encoding the 5S ribosomal 
RNA is located elsewhere forming a separate cluster. 
However, an alternative organisation of the nrDNA has 
been reported for a liverwort and a moss. In both cases, the 
5S rDNA has been found co-localized with the 45S repeat, 
i.e. inserted into the IGS, similar to a number of other 
eukaryotic organisms such as cryptomonads, fungi and 
various protozoans. In the present study, representatives of 
all major land plant lineages were screened for a co-
localisation of the 45S/5S rDNA using a PCR and 
sequencing approach. We could clearly show that the 
physical linkage of all nuclear ribosomal RNA genes is not 
unique to Marchantia and Funaria, but a common feature 
of all bryophyte as well as various fern lineages. Analyses 
including charophytes indicate that the co-localisation 
represents the ancestral state of green plants. Phylogenetic 
implications and different transpositioning theories are 
discussed based on circumstantial analyses of the structural 

organisation of the intergenic spacer regions of both co-
localized and unlinked nrDNA.  

S44-5 
Genome-wide analysis of ABA-responsive elements 
ABRE and CE3 reveals divergent patterns in 
Arabidopsis and rice 
Gomez-Porras J.1, Riaño-Pachón D.2, Dreyer I.2, Mayer 
J.3 and Mueller-Roeber B.2 
1Universität Bielefeld, Germany; 2Universität Potsdam, 
Germany; 3Universität Freiburg, Germany; 
judith.gomez@uni-bielefeld.de 

In plants, complex regulatory mechanisms are at the core of 
physiological and developmental processes. The 
phytohormone abscisic acid (ABA) is involved in the 
regulation of various of these processes. The underlying 
tissue- or plant-wide control circuits often include 
combinatorial gene regulatory mechanisms and networks. 
In this study we used an in-silico-based approach directed 
towards genome-wide prediction and identification of 
specific features of ABA-responsive elements. In particular 
we analysed the genome-wide occurrence and positional 
arrangements of two well-described ABA-responsive cis 
regulatory elements, ABRE and CE3, in Arabidopsis 
thaliana and rice (Oryza sativa). Our results showed that 
Arabidopsis and rice use ABRE and CE3 distinctively. 
Surprisingly, we found that while ABRE is equally 
abundant in both species, CE3 is practically absent in 
Arabidopsis. Thus another coupling element must be 
pairing up with ABRE to establish ABA-responsive 
complexes (ABRCs) capable of interacting with 
transcription factors. ABRE-ABRE pairs are common in 
both genomes, indicating that these can form functional 
ABRCs in Arabidopsis and rice. Furthermore, we detected 
distinct combinations, orientation patterns and DNA strand 
preferences of ABRE and CE3 motifs in rice gene 
promoters. The outcome of our investigation can now be 
used to direct future experimentation designed to further 
dissect the ABA-dependent regulatory networks.  
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S45-1 
From the Field into the Laboratory: Botany and the 
Development of Experimental Culture 
Nickelsen K. 
University of Bern, Switzerland; nickelsen@philo.unibe.ch 

In the nineteenth century, Biology was still largely a 
descriptive science, dominated by the problems and 
methods of natural history. In contrast, by the mid-
twentieth century, Biology in general, and also Botany in 
particular, had become experimental, laboratory sciences. 
This  enormous shift in terms of topics, methods and 
approaches that Botany experienced in the decades around 
1900 will be discussed at the example of photosynthesis 
research.  

S45-2 
Jottings on the history of the German Botanical Society 
Wagenitz G. 
A.v.Haller-Institut Universität Göttingen, Germany; 
gwageni@gwdg.de 

  The driving person behind the foundation of the German 
Botanical Society (GBS) was certainly Nathanael 
Pringsheim (1823-1894). At the beginning his idea was to 
transform the Botanischer Verein der Provinz Brandenburg 
into the new society. The Botanischer Verein was centred 
in Berlin, it had however members from all over Germany. 
The main interest was the investigation of the flora and 
vegetation of the Mark Brandenburg. After some 
discussions it became clear that the Verein wanted to 
remain independent and in fact it still exists. The new 
Deutsche Botanische Gesellschaft was officially founded 
during a meeting in Eisenach on September 17th 1882 and 
had its first general assembly the following year in Freiburg 
i.Br. Pringsheim was its first president and remained so 
until his death. In the first decades there was a close 
connection to the Gesellschaft Deutscher Naturforscher 
und Ärzte and the meetings took place in the same 
town. The first volumes of the Berichte der Deutschen 
Botanischen Gesellschaft contain many papers of general 
interest. Some of these will be highlighted, especially those 
concerning the mycorrhiza, the re-discovery of Mendel’s 
laws, the double fertilization in angiosperms and the 
statolith theory of the perception of gravity. Finally the 

revival of the Society after World War II will be recounted 
including a few personal recollections concerning the life 
of the GBS in Berlin during the late Fifties and the Sixties 
of the 20th Century.  

