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ABSTRACTS 
PROJECT OBJECTIVE: 
In order to understand genetic control of plant size, I study the ERECTA mediated signaling pathway 
which promotes and coordinates cell proliferation in leaves, stems, flowers and fruits of Arabidopsis.  
The goal of this project is to find additional components of the ERECTA signaling pathway focusing on 
the EKIP1 protein and its role in ERECTA signaling and determination of plant size.  
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The development of multicellular organisms relies on coordinated cell proliferation and differentiation.  
In contrast to the process in animals, organogenesis of higher plants occurs in the absence of cell 
migration.  Therefore, signals that coordinate proliferation and expansion of neighboring cells are critical 
for proper organ growth.  The Arabidopsis receptor-like kinase ERECTA promotes elongation of 
aboveground organs (e.g. leaves, stems, and flowers), most likely by coordinating cell proliferation 
during organ development.  To understand how the ERECTA-mediated pathway regulates plant growth it 
is essential to know its other components.  Previously a yeast two-hybrid screen with the kinase domain 
of ERECTA as bait identified 9 proteins as putative downstream components of the pathway. One of 
these proteins, EKIP1 (for ERECTA kinase interacting protein), contains two domains: a VWA domain 
and a H2 ring finger.  A close relative of EKIP1 with identical domain structure has been shown to have 
E3 ubiquitin ligase activity.  Further research is necessary to prove that interactions between ERECTA 
and EKIP1 occur in vivo and that EKIP1 is a part of the ERECTA signaling pathway.  I hypothesize that 
the ERECTA receptor phosphorylates EKIP1 which in turn ubiquitinates ERECTA, thus triggering the 
receptor degradation and the signaling pathway termination.  Alternately, phosphorylation of EKIP1 
might lead to degradation of downstream components of the signaling pathway. To test these hypotheses 
we will conduct the following experiments: investigate ERECTA and EKIP1 physical interaction in vitro 
by pull-down assay, determine the nature of these interactions (Can ERECTA phosphorylate EKIP1? Can 
EKIP1 ubiquitinate ERECTA?), and analyze ekip1 mutants.  The proposed experiments will be the first 
step in the analysis of EKIP1 function and its importance for ERECTA mediated signaling and plant 
growth.  
EXECUTIVE SUMMARY:  
Directly or indirectly, as a part of the food chain plants supply all our food.  Thus, understanding and 
manipulating plant growth is a central issue in the study of plant biology.  Currently our knowledge of 
plant growth is limited to the general aspects of cell division and cell expansion and it is not clear how 
these processes are coordinated.  The plant receptor ERECTA promotes organ growth most likely 
through stimulation and coordination of cell divisions. While the importance of ERECTA for plant 
growth is obvious, as mutations in the ERECTA gene and the two other family members lead to severe 
dwarfism, the mechanism of how this receptor works is unclear.  To understand how ERECTA works it 
is essential to identify other parts of the signaling pathway.  Preliminary work identified several proteins 
which interact with ERECTA in vitro.  Here we want to concentrate on one of the proteins with the most 
promising qualities, which we named EKIP1.  The structure of the EKIP1 gene suggests that protein 
localization in the cell allows its interaction with ERECTA.  It also implies that EKIP1 might be involved 
in selection of targets for protein degradation.  It is possible that by selecting ERECTA for degradation 
EKIP1 prevents cell overproliferation and that is why mutations in the ERECTA pathway do not lead to 
cancerous growth. Several experiments will be performed to confirm interactions between ERECTA and 
EKIP1 in vivo, to determine EKIP1 function at a molecular level, and to uncover EKIP1’s role in plant 
organ growth.  The proposed research will provide new insights into signal transduction networks in 
plants and over the long term might lead to agricultural applications enabling redesign of size and shape 
of plant organs (e.g. leaves, stems, and flowers) for important crop plants.  


