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Abstract: Cold acclimation is accompanied by altered gene expression and some of genes are either up or down
regulated. Dehydration responsive element binding (DREB) protein is a subfamily of AP2/ERF transcription
factors, which control expression of many drought, salinity and cold inducible genes and causing tolerance to
environmental stresses in many plants. The main property of DREB gene is conserved AP2 domain that binds
to stress responsive elements. We isolated and characterized DREB gene from four Iranian bread wheat
cultivars named Alvand, Bayat, Darabl and Shahi. The sequences were submitted to NCBI GenBank with
FC556845, FC556846, FC556847, FC556850 accession numbers. Bioinformatics analysis of the deduced protein
showed an AP2 DNA binding domain of 57 amino acids based on the conserved 14" valine and 19" glutamic

acid residues.
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INTRODUCTION

Plants are exposed to environmental stresses such as
drought, high salt and low temperature, which cause
adverse effects on the growth of plants and quality and
quantity of their products. Plants respond to abiotic
stresses with a series of physiological and biochemical
changes. A Number of genes that respond to abiotic
stresses have been identified [1-5]. Many stress-inducible
genes are responsive to both osmotic stress and low
temperature, suggesting that a common set of signal
transduction pathways is triggered during many stress
responses [6-9]. Cold stress leads to dehydration via
reduction of osmotic potential. Cold acclimation is
accompanied by altered gene expression and some of
genes are either up or down regulated [8-12]. Promoter
analysis of the cold regulated (COR) genes has shown
that they contain sequence elements that mediate the
stress induction of the genes. The best characterized of
these is the dehydration-responsive element (DRE),
also known as a C-repeat (CRT) or a low-temperature-
responsive element (LTRE). Moreover, some of the COR
genes contain ABA-responsive elements (ABREs), that
mediate the ABA responsiveness of these genes [10, 13].
The expression of COR genes is regulated by both
ABA-independent and ABA-dependent pathways

[4,14]. The DREBs belongs to ethylene-responsive
element-binding proteins (EREBPs)/AP2 (APETALA?2)
transcription factor family that is unique to plants.
There are an estimated 124 -ethylene-responsive
element-binding factor (ERF) proteins in Arabidopsis
[15]. ERF proteins share a conserved 57-59 amino acid
domain (the ERF/AP2 domain) that binds
elements, the GCC box, found in many PR (pathogens
related) gene  promoters  conferring  ethylene
responsiveness [16] and the C-repeat CRT/dehydration
responsive element (DRE) motif, involved in the
expression of cold and dehydration-responsive genes.
DREBI1A and DREB2A c¢cDNAs for DRE-binding proteins
have been isolated from Arabidopsis. DREB1A and its
homologs were induced by low temperature, whereas
DREB2A and its single homolog show expression under
dehydration and high-salt stress [17]. Five rice DREB
homologs, OsDREBIA-D and OsDREB2A that show
homology in their ERF/AP2 domains, have been
cloned and their transcript analysis indicates their
role in abiotic stresses [18]. The over-expression of
the OsDREBIA in Arabidopsis showed up-regulation
of many important abiotic stress-related genes [18].
Numerous genes have been identified by microarray
analysis as potential downstream genes of DREBI
[8, 11,19, 20].
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To date, many transcriptional activators that bind
the DRE have been isolated from A. thaliana
(CBF/DREBsS) [3, 17, 21], rice (OsDREBs) [18], barley
(HvCBF) [22], GmDREB in soybean [23], rape (BnCBFs)
[24] and wheat (TaDREBI1) [25] as well as other plants.
In this study isolation and characterization of DREB
cDNA sequences in cold stress from four cultivars of
Iranian bread wheat named Alvand, Bayat, Darabl and
Shahi are carried out.

MATERIALS AND METHODS

Plant Materials and Cold Stress Treatment: Four bread
wheat (Triticum aestivum L.) seeds; Alvand, Bayat,
Darabl and Shahi were supplied by Karaj Gene Bank.
After germination, seedlings were grown nine days in
growth chamber conditions with 16 h light, 500 pmol m™s’'
fluorescent light, 22/15°C day/night temperature and 60%
humidity.