S45-3 
Hamburger Gartenflora vor 350 Jahren. Die Florilegien 
des Hans Simon Holtzbecker 
Roth D. 
Staats- und Universitätsbibliothek Hamburg, Germany; 
roth.dietrich@gmx.de 

1999/2000 gelang es, für die Staats- und 
Universitätsbibliothek Hamburg kurz nacheinander zwei 
Bände eines ursprünglich fünfbändigen Blumenalbums zu 
erwerben. Bis dahin war die Existenz dieses Florilegiums 
nur durch eine gedruckte Notiz aus dem Jahre 1678 zu 
erschließen. Sein Inhalt war völlig unbekannt. 
Die Pflanzen des "Moller-Florilegiums", das um 1660 von 
dem Blumenmaler Hans Simon Holtzbecker für den 
Hamburger Bürgermeister Barthold Moller geschaffen 
wurde, bilden den Schwerpunkt der Darstellung. Ergänzt 
aus Blumenalben desselben Malers für eine weitere 
Hamburger Bürgerfamilie und für das Gottorfer 
Herzogshaus in Schleswig ergibt sich aus dem Werk eines 
überragenden, bisher nur wenig bekannten Blumenmalers 
eine ausgezeichnete Übersicht über die norddeutsche 
Gartenflora der Mitte des 17. Jahrhunderts. 
 
 
 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S45 Hall D 
  History of botany - 125 years DBG: the rise of 

plant sciences 
 

  Chair:      Stefan Kirschner, Volker Wissemann  

 10:30 – 11:00 S45-1 Nickelsen K. - From the Field into the Laboratory: 
Botany and the Development of Experimental Culture 

 

 11:00 – 11:30 S45-2 Wagenitz G. - Jottings on the history of the German 
Botanical Society 

 

 11:30 – 12:00 S45-3 Roth D. - Hamburger Gartenflora vor 350 Jahren. 
Die Florilegien des Hans Simon Holtzbecker 

 



  

 148 

S46 

LECTURE SESSIONS  

 

 
 

S46-1 
Photosynthetic redox control of plant gene expression 
(and metabolism?) 
Pfannschmidt T., Bräutigam K., Wagner R., Schröter 
Y., Steiner S. and Nykytenko A. 
Friedrich-Schiller-Universität Jena, Plant Physiology, 
Germany; Thomas.Pfannschmidt@uni-jena.de 

To counterbalance uneven excitation of the two 
photosystems photosynthetic organisms developed various 
acclimation mechanisms which redistribute light energy 
and, by this means, restore photosynthetic efficiency. In 
response to long-term light quality gradients a photosystem 
stoichiometry adjustment occurs. This requires a controlled 
change in the expression of both nuclear and chloroplast 
genes which encode the constituents of the photosynthetic 
apparatus. Redox signals from photosynthetic electron 
transport, i.e. from the plastoquinone pool control the 
transcription of plastid genes for core proteins of the 
photosystems. However, all peripheral proteins of the 
photosystems are encoded in the nucleus and their 
expression has to be adjusted (at least in a coarse manner) 
to the respective change of the chloroplast genes. 
Experiments with tobacco and transcript profiles from 
Arabidopsis show that several nuclear genes are coupled to 
chloroplast expression events and that redox signals 
represent a new type of the so-called plastid signal. Studies 
on photoreceptor mutants of Arabidopsis show that the PS 
adjustment does not require phytochromes or 
cryptochromes and suggest that photosynthesis acts as an 
additional light quality sensor beside photoreceptors. 
Further array data suggest that photosynthetic acclimation 
is connected with fundamental biosynthesis pathways of 
the cell highlighting a possible conjunction between energy 
fixation efficiency and energy usage by metabolism.  

S46-2 
Glucan phosphorylating enzymes play a pivotal role in 
starch metabolism 
Ritte G.1, Edner C.1, Kötting O.2 and Steup M.1 
1University of Potsdam, Institute of Biochemistry and 
Biology, Plant Physiology, Germany; 2Present Address: 
Institute of Plant Sciences, ETH Zurich; ritte@uni-
potsdam.de 

During the day, plants accumulate starch in their leaves as 
an energy source for the coming night. Amylopectin the 
major constituent of the semicrystalline starch particles 
contains small amounts of phosphate monoesterified to the 
C6- or the C3-position of glucosyl residues. The 
phosphorylation of the different positions is catalysed by 
two distinct enzymes that utilise ATP as phosphate donor. 
Glucan, water dikinase (GWD) phosphorylates the C6-
position. The biosynthesis of the less frequent 
C3-phosphate esters is catalysed by phosphoglucan, water 
dikinase (PWD). Interestingly, activity of PWD strictly 
relies on a preceding starch phosphorylation by GWD. The 
catalytic mechanism of both dikinases includes 
autophosphorylation of the enzyme. The phenotypes of 
mutants lacking GWD or PWD show that both dikinases 
are required for normal starch breakdown. Especially the 
GWD-deficient plants, such as the Arabidopsis mutant 
sex1-3, display drastically increased contents of leaf starch.  
To understand the link between phosphorylation and 
degradation of starch, we searched for starch degrading 
Arabidopsis enzymes, whose activity is affected by glucan 
phosphorylation (see also Edner et al.). Using this approach 
we could demonstrate an interdependence between the 
activities of GWD and the chloroplastic β-amylases BAM1 
and BAM3. Since at least BAM3 is required for normal 
starch degradation in Arabidopsis, this finding offers an 
explanation for the impaired starch breakdown in GWD-
deficient mutants.  

