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ABSTRACT

Drought is a worldwide problem, constraining global crop
production and quality seriously. Water drives agricultural production
in many parts of the world. Two genes from Triticum asetivum, were
isolated under drought conditions. These drought responsive genes
selected for expressional analyses can be classified into two groups.
DHN gene with length 360 bp belong to the first group includes
functional proteins already known to be involved in the response to
water. DREB2 transcription factor gene with length 1256 bp belong to
the second group that comprises protein factors involved in the
regulation of signal transduction and gene expression.
Key words: Isolation & Expression, Dehydrin & Dreb2 Transcription

Factor Genes, Triticum asetivum L. Cultivars.

INTRODUCTION

One of the main cellular events occurring during water deficit is
extensive modification of gene expression resulting in a strict control of all the
physiological and biochemical responses to the stress. Several genes
specifically involved in stress response have been identified. Among these are
the genes encoding the so-called LEA proteins. LEA proteins accumulate under
stress conditions such as drought, salinity and low temperatures, but they are
present also in ABA-treated vegetative plants. To this family belong the DHN
genes, which are up-regulated during the stress (Zhu et al., 2000). Further
investigations, including other DHN gene expression analysis as well as
quantification of their expression, are needed to add new insight to the
molecular aspects of drought tolerance in plants and to clarify the role of single
members of DHN gene family in the general pattern of drought stress response.
Modification in the expression level of five dehydrin (DHN) genes was also
analysed by reverse transcription—polymerase chain reaction (RT-PCR)
(Rampino et al., 2006).
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Molecular study of regulatory networks suggests the existence of
ABA independent and ABA-dependent signal transduction pathways that
convert the initial stress signal into cellular responses (Seki et al., 2007).
Some transcription factors are expressed through abscisic acid pathways,
while others have independent expression to abscisic acid hormone
(Nakashima and Shinozaki, 2006).Most ABA-inducible genes such as rd22
contain a conserved cis acting element named ABRE in their promoter regions
and are regulated by transcription factors such as bZIP, MYB and MYC
(Shinozaki and Yamaguchi-Shinozaki, 1997). However, ABA independent
stress inducible genes such as RD29A are regulated by other transcription
factors like DREB (Narusaka et al., 2003). Regulatory networks study shows
that many of these signal pathways overlapped each other (Shinozaki and
Yamaguchi-Shinozaki, 2000 & Knight and Knight, 2001). Dehydration
responsive element binding factors, DREB transcription factors, are members
of the AP2/ERF family which consist of many important regulatory and
stress responding genes. DREB transcription factors have a sharp and transient
response to abiotic stress condition and induce the expression of downstream
functional genes, which are involved in abiotic stresses. In fact, they
specifically bind to a distinct region in the promoter of target genes known as
DRE/CRT sequence, which activate the transcription of genes (Shinozaki and
Yamaguchi-Shinozaki , 2000).

MATERIALS AND METHODS

Materials:

A total of four wheat (Triticum aestivum L.) cultivars were used in the
present study, two Egyptian cultivars, Gizal68 and Gemmiza7 and two
Mexican cultivars Vorobey and Finisi Table 1 . Grain samples were obtained
from Field Crops Research Institute, Agriculture Research Center, Giza, Egypt.
The Mexican cultivars were kindly obtained from CIMMYT.

Methods:

Seeds were surface sterilized in 10% sodium hypochloride for 30 min and
then rinsed with ddH20 for 1 min 15 times. Plants were grown in soil
composed of sand and clay (1:1) and watered daily under controlled conditions
(28°C day/25°C night, 12-h photoperiod,~ 300 umolm™s™ light intensity, with
a 14 h photoperiod and 83% relative humidity) according to Ayman A. Diab et
al.,(2007).

Drought treatment was applied as described by Ozturk et al., 2002.
Whole ten day old seedlings. Plants were removed from soil, washed carefully
and placed on paper towels under the same conditions. Leaves were harvested
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Table 1: The six bread wheat cultivars utilized in this study, their
pedigree and their origin.

