
PhD Fellowship in Grenoble (France) 

Protein dynamics in early steps of chloroplast biogenesis 

 

In our team “Nucleo-plastidic interaction: Chloroplast biogenesis and redox control” we 
are highly interested in the elucidation and identification of essential processes and 
regulators of early chloroplast biogenesis. This includes the search for master 
regulators that control the initial steps of the proplastid-to-chloroplast transition as well 
as a detailed understanding of the protein dynamics that occur during this transitory 
phase. Recently, we identified a set of Arabidopsis T-DNA inactivation mutants that 
lack gene expression of polymerase-associated proteins (PAPs). These mutants all 
exhibit albino phenotypes with arrested chloroplast biogenesis and down-regulated 
plastid transcription. These mutants provide a novel and unique tool to study the 
processes of chloroplast biogenesis that occur just before the greening (for details see 
Pfalz and Pfannschmidt 2013 TIPS and Pfannschmidt et al 2015 JXB). 

 

In the proposed PhD project the proteome of albino plastids of various pap mutants of 
Arabidopsis shall be determined. As control dark-grown wild-type plants will be used. 
To this end modern mass spectrometry approaches will be employed together with the 
establishment of novel purification methods for albino plastids using envelope-located 
protein tags. The mass spec data will be complemented by immuno-based interaction 
assays with targeted proteins and bioinformatic comparisons with existing microarray 
data from pap mutants. We aim to draw a detailed picture of the early processes that 
occur during the onset of chloroplast biogenesis, notably during seedling development. 
This knowledge will be highly important for improvement of agricultural plants and the 
development of novel approaches in synthetic biology. Depending on progress and 
results in the project more detailed analyses in response to varying environmental 
parameters such as light or corresponding experiments in agricultural plants such as 
maize are imaginable. The mass spec data will be also used to expand the range of 
the data bases AT-CHLORO and CHLORO-KB and may be used to develop a 
theoretical model for chloroplast generation. 

 

We are seeking for motivated candidates with a strong interest in plant organelle 
biology. The “Laboratoire de Physiologie Cellulaire & Végétale (LPCV)” is a research 
unit of more than 110 people with a strong focus to all major aspects of chloroplast 
biology. Candidates are expected to have a strong background in biochemistry and 
cell biology. Knowledge in plant molecular biology is of advantage. The scientific 
environment is international, English as working language is mandatory, additional 
knowledge of French is helpful. The city of Grenoble is a science hub harbouring many 
national and European research institutions (including a synchrotron) as well as 60.000 
students from any kind of study direction. Located close to the Alpes it provides great 
opportunities for outdoor activities such as skiing, hiking and climbing.  

 

The PhD project will primarily be carried out at the LPCV, but requires tight 
collaboration with the mass spectrometry unit handled by the team EDyP at BIG. The 
project will be supervised by Dr. T. Pfannschmidt. The fellowship is affiliated to the 
LABEX GRAL, an Excellence Initiative in Grenoble focused on protein structure and 
dynamics and will be also connected to the doctoral school for chemistry and life 



sciences (EDCSV) at the Univ. Grenoble-Alpes. The 3-year position is open from now 
and can be filled directly. Interested candidates can either require more information or 
can directly send a CV, a letter of motivation, a description of their research interest 
and experience as well as addresses of three references to the email mentioned below. 
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