DNA Extraction and Primer Design: About 200 mg of
leaf tissue were ground to a fine powder in liquid nitrogen
and DNA was extracted using modified CTAB method
[26]. PCR amplification was carried out with the gene
specific primers and genomic DNA as the template.
Primers were designed by Oligo5 software and consensus
of DREB1 genes were alignment from NCBI GenBank.
The PCR was carried out three times for each cultivar in
20 pul volume containing 50 ng of samples DNA, 1X PCR
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buffer, 1.5 mM MgCl,, 0.25 mM each dNTP, 2 uM of
each primer and 1 U Tag DNA polymerase. The PCR
amplifications were initiated by denaturation at 94°C
for 5 min followed by 35 amplification cycles (94°C for
1 min, 58°C for 1 min and 72°C for 1 min) and final
extension at 72°C for 10 min. Primers include Forward:
S“TATGGATTGCCTTGATGAACA-3' and Reverse: 5'-
GACTCCGATTCATCCTTCCC-3'.The PCR amplification
products were separated in 1% (w/v) agarose gels and
GeneRuler 50bp DNA ladder from Fermentas was used.

Purification of PCR Product and Sequencing: PCR
products were purified using High Pure PCR Product
Purification Kit (Roche) and sequenced (MWG, Germany).

Sequence Analyses: We make BLAST search to align our
isolates with the already exist in the genebank. In addition
deduced amino acid sequence analyses were carried out
by software's such as PROSITE, Pfam and PRINTS.
Alignment was done by multalin program.

RESULTS

The TaDREB DNA sequences were 500 bp in length
for Shahi, Alvand, Darabl and Bayat wheat. Figure 1
shows a fragment of 500 bp that presented DREB gene in
four wheat cultivars. Nucleotide BLAST search showed
that our sequences are highly similar (99% identity) to
T. aestivum genome D dehydration-responsive element-