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S46 Hall A 
  Photosynthesis and assimilation (Part II): 
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intracellular metabolite transport in photosynthesis and 
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S46-3 
Accelerated starvation in A. thaliana overexpressing the 
maize C4-NADP-malic enzyme. How important are 
malate and fumarate beyond primary metabolism? 
Fahnenstich H.1, Saigo M.2, Drincovich M.2, Flügge U.1 
and Maurino V.1 
1Botanisches Institut, Universität zu Köln, Germany; 
2Cefobi, Universidad Nacional de Rosario, Argentina; 
hfahne@gmx.de 

The maize C4 NADP-malic enzyme (ME) was expressed 
under control of the CaMV 35S promoter in Arabidopsis 
thaliana plants (MEm plants). An increase in the plastidic 
NADP-ME activity led to a pale green phenotype in plants 
growing in short days. Under these conditions, MEm plants 
have a decreased fresh weight/area ratio and thinner leaf 
sections. Measurements of content and fluorescence of 
chlorophyll indicated an altered photosynthetic metabolism. 
While no differences in morphology and development were 
evident in long-day growth conditions, a parallel analysis 
of metabolite levels of rosettes from transgenic plants 
revealed that plants grown in both long and short days 
displayed a disturbed metabolic profile. Dark-induced 
senescence progressed more rapidly in MEm plants 
compared to the wild-type. Interestingly, a retardation of 
senescence in the transgenic lines was gained by exogenous 
supply of glucose, sucrose and malate, suggesting that the 
lack of a rapid energy source is the initial factor leading to 
the induction of senescence in these plants. GC-MS 
analyses and the in vitro metabolic complementation assays 
allow us to conclude that MEm transgenic plants entered 
senescence more rapidly due to an accelerated starvation. 
Comparison of the data obtained from MEm- and wild-type 
plants indicated that extremely low levels of malate and 
fumarate are responsible for the accelerated dark-induced 
senescence encountered in the MEm plants. Our data 
strengthen the notion of malate and fumarate being key 
players in primary metabolism but might also suggest a role 
as signal molecules.  

 S46-4 
Making the connections - the role of intracellular 
metabolite transport in photosynthesis and 
photorespiration 
Weber A.1, Linka M.1,2, Gagneul D.1, Bräutigam A.1,2 
and Linka N.1 
1Heinrich-Heine-Universität Düsseldorf, Germany; 
2Graduate Program in Genetics, Michigan State University, 
East Lansing, USA; andreas.weber@uni-duesseldorf.de 

Eukaryotic cells are most fascinating because of their high 
degree of compartmentation. This is particularly true for 
plant cells, due to the presence of chloroplasts, 
photosynthetic organelles of endosymbiotic origin that can 
be traced back to a single cyanobacterial ancestor. The 
photosynthetic organelle (plastid) in red, green, and 
glaucophyte algae (Plantae) likely had a single origin from 
a cyanobacterial endosymbiosis.  This ancient (ca. 1 to 1.5 
billion years ago) event was followed by the transfer of 
genetic material from the endosymbiont to the nuclear 
genome of the host, the evolution of a plastidic protein 
import apparatus, and of targeting sequences directing 
nucleus-encoded proteins to the plastid. Plastids are major 
hubs in the metabolic network of plant cells, their 
metabolism being heavily intertwined with that of the 
cytosol and of other organelles. Solute transport across the 
plastid envelope by metabolite transporters is key to 

integrating plastid metabolism with that of other cellular 
compartments.   
Using genomics, proteomics, and bioinformatics analysis of 
transcriptomics datasets, we have identified several novel 
solute transporters in chloroplasts, peroxisomes, and 
mitochondria that are involved in intracellular trafficking of 
photosynthetic and photorespiratory intermediates and end 
products. We will present functional data obtained with 
recombinant, reconstituted transporter proteins and we will 
show detailed physiological analyses of transgenic plants 
lacking particular transporter functions.   
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S47-1 
Cytokinin catabolism regulating plant development and 
meristem activity 
Werner T., Bartrina I., Köllmer I., Braun H. and 
Schmülling T. 
Institut für Biologie/Angewandte Genetik, Freie Universität 
Berlin, Germany; tower@zedat.fu-berlin.de 

Cytokinin oxidases/dehydrogenases (CKX) catalyze the 
degradation of cytokinins and in Arabidopsis they are 
encoded by a small AtCKX gene family. These genes were 
used to construct plants with constitutively or tissue-
specifically reduced cytokinin content in order to study for 
which processes cytokinins are rate-limiting and possibly 
regulatory molecules. Analysis of loss-of-function mutant 
plants further showed that individual AtCKX genes regulate 
different developmental processes, as e.g. the activities of 
shoot and root meristems, in a redundant manner. To 
identify new genes participating in cytokinin-controlled 
growth processes, a mutagenesis screen for suppressors of 
cytokinin deficiency was initiated and several independent 
genes were identified.  

S47-2 
The two Physcomitrella GH3 proteins link auxin and 
jasmonate homeostasis 
Ludwig-Müller J.1, Jülke S.1, Willeke C.2, Reski R.2 and 
Decker E.2 
1Institut für Botanik, Technische Universität Dresden, 
Germany; 2Plant Biotechnology, Faculty of Biology, 
Universität Freiburg, Germany; Jutta.Ludwig-Mueller@tu-
dresden.de 

Auxin homeostasis is controlled among others by the 
reversible conjugation of indole-3-acetic acid (IAA) to 
amino acids and sugars via GH3 proteins. In Arabidopsis 
several GH3-enzymes use IAA as substrate whereas one is 
specific for the formation of jasmonic acid (JA) conjugates 

