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Abstract

Rice is one of the most valuable crops, and water
deficiency is the most important constraint to rice
production. Due to the complexity and multigenic
characteristics of the drought tolerance trait, the
objective of the current research were reconstruction of
the involved gene networks and identification of the
key genes in rice plants using microarray data analysis.
To achieve the goal, all the differentially expressed
genes (DEGs) with fold changes >+2.5 and <-2.5 at
drought stress compared to normal conditions were
identified among all the microarray data-series in rice
using Genevestigator online tools. Totally, 101 DEGs
were identified and their gene regulatory as well as
protein-protein interactions (PPIs) networks was
reconstructed. The hub genes (genes with the most
interactions) were distinguished using nine Cyto-hubba
computational algorithms on Cytoscape software.
Based on the hub analysis results, 14 unique (non-
redundant) genes were identified as the most effective
genes in response to drought stress and their co-
expression networks were constructed. According to
the gene ontology analysis of the DEGs, their co-
expressed genes and the hub genes, regulation of
transcription were among the major groups indicating
the importance of transcription factors (TFs) roles in
drought tolerance mechanism. Amongst the TFs, ABA-
responsive binding factors (AREBs), AP2, bZIP,
WRKY and MYB gene families were observed. We
hope that the obtained results would be beneficial
toward finding the smart strategies for drought
tolerance improvement.
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Target gene: 0s01g0713600 (Os.8988.1.51_at in gene selection OS-GENES-0)

Pearson's correlation coefficient

Za

7 725

= ==
S
Y17

i “;’ /‘

Show only genes with correlation above: 0.530

@ LFLL o) @ ojlad JS3 0 Jle (leie
9 DSy nyide bbbyl (S plge

20l 590 Gloed (5 VO L s ol ) Bun o3

Description of the most correlated genes (top 25)

| Gene Score | Description
O1  0s01g071... 090 Gene Symbol: LATE-FLOWERING 1: B3 domain-co..
O:2 0s02g072... 067 Gene Symbol: HAP3 SUBUNIT E, MSU Locus: LOC.
O3 0s4713.1... 066 MSU Locus: LOC_0s05920954.2 cDNA|retrotransp...
Q4 0s04g0s6.. 059 MSU Locus: LOC_Os04g47300.1 cDNA|CAMK_CA...
Os Os12g055... 0.59 MSU Locus: LOC_Os12g36490.1 cDNA|expressed
Qs 0Os12g055... 0.59 MSU Locus: LOC_Os12g36480.1 cDNA|expressed ..
O7 0s01g028.. 058 MSU Locus: LOC_Os01g18360.1 cDNA|OsIAA4 - A...
Qs  0s.16002.1... 057 MSU Locus: LOC_Os11g41860.1 cDNA|OsFBX429...
Qs 0s.18169.2.. 057 MSU Locus: LOC_Os01g18380.1 cDNA|OSIAA4 - A.
O10 0s01g087... 057 MSU Locus: LOC_0s01g65240.1 cDNA|transposo...
O11 OsAffx.327.. 056 MSU Locus: LOC_Os03g19550.1 cDNA|retrotransp...
O12 0s.18169.2... 0.56 MSU Locus: LOC_0s019g18360.1 cDNA|OsIAA4 - A...
Q13 0s.1904.1.... 056 MSU Locus: LOC_Os01g06130.1 cDNA|expressed ...
Q14 0sAfx.260... 0.56 MSU Locus: LOC_0s09908910.1 cDNAJATP syntha...
O15 0sAfix323.. 055 DFCI OsGl: TC512676 UniRef100_Q2F951 Clusler...
Q16 0s01g038.. 055 MSU Locus: LOC_Os01g28744.1 cDNA|retrotransp...
Q17 0s05g036... 0.55 MSU Locus: LOC_Os05g30430.1 cDNA|expresseq ...
O18 0sAffx.323.. 054 MSU Locus: LOC_0Os09g08210.1 cDNA|ATP syntha...
Q19 O0sAffx323.. 054 DFCI OsGl: TC563205 UniRef100_Q2F8Z6 Cluster.
Q20 0s07g014.. 054 MSU Locus: LOC_0s07g05290.1 cDNAJexpressed ..
O 0s12g058... 0.53 RAP: 0s12t0584700-01]0s12g0584700 Similar to ...
O2 0s07g020... 0.53 MSU Locus: LOC_Os07g10120.1 cDNA|expressed ..
Oz 0s08g051... 0.53 MSU Locus: LOC_Os08g40010.1 cDNA|expressed
Q24 0s03g029.. 053 MSU Locus: LOC_0s03g18530.1 cDNAJECAGL1 - ...
O35 0s12g017.. 053 RAP: 0s12t0178800-01]0s1290178800 Hypothetic..
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