6 7 8

<+ 500 bp

Fig. 1: Gel electrophoresis of PCR product of DREB DNA (1 to 4) and its replication (5 to 8) from Alvand, Bayat, Darabl
and Shahi cultivars, respectively. M = GeneRuler 50bp DNA ladder, sizes of each fragment are shown
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Fig.2: Deduced amino-acid sequence of AP2 domain of alvand cultivar DREB c¢cDNA. AP2 domain has three
B-sheets and one a-helix, respectively showed by smaller font. The valine;4 and glutamic acid ;9 amino acids
of AP2 domain are showed by italic
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Fig.3: Phylogenetic tree of Alvand cultivar DNA sequence with some other sequences of gramineae DREB by
BLAST software
1 10 20 30 40 50 60 70 80 0 100 110 120 130
1 1
Alvand GGGGTAGCARGCGGGAAGGAGACTGCCCCOGGCAGGAAAGGANGARGAARGTGCGCAGGAGARGCACTGGTCCTGATTCGGT TGCTGAARCCATCARGAAGT GGARGGAGGARARCCAGAAGCTCCAGCA
Darabl GGGGTAGCARGCGGGAAGGAGAL TGCCCCEGGCAGGAAAGGARGARGAARGTGCGCAGEAGARGCACTGGTCCTGATTCGGT TGCTGAARCCATCARGAAGT GGARGGAGGARARCCAGARGCTCCAGCA
Bayat GGGGTAGCARGCGGGAAGGAGAC TGCCCCGGGCAGGAARGGARGAAGAARGT GCGCAGGAGGRGCACTGGTCCTGATTCGGT TGC TGRAAARCCATCARGARGTEGARGGAGGAAARACCAGRAGCTCCAGCA
Shahi GGGGTAGCARGCGGGARGGAGACTGCCCCGGGCAGEARAGGARGARGAARGTGCGCAGEAGARGCACTGGTCCTGATTCGGT TGCTGARACCATCARGAAGTGAARGGAGGARAACCAGARGCTCCAGCA
Consensus GGGGTAGCARGCGGGRARGGAGACTGCCCCGGGCAGGARAGGAAGAAGAARGTGCGCAGEAGARGCACTEGTCCTGATTCGGT TGCTGRARCCATCARGARGT GgARGGAGGARARCCAGARGC TCCAGCA
131 140 150 160 170 180 190 200 210 220 230 240 250 260
1 1
Alvand AGAGAATGGATCCCGGARAGCACCGGCCARGGGTTCCARGAAAGGETGCATGRCAGGGARAGGAGGTCCAGAGARTTCARACTGCGCTTACCGCGGTGTGAGGCAGAGGACGTGRGGGARATGGETTGET
Darabl AGAGAATGGATCCCGGARAGCACCGGCCARGGGTTCCARGARAGGETGCATGRCAGGGAAAGGAGGTCCAGAGARTTCARACTGCGCTTACCGCGRTGTGAGGCAGAGGACGTGRGGGARATGGETTGET
Bayat. AGAGAATGGATCCCGGARAGCACCGGCCARGGGTTCCARGARAGGGTGCATGGCAGGGARAGGAGGTCCAGAGART TCARACTGCGCTTACCGCGGTGTGAGGCAGAGGACGTGEGGGARATGEETTGET
Shahi AGAGAATGGATCCCGGARAGCACCGGCCARGGGTTCCARGAAAGGGTGCATGGCAGGGARAGGAGGTCCAGAGARTTCARACTGCGCTTACCGCGGTGTGAGGCAGAGGACGTGEGGGAAATGEATTGLT
Consensus AGAGAATGGATCCCGGARRGCACCGGCCARGGGTTCCARGAARGGETGCATGGCAGGGARAGGAGGTCCAGAGART TCARRCTGCGCTTACCGCGETGTGAGGCAGAGGACGTGEGGGAARTGGRTTGLT
261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 1
Alvand GAGATCCGTGAGCCCAACCGTGGCAATCGGCTGTGGCTTGGTTCATTCCCTACCGCAGTCGARGCTGCACGTGCATATGATGATGCGGCARGGGCARTGTATGGCGCCARAGCACGTGTCARCTTCTCAG
Darabl GAGATCCGTGAGCCCARCCGTGGCAATCGGCTGTGGCTTEGTTCATTCCCTACCGCAGTCGARGE TGCACGTGCATATGATGATGCGGCARGGGCARTGTATGGCGCCARAGCACGTGTCARCTTCTCAG
Bayat GAGATCCGTGAGCCCAACCGTGGCAATCGECTGTGECTTGGTTCATTCCCTACTGCAGTCGARGCTGCACGTGCATATGATGATGCGGCARGGGCARTGTATGGCGCCARAGCACGTGTCARCTTCTCAG
Shahi GAGATCCGTGAGCCCARCCGTGGCAATCGECTGTGECTTGGTTCATTCCCTACCGCAGTCGARGE TGCACGTGCATATGATGATGCGGCARGGGCARTGTATGGCGCCARAGCACGTGTCARCTTCTCAG
Consensus GAGATCCGTGAGCCCARCCGTGGRCARTCGGCTGTGGCTTEGTTCATTICCCTACCGCAGTCGARGCTGCACGTGCATATGATGATGCGGCAAGEGCARTGTATGGCGCCARAGCACGTGTCARCTTCTCAG
391 400 410 420 430 440 450 460 470 480 490 500
1 1
Alvand AGCAGTCCCCGGATGCCARCTCTGGTTGCACGCTGGCACCTCCATTGCCGACGTCTARTGGGGCAACCGCTGCGTCACATCCTTCTGATGGGARGGATGARTCGGAGTCA
Darabl AGCAGTCCCCGGATGCCARCTCTGGT TGCACGCTGGCACCTCCATTGCTGACGTCTARTGGGGCARCCGCTGCGTCACATCCTTCTGATGGGARGEATGARTCGGAGTCA
Bayat AGCAGTCCCCGGATGCCARCTCTGGTTGCACGCTGGCACCTCCATTGCCGACGTCTAATGGGGCARCCGCTGCGTCACATCCTTCTGATGGGAAGGATGARTCGGRAGTCA
Shahi AGCAGTCCCCGGATGCCARCTCTGGTTGCACGCTGGCACCTCCATTGCCGATGTCTAATGGGGCARCCGCTGCATCACATCCTTCTGATGGGAAGGATGAATCGGAGTCA
Consensus AGCAGTCCCCGGRATGCCARCTCTGGTTGCACGCTGGCACCTCCATTGLcGACGTCTARTGGGGCARCCGCTGCe TCACATCCTTCTGATGGGAAGGATGARTCGGAGTCA

Fig. 4. Sequence alignment of four wheat DREB DNA sequences
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binding protein (Drebl) gene and to T. aestivum AP2-
containing protein (Drebl) mRNA. In addition, sequences
analysis indicated that deduced protein belonged to
DREB transcription factor subfamily and contained a
conserved AP2 domain with three [(-sheets and one
a-helix and the valine,, and glutamic acid,, amino acids
(Fig. 2). Figure 3 shows the position of Alvand cultivar
DNA sequence in Phylogenetic tree as a sample with
some other sequences of graminecae DREB by BLAST
software. Alignment of four wheat cultivars DNA
sequences by multalin software is shown in Figure 4. The
DNA sequences have been submitted to NCBI GenBank
with FC556845, FC556846, FC556847, FC556850 accession
numbers.