(Staswick et al. 2005). While Arabidopsis harbours a large 
GH3 gene family, Physcomitrella encodes only two GH3 
proteins, PpGH3-1 and PpGH3-2. Here, single (Bierfreund 
et al. 2004) and double knockout mutants were generated 
and subsequently analysed. Single knockout of both genes 
resulted in an increased sensitivity of the mutants to IAA 
but not to JA. Both mutants had slightly elevated free IAA 
levels and decreased levels of bound IAA under standard 
growth conditions. JA levels were not affected by these 
mutations. These effects were more pronounced in double 
knockout mutants. Expression of both moss genes in E. coli 
revealed that PpGH3-2 conjugated both IAA and JA with a 
large spectrum of amino acids, whereas PpGH3-1 was 
rather specific for JA amino acid conjugate formation. We 
propose that (i) the most ancient GH3 proteins possessed 
dual functions for IAA and for JA homeostasis, (ii) during 
land plant evolution the GH3 family expanded and (iii) 
these proteins gained tighter substrate specificity. Financial 
support by DFG via SPP 1067 is gratefully acknowledged. 
Bierfreund NM, Tintelnot S, Reski R, Decker EL (2004) J 
Plant Physiol 161: 823-835. Staswick PE, Serban B, Rowe 
M, Tiryaki I, Maldonado MT, Maldonado MC, Suza W 
(2005) Plant Cell 17: 616-627.  

S47- 3 
Jasmonates as Inducers of Calcium Signals in the 
Nucleus and the Cytosol of Plant Cells 
Mithöfer A.1, Walter A.1, Mazars C.2 and Ranjeva R.2 
1MPI für Chemische Ökologie, Germany; 2Signaux et 
Messages Cellulaires chez les Vegataux, CNRS, France; 
amithoefer@ice.mpg.de 

Jasmonates, or octadecanoids in general, represent an 
important group of fatty acid-derived oxylipin 
phytohormones involved in the many physiological 
processes, e.g. development or the induction of stress 
responses. However, nearly nothing is known about 
octadecanoid-induced signalling pathways in plants. 
Calcium as a main second messenger in plant signalling 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S47 Hall B 
  Phytohormones - metabolism and function 

(Part II) 
 

  Chair:      Jutta Ludwig-Müller, Klaus von 
Schwartzenberg 

 

 10:30 – 11:00 S47-1 Werner T. - Cytokinin catabolism regulating plant 
development and meristem activity 

 

 11:00 – 11:15 S47-2 Ludwig-Müller J. - The two Physcomitrella GH3 
proteins link auxin and jasmonate homeostasis 

 

 11:15 – 11:30 S47-3 Mithöfer A. - Jasmonates as Inducers of Calcium 
Signals in the Nucleus and the Cytosol of Plant Cells 

 

 11:30 – 11:45 S47-4 Bittner F. - Two novel players in ABA biosynthesis: 
mitochondria and iron 

 

 11:45 – 12:00 S47-5 Sauter M. - Phytosulfokine-alpha regulates root 
growth and reproductive processes in Arabidopsis 
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might be involved in the signal transduction of those 
octadecanoids, such as 12-oxo-phytodienoic acid and 
jasmonic acid. In order to investigate possible connections 
between jasmonates and intracellular calcium signals, 
transgenic tobacco cells expressing the calcium-sensitive 
aequorin either in the cytosol or the nucleoplasm have been 
used. Transient changes of the calcium concentration could 
be detected in the cytosol as well as in the nucleoplasm. 
Dose-response analyses indicated similar effector 
concentrations (EC50 values) in the high micromolar range 
but different calcium signatures. A detailed structure-
activity analysis of 12 different compounds revealed that 
jasmonates and related synthetically mimetics fall into 
three distinct classes: (1) compounds inducing Ca2+ 
changes in both the cytosol and the nucleus (2) compounds 
inactive on either compartment or (3) compounds acting 
selectively on the nucleus; a result that was never described 
for phytohormones before. These studies will contribute to 
our understanding of octadecanoid-elicited intracellular 
signalling processes. 

S47-4 
Two novel players in ABA biosynthesis: mitochondria 
and iron 
Bittner F., Teschner J., Jander V. and Mendel R. 
Department of Plant Biology, Technical University of 
Braunschweig, Germany; f.bittner@tu-bs.de 

The last step of ABA synthesis, the oxidation of abscisic 
aldehyde to ABA is catalyzed by aldehyde oxidase (AO). 
AO is a cytosolic enzyme, that binds a molybdenum 
cofactor (Moco), two iron-sulfur clusters ([Fe-S]) and FAD 
for enabling intramolecular electron transfer. While the 
synthesis of all [Fe-S] (except for chloroplast) is known to 
occur in mitochondria, synthesis of Moco is finished in the 
cytosol. However, like AO itself, the first step of Moco 
synthesis requires [Fe-S] and therefore also depends on 
mitochondria. As expected, the sta1 mutant of A. thaliana, 
which is deficient in the export of [Fe-S]-equivalents from 
mitochondria into the cytosol showed reduction of both, 
cytosolic [Fe-S] and Moco. Hence, also AO activity and 
ABA contents decreased. Surprisingly, the sta1 mutant 
revealed a strong accumulation of the first intermediate of 
Moco synthesis, thereby indicating two unexpected 
consequences: (1) the [Fe-S]-containing enzyme that 
catalyzes the first step of Moco synthesis is not affected by 
the sta1 mutation and therefore most likely is located inside 
the mitochondria. (2) The ABC-type transporter ATM3 in 
the inner membrane of mitochondria, which is deficient in 
the sta1 mutant, does obviously not only export [Fe-S]-
equivalents but also the product of the first step of Moco 
synthesis. Thus, the mitochondrial ATM3 transporter 
represents a key protein in AO maturation and therefore 
also in ABA biosynthesis. This is supported by the finding 
that the activity of ABA3, a post-translational regulator of 
AO activity and ABA synthesis, is absent in the sta1 
mutant.   

