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Tablel. Mean Cr value of the several housekeeping genes including UBQ10 ¢ACTIN2 «GAPDH ¢PDF?2 and

EXPRS obtained from three replications of checking synchronization experiment in 10 time points after removal

of aphidicolin. Times indicate houres in sampling

Sl clas) Time (h) (cels) 0L
Housekeeping genes 0 2 4 6 8 10 12 14 16 19
UBQ10 18.1 182 18.6 17 16.8 174 174 168 174 169
ACTIN2 21.8 219 222 205 206 208 206 202 208 202
GAPDH 224 225 222 207 204 211 21.1 207 213 207
PDF2 19.2 19.5 19 17.1 172 179 181 173 18 17.1
EXPRS 26 262 253 23,6 229 239 237 23 24 22.7
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Fig. 2. Expression pattern of cell cycle- regulated genes including 69 core cell cycle genes and 81 transcription factors

using MeV software, version 4.3. Hierarchical clustering of cell cycle-regulated genes. The fold change values for each
sample relative to time zero as control were log, transformed. The mean values for the three independent biological
replications were subjected to complete linkage hierarchical clustering. The color saturation reflects the magnitude of the
averaged log,FC. Expression values higher and lower than those of the control are shown in red and green. The vertical
dendrogram (left) indicates the relationship among the genes regarding their expression patterns. The color scale (top)

indicates the color assigned to each log,FC
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Fig. 3. Expression pattern of cell cycle-regulated genes including 69 core cell cycle genes and 81

transcription factors using MeV software, version 4.3. Cell cycle-regulated gene expression profiles were plotted

against the different time points after removal of aphidicolin
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Fig. 4. Several cell cycle-regulated gene expression patterns in aphidicolin-induced synchrony. The fold change
values for each sample relative to time zero as control were log, transformed. The mean values for the three
independent biological replications were plotted as Log,FC. a) Expression pattern of CYCA genes. b) Expression
pattern of CYCA3;2 and CYCA3; 1. c) Expression pattern of CYCB genes. d) Expression pattern of CYCD6, I and
CYCD3;2. e) Expression pattern of CYCD4,1 and CYCD3; 1. f) Expression pattern of CYCD2;1 and CYCD5; 1.
g) Expression pattern of CYCD3;3 and CYCDI; 1. h) Expression pattern of CDKB2;1 and CDKB2;2. 1)

Expression pattern of KRP genes. j) Expression pattern of several cell cycle- related transcription factors
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Expression patterns of cell cycle-related genes in Arabidopsisthaliana

Dehghan Nayyari, F.', H. Alizedeh?, M. R. Naghavi’, S. A. Mohammadi® and
M. Soltani-Najaf-Abadi®

ABSTRACT
Dehghan Nayyari, F., H. Alizadeh, M. R. Naghavi, S. A. Mohammadi and M. Soltani-Najafabadi. 2010. Expression
patterns of cell cycle-related genes in Arabidopsis thaliana. Iranian Journal of Crop Sciences. 12 (3) 346-363.

(In Persian)

Cell cycle, which is the basic reference for cell division and growth, is precisely regulated. Control of cell
cycle progression in animal and plants needs regulation of gene expression. In this study, by means of inducing
synchronization of Arabidopsis suspension cells using aphidicolin; trend of expression changes in several genes
involving in different stages and biochemical pathways of cell cycle was investigated. Application of highly
sensitive detection method, qRT-PCR enabled us to precisely. monitor the behavior of the genes in different
stages of the cell cycle. Expression patterns of 69 core cell cycle-related genes and 81 transcription factors were
compared, and their possible roles in the specific. stages of the cell cycle were analysed. Among the genes
showing differential expression during progression of the cell cycle, cyclin type A and B and CDK have been
reported to play key roles. The expression patterns of most of cyclin type A and B genes appeared to be similar.
A subset of the cyclins, CYCA3 showed maximum expression in S phase which is considered as the most
important kinases involved in this phase. CDK genes showed important role in G1/S and G2/M transition stages.
Many transcription factors/belonging to different transcription factor families showed fluctuations in different

time of progression of the cell cycle that play significant role in the precise control of the cell cycle processes.

Keywords: ' Arabidopsis cell suspension, Gene expression, Cell cycle, Core cell cycle genes and

Transcription factors.
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