DISCUSSION

Low temperature as a key environmental factor
represents one of the principal limitations affecting plant
species distribution and crop productivity [27]. Cold
induces the expression of a number of plant genes that
encode proteins to enhance tolerance of plants to low
temperatures. One group of these genes is to regulate
gene expression and signal transduction. They include
transcription factors for example CBF/DRE-binding
protein or CBF/DREB [25]. We analyzed the TaDREBI1
gene in T. aestivum and found that its deduced protein
has a conserved AP2 DNA binding domain of 57 amino
acids, suggesting that the TaDREBI1 protein might
function as a transcriptional activator in these four bread
wheat cultivars.

Comparison of the DNA sequences of four wheat
cultivars which are grown in Iran by bioinformatics tools
indicates that there are very similar and this part of
DREB sequence had no intron. As mentioned in the
Results section, AP2 domain of the sequences have three
[-sheets and one @-helix and the valine,, and glutamic
acid;, amino acids, which are typical characteristics of
AP2/EREBP protein [17, 21, 28]. Previous researches
indicated that in DREB proteins, AP2 domain is
characterized by a conserved valine and glutamic acid in
the 14" and 19™ positions, respectively, which may play
important roles in recognition of the DNA-binding
sequence [17, 28], whereas further research showed that
E,, might not be as important as V,, for the recognition of
the DNA-binding sequence [16]. According to Figure 2,
Alvand cultivar sequence as a sample of four isolated
sequences has high similarity to other wheat DREB
sequences which have been deposited to NCBI GenBank.
Alignment of four wheat DREB DNA sequences
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(Figure 4) and BLAST search indicates that our
sequences have 99 % homology to each other but have
differences in some nucleotides that might be critical for
amino acid changes. Alvand and Shahi cultivars are cold
tolerant wheat, while Bayat and Darabl cultivars are
sensitive to cold, but results showed that all of them have
DREB gene in their genome. Of course gene expression
maybe occurred differentially in both cold resistant and
sensitive cultivars. DREBI1 gene is unique in that it is
specifically induced by cold stress [29], so the level of
gene expression may be higher in cold resistant cultivars
that can be determined by quantitative PCR. DREB gene
expresses in non-stress condition may be related to
the other roles of stress-inducible genes as mentioned
by Latini and co-workers [30]. Some researchers noted
that the elevated constitutive expression levels for
stress-responsive genes with key roles in cellular
metabolism are affected under stress in tolerant plants [31,
32]. Sequence-function relationship did not seen by
genomic survey but mRNA analysis under different cold-
stress intensity can show different level of DREB gene
expression in one cultivar and between resistant and
sensitive cultivars.

REFERENCES

[u—

Ingram, J. and D. Bartels, 1996. The molecular basis
of dehydration tolerance in plants. Annu. Rev. Plant
Physiol. Plant Mol. Biol., 47: 377-403.

2. Bray, E.A., 1997. Plant responses to water deficit.
Trends Plant Sci., 2: 48-54.

3. Stockinger, E.J., S.J. Gilmour and M.F. Thomashow,
1997. Arabidopsis thaliana CBF1 encodes an AP2
domain-containing transcriptional activator that
binds to the C-repeat/DRE, a cis-acting DNA
regulatory element that stimulates transcription in
response to low temperature and water deficit, Proc.
Natl. Acad. Sci. USA, 94: 1035-1040.

4. Shinozaki, K. and K. Yamaguchi-Shinozaki, 2000.
Molecular responses to dehydration and low
temperature: differences and cross-talk between two
stress signaling pathways. Curr. Opin. Plant Biol.,
3:217-723.

5. Chinnusamy, V., M. Ohta, S. Kanrar, B. Lee, X. Hong,
P.K. Agarwal and J.K. Zhu, 2003. A regulator of
cold-induced transcriptome freezing tolerance in
Arabidopsis. Gene. Dev., 17: 1043-1054.