S47-5 
Phytosulfokine-alpha regulates root growth and 
reproductive processes in Arabidopsis 
Sauter M. and Kutschmar A. 
Universität Kiel, Germany; msauter@bot.uni-kiel.de 

Phytosulfokine-α is a disulfated pentapeptide that was 
shown previously to act as growth factor in cultured plant 
cells.  PSK-α appears to be ubiquitous in higher plants. 
However, not much is known about the functions of PSK-α 

in planta. We used Arabidopsis as a model plant to perform 
functional analysis using both, physiological and genetic 
approaches. Promoter:GUS analysis revealed expression of 
PSK precursor genes and of the PSK receptor gene 
AtPSKR1 in roots. Application of synthetic PSK-α to 
growing seedlings resulted in increased root mass. On the 
other hand, the PSK receptor knock out mutant Atpskr1-T 
showed reduced growth rates confirming a role of PSK 
signaling in root growth regulation. The receptor knock out 
mutant was not only impaired in root growth but also in 
reproductive success. Genetic analysis indicated a maternal 
as well as a paternal effect of disturbed PSK signaling that 
contributed to strongly reduced seed formation. These 
effects were studied further and will be described.  
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S48-1 
Drylands under climate change – adversity or 
opportunity? 
Safriel U. 
Hebrew University of Jerusalem, Israel; 
uriel36@gmail.com 

Desertification lowers productivity in drylands beyond its 
inherently low value. There is disagreement between 
estimates of desertification, ranging 5% to 70% (!) of the 
drylands, and whether desertification is inevitable. There is 
hard evidence that population growth rate is higher in 
drylands than elsewhere, and an increasing conviction that 
global warming would make drylands drier. The two 
combined would impact the inherently low dryland 
productivity. However, global climate change may 
constitute an opportunity rather than adversity to the future 
of dryland people, when the impact of increasing drought 
and population will make returns from traditional 
livelihoods disappointing while encouraging alternative 
livelihoods which reduce pressure on the land. The need for 
clean energy can make drylands the major providers of 
solar energy. The need for reducing carbon dioxide 
concentrations will focus on the potential of dryland to 
sequester carbon. The impact on marine fisheries will make 
dryland aquaculture economically advantageous on dryland 
agriculture. Drylands will attract tourism from non-
drylands due to the drylands' large expanses of wilderness 
areas. These livelihoods combined would significantly 
contribute to averting desertification, in-spite of the 
increasing population and the impact of climate change. 

S48-2 
Ecologically-based approaches to land degradation 
monitoring 
Garcia M., del Barrio G. and Puigdefábregas J. 
Estacion Experimental de Zonas Aridas-CSIC, Spain; 
monica@eeza.csic.es 

Land degradation is the main outcome of desertification, 
and therefore changes in land degradation are the target for 
desertification monitoring efforts. An historical review of 
the land degradation concept is offered, showing the shift 
from analytical to holistic approaches, and from ‘soil’ to 
‘land’ consideration. The monitoring concept as applied to 
land degradation is also discussed, focusing on temporal 
and spatial resolution requirements, reliability, robustness 
and application costs. We present an ecosystemic approach 
to land degradation assessment, aiming to provide a more 
general perspective than the traditional productivity-based 
methods. For this purpose, we discuss a set of indices 
associated to ecosystem maturity as part of a widely 
accepted paradigm: greater maturity involves greater 
control of local resources such as water, nutrients or 
energy. In the frame of the DeSurvey project two families 
of those indices are being developed: rainfall-use-efficiency 
and energy efficiency indices. We discuss some approaches 
to obtain them from Earth Observation Systems and limited 
data availability. Furthermore, we present some methods 
for rescaling the indices according to climate and for 
removing the effect of annual rainfall from the temporal 
trend of land degradation change. Finally, some 
applications to the Iberian peninsula illustrate the 
performance and complementarities of the proposed indices 
for land degradation assessment. 

Date Start/End Time Lecture Session Room 
     
Thursday - 6 10:30  – 12:00  S48 Hall C 
  Observation of desertification: Observation 

and analysis of processes of desertification as 
controlled by climate change and land use 
change 

 

  Chair:      Norbert Jürgens, Mariam Akhtar-Schuster  

 10:30 – 11:00 S48-1 Safriel U.N. - Drylands under climate change – 
adversity or opportunity? 

