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Abstract US>

Drought is the most important environmental stress that
reduces crop yield. Therefore, research toward
developing tolerant varieties is of great importance. In
this study, microarray data analysis was used for
identification of drought stress responsive genes and
relevant hub genes in the reproductive stage of barley,
and then their promoter analysis was performed. To
achieve the goal, all the differentially expressed genes
(DEGs) at drought conditions with fold changes >+2.5
and <-2.5 were identified between two microarray data-
series in barley using FlexArray software.
Bioinformatics analysis indicated that 559 genes were
drought responsive at reproductive stage. The hub
genes were distinguished using three Cyto-Hubba
computational algorithms by Cytoscape software.
Based on the hub analysis results, 10 unique (non-
redundant) genes were identified as the most effective
genes in response to drought stress. According to the
gene ontology analysis of DEGs and hub genes,
regulation of transcription were among the major
groups indicating the importance of transcription
factors (TFs) at drought tolerance mechanism. Amongst
the hubs, several TFs such as HvCBF6, HVDRF1.3,
LFL1, VP1, ABI5 and WRKY71 genes (belonged to
AP2, WRKY and bZIP families) were observed.
Promoter analysis was also revealed that some TF
families including AP2, AT-hook family, bHLH, NAC,
bZIP and MYB had binding site in 85% of promoters
of the drought responsive genes and the hub genes in
barley. Studying these transcription factors can help in
better identification of drought tolerance mechanism in
barley.
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Domain TF Family Binding site in 85% of genes
Total Genes P-Value Hub Genes P-Value
AP2 P$RAVS5 3.35E-13 2.31407E-10
AT-hook P$HMGF 3.86E-07 1.30262E-07
B3 P$RAV3 9.99E-49 9.99001E-52
BCP P$SGAGA 3.35E-06 1.31096E-06
bHLH P$SMYCL 0.00112 0.000790728
bZIP P$OPAQ 0.000802 0.000552697
BZR P$BRRE 2.89E-08 1.00118E-08
CCT P$TODS 1.66E-06 7.51855E-07
Heterotrimeri P$CAAT 1.5E-06 6.75055E-07
c

MYB PSMIIG 0.001573 0.00113884

MYB P$SMYBL 0.02114 0.0202518

MYB PSMYBS 0.014607 0.0127663
NAC P$CNAC 1.27E-07 4.85362E-08

NAC P$NACF 0.012107 0.0103755

NAC P$SNTMF 0.000113 6.77067E-05
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PHD P$SALT 1.64E-10 4.08346E-11
TALE P$TALE 1.41E-17 1.25646E-18
TCP P$TCPF 1.38E-05 6.18333E-09
Zinc finger P$DOFF 0.009831 0.00825786
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