6. Thomashow, M.F., 1999. Plant cold acclimation:

freezing tolerance genes and regulatory mechanisms.

Annu. Rev. Plant Physiol. Mol. Biol., 50: 571-599.



10.

11.

12.

13.

14.

15.

Nuotio, S., P. Heino and E.T. Palva, 2001. Signal
transduction under low-temperature stress. In: Crop
Responses and Adaptations to Temperature Stress.
Ed., Basra, A.B. New York: Food Products Press,
pp: 151-176.

Seki, M., M. Narusaka, H. Abe, M. Kasuga,
K. Yamaguchi-Shinozaki, P. Carninci, Y. Hayashizaki
and K. Shinozaki, 2001. Monitoring the expression
pattern of 1300 Arabidopsis genes under
drought and cold stresses using a full-length
cDNA microarray. Plant Cell, 13: 61-72.

Shinozaki, K., K. Yamaguchi-Shinozaki and M. Seki,
2003. Regulatory network of gene expression in the
drought and cold stress responses, Curr. Opin. Plant
Biol., 6: 410-417.

Seki, M., M. Narusaka, J. Ishida, T. Nanjo, M. Fujita,
Y. Oono, A. Kamiya, M. Nakajima, A. Enju,
T. Sakurai, M. Satou, K. Akiyama, T. Taji,
K. Yamaguchi-Shinozaki, P. Carninci, J. Kawai,
Y. Hayashizaki and K. Shinozaki, 2002. Monitoring
expression profile of 7000 Arabidopsis genes under
drought, cold-and high-salinity stresses using a
full-length cDNA microarray. Plant J., 31: 279-292.
Fowler, S. and M.F. Thomashow, 2002.
Arabidopsis transcriptome profiling indicates that
multiple regulatory pathways are activated during
cold acclimation in addition to the CBF cold response
pathway. Plant Cell, 14: 1675-1690.

Xiong, L., H. Lee, M. Ishitani, Y. Tanaka,
B. Stevenson, H. Koiwa, R.A. Bressan,
P.M. Hasegawa and J. Zhu, 2002. Repression
of stress-responsive genes by FIERY2, a novel
transcriptional regulator in Arabidopsis. Proc. Natl.
Acad. Sci. USA, 99: 10899-10904.

Agarwal, PK., P. Agarwal, M.K. Reddy and
S.K. Sopory, 2006. Role of DREB transcription factors
in abiotic and biotic stress tolerance in plants. Plant
Cell Rep., 21: 1263-1274.

Ishitani, M., L. Xiong, B. Stevenson and J.K. Zhu,
1997. Genetic analysis of osmotic and cold stress
signal transduction in Arabidopsis: interactions and
convergence of abscisic acid dependent and abscisic
acid-independent pathways. Plant Cell, 9: 1935-1949.
Riechmann, J.L., J. Heard, G. Martin, L. Reuber,
C. Jiang, J. Keddie, L. Adam, O. Pineda, O.J. Ratcliffe,
R.R. Samaha, R. Creelman, M. Pilgrim, P. Broun,
J.Z. Zhang, D. Ghandehari, B.K. Sherman and G. Yu,
2000. Arabidopsis transcription factors: genome-wide
comparative analysis among eukaryotes. Science,
290: 2105-2110.

565

16.

17.

18.

19.

20.

21.

22.

23.

24.

World J. Agric. Sci., 5 (5): 561-566, 2009

Sakuma, Y., Q. Liu, J.G. Dubouzet, H. Abe,
K. Shinozaki and K. Yamaguchi- Shinozaki, 2002.
DNA-binding specificity of the ERF/AP2 domain of
Arabidopsis DREBS, transcription factors involved in
dehydration and cold-inducible gene expression,
Biochem. Biophys. Res. Commun. 290: 998-1009.
Liu, Q., M. Kasuga, Y. Sakuma, H. Abe, S. Miura,
K. Yamaguchi-Shinozaki and K. Shinozaki, 1998.
Two transcription factors, DREB1 and DREB2,
with an EREBP/AP2 DNA binding domain
separate two cellular signal transduction pathways
in drought-and low-temperature-responsive gene
expression, respectively, in Arabidopsis. Plant Cell,
10: 1391-1406.