 

 11:00 – 11:15 S48-2 Garcia M. - Ecologically-based approaches to land 
degradation monitoring 

 

 11:15 – 11:30 S48-3 de Pauw E. - Agriculture and Observation for 
Sustainable Land Use in Drylands 

 

 11:30 – 11:45 S48-4 Domptail S. - Optimal herd composition for 
Biodiversity maintenance - Case study of small stock 
farming systems in southern Namibia 

 

 11:45 – 12:00 S48-5 Jürgens N. - Dryland Biodiversity – Aspects for 
terrestrial Biodiversity Observation Systems 
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S48-3 
Agriculture and observation for sustainable land use 
De Pauw E. and Wu W. 
ICARDA, Syria; e.de-pauw@cgiar.org 

Remote sensing presents a valuable tool to get a grip on 
this highly complex issue. Monthly NDVI composites of 
8km-AVHRR reflectance data, covering the 'CWANA' 
region (North Africa, West Asia, Central and South Asia, 
and the Horn of Africa) during the period from January 
1982 until December 2000, were converted into annual 
land use/land cover maps, using a hierarchical decision-
tree, based on threshold values of the mean and maximum 
NDVI, adjusted for different agroclimatic zones and for 
weather variability. Using a procedure of identifying 
hierarchical levels of change patterns the annual maps were 
further condensed into 'change' maps. 
The analysis of the time series shows that while most of the 
land in the CWANA region has remained stable during the 
period 1982-1999, major changes in land cover occurred, 
especially in the Sahel, the Near East and in North Central 
Asia. Intensification of agriculture, mainly by the 
conversion of rainfed into irrigated croplands, retrenchment 
of agriculture and natural vegetation, but also 
intensification of natural vegetation, are the main trends 
throughout CWANA, with significant differences between 
sub-regions. 
The ability of low-resolution imagery to detect macro-scale 
patterns of land use change and possible land degradation 
trends is counterbalanced by a lack of understanding of 
what is actually happening at farmer or community level. 
Hence, there is a need for ground-based observation 
networks, including biophysical and socioeconomic 
characterization components, complemented with regularly 
updated higher-resolution satellite imagery. 

S48-4 
Optimal herd composition for Biodiversity maintenance 
- Case study of small stock farming systems in southern 
Namibia 
Domptail S.1, Popp A.2 and Nuppenau E.1 
1Institute für Agrarpolitik und Marktforschung JLU 
Giessen, Germany; 2Vegetation ecology and nature 
conservation, University of Potsdam, Germany; 
stephanie.domptail@agrar.uni-giessen.de 

Our paper investigates possibilities of biodiversity 
maintenance under agricultural practices in rangelands of 
arid southern Namibia. Biodiversity loss occurs at various 
degrees. First some species (grass or dwarf shrubs) 
disappear, but are compensated by an increase in other 
ones. When degradation is accentuated, perennial grass 
cover is disappearing, replaced by annual grasses, high 
shrubs or bare land. We focus on the second level and use 
the conceptual tool of the state and transition model, which 
we applied to our study area with the help of local experts. 
We defined 6 states, characterised by different types of 
vegetation and the overall vegetation cover, and transitions 
from one state to the other depend on rainfall and stocking 
habits.  
Not only stocking rates matter; each type of stock kept on 
the farm has a specific impact on the range. We gathered 
production data concerning 5 different breeds of small 
stock, as well as data on the ecological impact of grazers 
versus browsers. We combined both data in an optimization 
model which includes farm economic dynamics and 
ecological dynamics. The aim is to define the optimal herd 

composition, if our goal is to maintain a healthy rangeland, 
while a minimum level of income is secured.  
Using stable prices, intensive labor is the best option with 
Karakul pelts production because of the good market for 
the pelts and its low impact on range. This production is 
complemented with the new cross-bread for mutton 
production, due to its high fertility rate and low input 
needs.  

S48-5 
Dryland Biodiversity – Aspects for terrestrial 
Biodiversity Observation Systems 
Jürgens N. 
Biozentrum Klein Flottbek, Universität Hamburg, 
Germany; bergmann@botanik.uni-hamburg.de 

Observation of temporal changes within dryland 
ecosystems forms the basis for a scientific understanding of 
the mechanisms of change and for model-based predictions. 
This triade of (a) monitoring, (b) process analysis and (c) 
prediction also forms the scientific basis for management of 
sustainable resource use and conservation. Beyond this 
general statement the definition of efficient and robust 
approaches to observation systems requires a discussion of 
goals and concepts. One important issue is the 
interoperability of different data types, provided by remote 
sensing, single geographical observations and process data. 
Another topic is the connection between observation, 
experiments and modeling. 
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Lisasy-1 
Substances exuded by lichen photobionts - are they 
important in the recognition process?  
Meeßen, J.1, Ott, S.1, and Ebele, R.2  
1 Department of Botany, H.-H.-Univ., 40225 Düsseldorf, 
Germany; 2 Department of Biological Pharmacy, H.-H.-
Univ., 40225 Düsseldorf, Germany  
joachimmeessen@gmx.de, otts@uni-duesseldorf.de, 
rainer.ebele@uni-duesseldorf.de  

Lichens represent symbiotic associations of cyanobacteria 
and/or green algae (photobionts) and fungi (mycobionts). 
Mycobiont spores must find the appropriate photobiont 
after germination. This de-novo synthesis of symbiosis 
requires the ability of the mycobiont to detect, recognize 
and contact algae, to distinguish between compatible and 
non-compatible photobionts to induce lichenization. 
Therefore, successful recognition is basically triggered by 
the aspects of specificity, selectivity and compatibility. We 
are at work on the basics of such recognition processes in 
initial pre-contact lichenization stages. Therefore we 
investigated axenical cultures of myco- and photobionts on 
exudates which may act as chemoattractants or distance-
mediated signalling substances for biont recognition by 
using different chromatographic techniques. The 
ascomycete lichen Fulgensia bracteata showed high 
specificity and selectivity for several potential photobionts. 
The photobionts were isolated from the different lichen 
species. The results revealed that varying compatibility of 
several photobionts and the selectivity of the respective 
mycobiont are reflected on the physiological level in the 
differential exudation of secondary metabolites by the 
photobionts. Whereas mycobionts showed no detectable 

exudation, photobionts differentially exuded small 
peptides, sugar and an indole-3-acetic acid derivative. 
Experiments on the influence of the identified substances 
on the morphology of the mycobiont of Fulgensia 
bracteata are in progress. 

