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Abstract

Drought is one of the major environmental stresses
that greatly affects growth and development of
plants. The plants reaction against this stress is
associated with showing massive changes in
complex gene networks. In the present study, the
changes of gene expression patterns in two sensitive
and tolerant genotypes of rice (as C3 plant) and
maize (as C4 plant) were investigated using maize
genome arrays containing 17,734 probe sets and the
rice genome containing 57/381 probe set. The
microarray data were taken from the GEO/NCBI
database on both stress and control conditions to
identify the genes involved in responses to the stress.
The results indicated that 1861 (10.49%) and 1753
(8.9%) genes in the sensitive and tolerant maize,
respectively, and 9252 (16%) and 7971 (13.8%)
genes in the sensitive and tolerant rice, respectively,
changed significantly after drought stress at the level
of one percent. From of these genes, 1012 and 175
genes in the sensitive and tolerant genotype leaf of
rice and maize, were significantly up-regulated,
respectively. The Venn diagram showed that 663
genes of rice and 158 genes of maize, have
significantly down-regulated. Rice plant, as a C3
plant, showed five times wider reaction to drought
stress in compared with maize plant, as a C4 plant.
The functional grouping of the up-regulated genes in
two species revealed that functional group of
ribosomal proteins and phosphatases in maize plant
have the most abundant categories, whereas the
functional groups of metal-binding, stress response,
response to biological stimuli and signals in rice
plant contained the highest percentage of the genes.
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Reaction ID

Locus ID

Upregulated genes in Zea mays
hexokinase-1

inositol-tetrakisphosphate 1-kinase 3
serine/threonine-protein kinase SnRK2.2(SnRK?2.2)
50S ribosomal protein L12, chloroplastic
408 ribosomal protein S12

408 ribosomal protein S14

40S ribosomal protein S15

408 ribosomal protein S23

408 ribosomal protein S28

408 ribosomal protein SA

16.9 kDa class I heat shock protein 1
chloroplast small heat shock protein
protein phosphatase 2C

(LOC-Zm100283735)
(LOC-Zm100282774)
(LOC-Zm100192497)
(LOC-Zm100277261)
(LOC-Zm100193804)
(LOC-Zm100286294)
(LOC-Zm100281004)
(LOC-Zm100192600)
(LOC-Zm100280715)
(LOC-Zm100282918)
(LOC-Zm100280576)
(LOC-Zm100283886)
(LOC-Zm100282657)
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DHN2-like protein

FYVE zinc finger family protein
metallothionein-like protein type 2

nucleic acid binding protein

CIPK-like protein 1

2C-type protein phosphatase protein(PP2C26)
Upregulated genes in Oryza sativa

16.0 kDa heat shock protein, peroxisomal
16.9 kDa class I heat shock protein 1

16.9 kDa class I heat shock protein 2

16.9 kDa class I heat shock protein 3

18.1 kDa class I heat shock protein

18.6 kDa class III heat shock protein

23.2 kDa heat shock protein

24.1 kDa heat shock protein, mitochondrial
26.7 kDa heat shock protein, chloroplastic
heat stress transcription factor C-2a

heat stress transcription factor C-2b
chaperone protein ClpB3, mitochondrial
chaperone protein ClpC2, chloroplastic
abscisic stress-ripening protein 3
serine/threonine-protein kinase pakF
dehydrin Rab25

dehydrin Rab16B

dehydrin Rab16C

dehydrin Rab16D

dehydrin Rab16B
dehydrin COR410

stress protein A-like protein

stress protein A-like protein

stress protein A-like protein

stress protein A-like protein

stress protein MT2085

stress protein MT2085

water stress-inducible protein Rab21-like

(LOC-Zm101027100)
(LOC-Zm100281249)
(LOC-Zm100280857)
(LOC-Zm100280461)
(LOC-Zm100284454)
(LOC-Zm100383423)

(LOC-Os4340661)
(LOC-0s4325697)
(LOC-0s54325698)
(LOC-054325696)
(LOC-0s4332361)
(LOC-0s54330933)
(LOC-054335956)
(LOC-0s54330786)
(LOC-0s54332237)
(LOC-054328809)
(LOC-Os4341273)
(LOC-Os4328515)
(LOC-0s54351828)
(LOC-054325395)
(LOC-Os4334727)
(LOC-Os4326935)
(LOC-Os4350453)
(LOC-0s54350452)
(LOC-Os4350451)
(LOC-Os4350453)
(LOC-Os4330265)
(LOC-Os4324029)
(LOC-0s54324861)
(LOC-Os4330472)
(LOC-Os4332595)
(LOC-Os4352472)
(LOC-0s54352472)
(LOC-0s54350448)
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Adjusted P-value

logFC

Category

Functional groups in Oryza sativa

Stress response

3.0E-6
3.4E-4
5.0E-5
33E-5
3.8E-3
8.6 E-4
4.7E-5
4.2E-2
4.9E-3
8.9E-3

10.1
7.4
6.0

Heat shock factor (HSF)-type, DNA-binding

response to heat

5.6
53

43

response to abiotic stimulus
response to abscisic acid

signal

3.8
3.6
33

HSP20-like chaperone
Metal-binding

response to water deprivation

22

metal ion-binding site:Manganese 1; via carbonyl oxygen

Functional groups in Zea mays

Ribosomal protein

3.2E-8
8.2E-4
3.0E-6
5.9E-2
6.8E-2
8.9E-2
8.1E-2
4.5E-2
3.8E-3

8.2
7.0

Protein phosphatase
Stress response

2Fe-28S

5.9
4.6

4.0

response to abscisic

NAD

3.8
3.1

Lyase

Magnesium

2.7

24

acid Dioxygenase
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