Dubouzet, J.G., Y. Sakuma, Y. Ito, M. Kasuga,
E.D. Dubouzet, S. Miura, M. Seki, K. Shinozaki and
K. Yamaguchi- Shinozaki, 2003. OsDREB genes
in rice, Oryza sativa L., encoded transcription
activators that function in drought, high salt-
and cold- responsive gene expression. Plant J.,
33: 751-763.

Rabbani, M.A., K. Maruyama, H. Abe, M.A. Khan,
K. Katsura, Y. Ito, K. Yoshiwara, M. Seki,
K. Shinozaki and K. Yamaguchi-Shinozaki, 2003.
Monitoring expression profiles of rice genes under
cold, drought and high-salinity stresses and abscisic
acid application using cDNA microarray and RNA
get-blot analyses. Plant Physiol., 133: 1755-1767.
Maruyama, K., Y. Sakuma, M. Kasuga, Y. Ito,
M. Seki, H. Goda, Y. Shimada, S. Yoshida,
K. Shinozaki and K. Yamaguchi-Shinozaki, 2004.
Identification of cold-inducible downstream genes of
the Arabidopsis DREB1A/CBF3 transcriptional factor
using two microarray systems. Plant J., 38: 982-993.
Medina, J., M. Bargues, J. Terol, M. Perez-Alonso
and J. Salinas, 1999. The Arabidopsis CBF gene
family is composed of three genes encoding AP2
domain-containing proteins whose expression is
regulated by low temperature but not by abscisic
acid or dehydration. Plant Physiol., 119: 463-469.
Choi, D.W., E.M. Rodriguez and T.J. Close, 2002.
Barley Cbhf3 gene identification, expression pattern
and map location. Plant Physiol., 129: 1781-1787.
Li, X.P., A.G. Tian, G.Z. Luo, Z.Z. Gong, J.S. Zhang
and S.Y. Chen, 2005. Soybean DRE-binding
transcription factors that are responsive to abiotic
stresses. Theor. Appl. Genet., 110: 1355-1362.

Gao, M.J., G. Allard, L. Byass, A.M. Flanagan and
J. Singh, 2002. Regulation and characterization of
four CBF transcription factors from Brassica napus.
Plant Mol. Biol., 49: 459-471.



25.

26.

27.

28.

World J. Agric. Sci., 5 (5):

Shen, Y.G., W.K. Zhang, S.J. He, J.S. Zhang,
Q.S. Liu and Y. Chen, 2003. An EREBP/AP2-
type protein in Triticum aestivum was a DRE-
binding transcription factor induced by cold,
dehydration and ABA stress. Theor. Appl. Genet.,
106: 923-930.

Sumer, A., D. Ahmet and Y. Gulay, 2003. Isolation of
DNA for RAPD analysis from dry leaf material of
some Hesperis L. Specimens. Plant Mol. Biol. Reptr.
21:461a-461f.

Thomashow, M.F., 1998. Role of cold-responsive
genes in plant freezing tolerance, Plant Physiol.,
118: 1-7.

Okamuro, J.K., B. Caster, V. Villarroel, M. Van
Montagu and K.D. Jofuku, 1997. The AP2 domain of
APETALA?2 defines a large new family of DNA
binding proteins in Arabidopsis. Proc. Natl. Acad.
Sci. USA, 94: 7076-7081.

566

29.

30.

31.

32.

1 561-566, 2009

Taiz, L. and E. Zeiger, 2002. Plant Physiology.
Massachusetts: Sinauer Associates, Inc.

Latini, A., C. Rasi, M. Sperandei, C. Cantale,
M. Iannetta, M. Dettori, K. Ammar and P. Galeffi,
2008. Molecular analyses of a dehydration-related
gene from the DREB family in durum, wheat
and triticale. In: Biosaline Agriculture and High
Salinity Tolerance, Eds., Abdelly, C., M. Oztiirk, M.
Ashraf and C. Grignon. Birkhduser Basel Publishers,
pp: 287-295.

Kawasaki, S., C. Borchert, M. Deyholos, H. Wang,
S. Brazill, K. Kawai, D. Galbraith and H.J. Bohnert,
2001. Gene expression profiles during the initial
phase of salt stress in rice. Plant Cell, 13: 889-905.
Salekdeh, G.H., J. Siopongco, L.J. Wade,
B. Ghareyazie and J. Bennett, 2002. A
proteomic approach to analyzing drought- and salt
responsiveness in rice. Field Crops Res., 76: 199-219.