Lisasy-2 
Exploring lichen algae 
Beck, A.  

Botanische Staatssammlung München, Germany  
beck@bsm.mwn.de  

Despite increasing attention over the last years, lichen algae 
are still a very poorly explored assemblage of organisms. In 
this presentation recent knowledge on photobiont 
distribution in lichens is summarized and supplemented 
with new data on some lichen photobionts of hitherto not or 
insufficiently analysed lichen taxa of the Lecanoromycetes. 

Lisasy-3 
Lichen-associated fungi in the Letharietum vulpinae 
Persoh, D.  
Lehrstuhl Pflanzensystematik / University of Bayreuth, 
Germany  
Derek.Persoh@uni-bayreuth.de  

The cultivatable fungi associated with foliose and fruticose 
lichens of a bark-inhabiting lichen community were 
investigated with molecular methods. 1,773 fungal strains, 
the ITS nrDNA of 199 of which was sequenced, were 
isolated from lichens (1,325), their substrate (309), and 
from air samples (139) at six sampling sites in the 
European Alps, Sweden, and California.  

Date Start/End 
Time 

Lecture Session Room 

     
Thursday - 6 14:00  – 17:00  Satellite Symposium: 

 
Biozentrum Klein 

Flottbek 
Ohnhorststrasse 18 

  Lichens  

  Chair:       Matthias Schultz, Tassilo Feuerer  

 14:00 – 14:20 Lisasy-1 Meeßen J. - Substances exuded by lichen 
photobionts - are they important in the recognition 
process? 

 

 14:20 – 14:40 Lisasy-2 Beck A. - Exploring lichen algae  
 14:40 – 15:00 Lisasy-3 Persoh D. - Lichen-associated fungi in the 

Letharietum vulpinae 
 

 15:00 – 15:20 Lisasy-4 Buschbom J.- Habitat-specific symbiont 
interactions in Antarctica 

 

 15:50 – 16:10 Lisasy-5 Dolnik C. - How important are lichens for 
species richness of forest plant communities? 

 

 16:10 – 16:30 Lisasy-6 Bültmann H. - Diversity patterns of lichens on 
different scales 

 

 16:30 – 16:50 Lisasy-7 Sipman H. - Tropical urban lichens: 
observations from Singapore 
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According to the frequency of detection, the ITS genotypes 
were categorized as “lichen-associated fungi” (LAFs) and 
“non lichen-associated fungi”. For the LAFs, a rather low 
selectivity for host species and genera (41%) was found, in 
comparison to about 95% of the lichenicolous fungi in the 
traditional sense (producing visible structures on the 
lichens) being known to be highly selective at these levels. 
Phylogenetic analyses revealed a similar distribution of the 
LAFs to the major groups of the Ascomycota as reported 
for lichenicolous fungi. Both were found to belong to 
phylogenetically derived groups of the Ascomycota (i.e. 
Chaetothyriomycetes, Dothideomycetes, and 
Leotiomycetes), but not to the basal groups. This similar 
distribution suggests that lichen-associated fungi may 
actually represent lichenicolous fungi not sporulating on 
the respective hosts. In that case, the host spectrum of the 
lichen-associated fungi would reflect the “establishment 
specificity” (i.e. occurrence of vegetative structures) of the 
fungi, while the host spectrum of the lichenicolous fungi 
would reflect their “expression specificity” (i.e. occurrence 
of reproductive structures). 

Lisasy-4 
Habitat-specific symbiont interactions in Antarctica  
Buschbom, J.1, Engelen, A.2, Convey, P.3, Ott, S.2  
1 Institute for Forest Genetics, Fed. Res. Center for 
Forestry, Hamburg, FRG; 2 Botanical Institute, Heinrich-
Heine-Universität, Duesseldorf, FRG; 3 British Antarctic 
Survey, Cambridge, UK  
aneng001@uni-duesseldorf.de, j.buschbom@holz.uni-
hamburg.de, otts@uni-duesseldorf.de, PCON@bas.ac.uk  

The lichen symbiosis, consisting of a fungal and a 
photosynthetically-active partner, represents a tightly 
interlocked symbiotic system. It has been proposed that 
habitat-specific environmental conditions play an important 
role in shaping its symbiont interactions. To test this 
hypothesis, we compared the ecological and genetic 
diversity of the photobiont partners found in the lichen 
communities at a comparably extreme inland site and a 
more moderate coastal site on the Antarctic Peninsula. 
While the fungal diversity represented in the samples is 
comparable for both sites, only the total numbers of green-
algal photobiont taxa and haplotypes observed are similar 
in both habitats. The photobiont communities are 
dominated by different haplotypes and show clear 
differences in the distributions of the relative abundances of 
photobiont lineages. 
These observed differences in photobiont diversity do not 
seem to be due to differences in the fungal communities at 
both sites, phylogenetic relationships of each fungal and 
algal taxa present in the sample, as well as the source pools 
of the airborne photobiont propagules. We propose that the 
results rather show that local environmental conditions 
determine symbiont interactions. Under the extreme 
environmental conditions of the inland site reduced levels 
of primary production by the photobionts require an 
increased fine-tuning of the interactions in the lichen 
symbioses. Thus, habitat-specific photobiont productivity 
seems to play an important role in determining mycobiont 
specificity. 

