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Introduction

 The homolog of CYCP2;1 regulates carbohydrate metabolism in 
yeast. It is likely that CYCP2;1 plays a role in cell cycle regulation 
because silencing of CYCP2;1 results in cell division arrest and no 
growth (A). 

 CDKs (cyclin-dependent kinases) control progression through 
the cell cycle. Different CDK-cyclin complexes phosphorylate sub-
strates at cell cycle transition points.  

Background

 In order to understand whether CYCP2;1 regulates cell 
cycle progression in A. Thaliana, we used the Yeast-Two 
Hybrid System to examine which of 12 candidate CDKs in-
teract with CYCP2;1. This allows for a better understanding of 
the mechanisms in which plants regulate cell cycle progression. 

 In plants, CDKA plays an important role at both the G1-to- 
S and G2-to-M transition points. Plants also possess B-type 
CDKs which accumulate at specific points in the cell cycle and 
are required for progression through mitosis.CDKDs phosphory-
late enzymes, such as RNA Polymerase II and CDKF activates 
CDKD in Arabidopsis. Plants also contain C-type and E-type 
CDKS which have no clear role in cell cycle progression. A. Thali-
ana has at least 32 cyclins which may play a role in cell cycle pro-
gression. Little is known about the role of P-type cyclins, but 
Figure A suggests that CYCP2;1 is important in regulating cell di-
vision. However, whether or not it does so through interaction with 
CDKs is unknown.

 The Yeast-Two Hybrid System identifies the interaction between 
two proteins. The transcription factor is split into two separate frag-
ments, called the DNA-binding domain (BD) and activation domain (AD), 
which are each fused to a protein of interest. The interaction of these 
proteins reconstitutes an active transcription factor that binds to the 
GAL4 DNA binding sequences present in the promoter regions of the 
reporter genes and activates transcription (B). This reporter gene is used 
so that two-hybrid-dependent transcription activation can be monitored. 

 Since the yeast homolog of CYCP2;1 interacts with a CDK in yeast, we chose 12 homologs of 
this protein in Arabidopsis to test for interaction with CYCP2;1. We constructed a DB-CYCP2;1 
plasmid and AD-CDK plasmids encoding each of the candidate CDKs (C). Using histidine as a 
reporter gene, the interaction of CYCP2;1 with a CDK would reconstitute an active transcription 
factor that binds to the HIS3 DNA binding sequences, activating transcription of histidine. There-
fore, growth on plates lacking histidine indicated interaction of two proteins. 

Method
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Results Ongoing Work
CYCP2;1 and: Interaction 

CDKA1 + 
CDKB1;1 + 
CDKB1;2 - 
CDKB2;1 - 
CDKB2;2 - 
CDKC1 - 
CDKC2 - 

CDKD1;1 - 
CDKD1;2 - 
CDKD1;3 - 
CDKE1 - 
CDKF1 - 

This table shows the results of the 
Yeast-Two Hybrid testing of 
CYCP2;1 and 12 candidate CDKs. 
As shown by growth on a histidine 
lacking plate, only CDKA and 
CDKB1;1 showed any interaction 
with CYCP2;1. Because CDKA and 
CDKB1;1 play an important role in 
the cell cycle, it is highly likely that 
CYCP2;1 regulates cell division 
by forming protein complexes 
with these two CDKs in A. 
Thaliana. These results also con-
tribute to an understanding of how 
CYCP2;1 controls cell cycle pro-
gression.

 We are currently repeating these Yeast-Two 
Hybrid experiments with galactose as a re-
porter gene in order to confirm these results. 
Also, in order to further understand how 
CYCP2;1 affects cell cycle progression, we  
are examining the growth of wild-type plants 
in comparison to various mutants at different 
levels of sugar and light to see how 
CYCP2;1 expression is changed.This will 
result in more knowledge about how carbo-
hydrate utilization regulates cell division in A. 
Thaliana, which will ultimately be important 
for understanding the specific factors that 
allow for their growth.
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