Lisasy-5 
How important are lichens for species richness of forest 
plant communities? 
Dolnik, C.  
Ecology Centre Kiel University, Germany  
cdolnik@ecology.uni-kiel.de  

Compared to other plant communities, forest plant 
communities are considered to be species poor. However, 
most vegetation studies are restricted to vascular plants of 
the ground floor vegetation. Therefore I studied vascular 
plants, bryophytes and lichens of the ground floor 
vegetation and all other surfaces (c.f. epiphytes). The 
results demonstrate that in Central Europe most epiphytes 
in forests are lichens, reaching a species proportion of 30 to 
40 % of the total species number in forest vegetation. 
Lichens and mosses together can make up to 75% of the 
species. This indicates that bryophytes and lichens are an 
important part of species richness in forest communities. 
Moreover, lichens as indicators of environmental pollution, 
can be used for qualitative assessments also of plant 
communities. 

Lisasy-6 
Diversity patterns of lichens on different scales 
Bültmann, H.  
Institut für Ökologie der Pflanzen, Germany  
bultman@uni-muenster.de  

Diversity patterns of lichens on large & small scales are 
discussed.  
Own research was carried out in terricolous lichen 
vegetation (Austria, Germany, Denmark, Fin- & 
Greenland) to study communities with functional & species 
richness.  
A close look at the floras of the countries revealed expected 
& unexpected patterns.  
Floristic similarities of lichen floras are higher than of 
vascular plants. Saxicolous lichens always contribute most 
to diversity. Similarity however is much lower than of 
corti- and terricolous lichens. Similarity coefficients of the 
latter are surprisingly high, even between distant countries. 
Lichen numbers on calcareous substrates are always lower 
than on non-calc. Further data will be included to elucidate 
the patterns: similarity coeff. calculated separately for 
country parts & substrates; data from Sweden, Norway & 
North America.  
During the research on terricolous lichen vegetation, key 
factors known to influence or display vascular plant 
richness have been found for lichens on the community 
scale: intermediate disturbance, unimodal species richness–
biomass relationship (SRBR), microhabitat diversity and 
higher richness on calcareous soil. Richness in lichen 
communities strongly increases to the Arctic, large scale 
diversity only slightly declines. The unimodal SRBR is 
much less pronounced. These are diversity patterns typical 
of stress tolerators in suitable moderately stressful habitats, 
where they can gain, while plant groups more competitive 
in less stressful environments, lose. 

Lisasy-7 
Tropical urban lichens: observations from Singapore 
Sipman, H.J.M.  
BGBM, Germany  
h.sipman@bgbm.org  

Urbanized areas are increasingly important for the 
conservation of biodiversity. To asses the lichenological 
significance of a tropical urbanized lowland area, fieldwork 
was done in Singapore in 2000. This yielded 219 species of 
lichenized fungi, mainly found in gardens and secondary 
vegetation. Epiphytic species predominate, saxicolous 
species are scarce and terrestrial species absent. Also at 
higher taxonomic level differences with temperate areas are 
evident: abundance of Opegraphales and Graphidales 
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instead of Lecanorales. Many species are distinguished 
tentatively because the knowledge of the palaeotropical 
lichen mycota is still very incomplete. The commonest, 
apparently hardiest species is Arthonia catenulata. Several 
common species appeared undescribed, e.g. Cryptothecia 
granularis and the pantropical Lepraria usnica. 
Comparison with earlier records suggests a decrease in 
cyanophilous lichens and forest species. Also the 
nitrophilous family Physciaceae may have decreased. 
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 INDEX 

Make  your plants VIPs  
 

.... grow them in a Percival! 
 
At Percival we know the needs of real VIPs and make sure that your Very Important 
Plants will get  just the environment they need. 
 
With over 50 years of experience as a dedicated manufacturer of plant biology 
chambers Percival offers over 50 different models to suit every conceivable application.     
Whether you want it large or small, hot or cold, dry or humid or just plain stress-free 
visit the experts at Percival and put your VIPs where they belong. 
 
Just choose one of many models: 
 

• Arabidopsis Chambers 
• Plant Tissue Culture Chambers 
• Seed Germination Chambers 
• Dew Chambers 
• Perma-frost Chambers 
• Temperate Ecology Chambers 
• Chambers for plant/insect interactions 
• Economic multi-purpose Plant Biology Chambers for algae, fungi etc. 
• E-30LED with LED modules 
• Reach-in Plant Growth Chambers 
• Walk-In Rooms for Arabidopsis and Plant Tissue Culture 
• Walk-In Plant Growth Chambers 

 
Do you already have a specific project?  Need more information? 
Just contact us at the conference ……… 
 
or 
 

for USA/Canada, South America and China 
     Percival Scientific   

505 Research Drive 
Perry, Iowa  50220  USA 
Tel.: 800.695.2743 
www.percival-scientific. com 
 

for Europe and world wide 
 
CLF PlantClimatics  GmbH 
Im Schloß 1 
86494 Emersacker 
Tel.: (0 82 93) 13 61 
Fax: (0 82 93) 71 43 
Email: Info@PlantClimatics.de 
www.PlantClimatics.de 
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