No. Cultivar Pedigree Origin

2 Gizal68 MRL/BUC//SERI Egypt
CM93046-8M-0Y-0M-2Y-0B

3 Gemmiza7 7TCMHT74A630/SX//SERI82/AGENT Egypt

5 Vorobey CROC_1/AE.SQUARROSA(224)// Mexico
OPATA/3/PFAU/SERI//BOW

6 Finisi2000 THB//MAY A/NAC/3/RABE/4/\V/S73.600/ Mexico
MIRLO/3/BOW//YE/TRF

after 0, 4, 8, 12 h of drought treatment; control plants were well-watered and
harvested at the same time.

Total RNA lIsolation:

Total RNA was isolated from the control and treated plant. The total
RNA was isolated using the Trizol reagent (Ambion, USA Cat. N0.15596-
026) and according to their instructions. Genomic DNA contamination of
the total RNA samples was removed by a treatment of 50 ug RNA with 10
U of DNAse | purchased from (Promga Corporation, Madison, USA).

First cDNA Strand Synthesis:

The isolated RNA was used to synthesize the first strand cDNA
through Reverse Transcription (RT) reactions. The reactions of each RNA
sample contained 2 ug of freshly diluted RNA, 1 uM of polynucleotide (dT)
18 primer. The tubes containing the above mentioned components were
incubated at 65°C for 5 minutes and then were used for the cDNA synthesis
according to the H Revert aid first strand cDNA synthesis kit (Fermentas
INC., Maryland, USA). RT reaction samples were incubated in a PCR
thermocycler programmed for one cycle at 45°C for 60 minutes, 70°C for 5
minutes and then the first strand cDNA solution was stored at 4°C. The PCR
device model belonged to Biometra Ltd. Company (TPersonal
Thermocycler, Biometra, Goettingen, Germany).

Second Strand cDNA Synthesis:

Specific primers for drought inducible genes DHN and DREB2 was
used to synthesize the second strand cDNA (Table 2). Each PCR reaction
mixture of 25 pl contained 2 pl of the first-strand cDNA, 5 pl of PCR
reaction buffer (5x), 1.5 mM of MgClI2, 0.5 mM of dNTPs, 0.5 pl of each
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Table 2: List of RT- PCR primers
Primer name Primer sequence

DHN F: 5-GCGTCATGGAAAGCATCAC-3'
R: 5-GTCCAGGCAGCTTGTCCTT-3’

DREB?2 F: 5-AAGAAAACAGGCGACAAGAT-3
R: 5-ACGAAGCACAAAAAACTAGC-3

primer (100 pM) and 1 U GoTag® DNA Polymerase (Promega, Madison,
USA). The amplification was started in PCR (Biometra, Germany) with a 5
min denaturation step at 94 °C, followed by 30 cycles of 94 °C for 60 s, 59 °C
for 45s, and 72 °C for 60 s, and a final extension step at 72 °C for 5 min.

The products were separated on 1.5 % agarose gel electrophoresis
stained with ethidium bromide.

RESULTS AND DISCUSSION

DHN gene expression:

The expression of all the DHN gene isolated was studied by RT-
PCR analysis on RNAs isolated from control and stressed seedlings in the
Triticum asetivum genotypes resistant (i.e. Giza 168 and Vorobey) or
sensitive (i.e. Gemmeza 7and Finisi) to dehydration stress. The results
reported in (Figure 1) show that the presence of one amplified band with
length of 360 bp and show that the different expression patterns were
observed among the analysed gene. The expression levels were found to be
related to both the severity of the stress and the genotype. DHN gene
expression was induced in all the resistant genotypes under control and all
stress treatments .In all the sensitive genotypes the expression of DHN gene
induced after 8 h and 12h treatment.

The data showed that, in the sensitive genotypes DHN gene was not
expressed in the well watered plants but only in the stressed plants, on the
contrary the resistant genotypes DHN gene was expressed in the well
watered plants and the stressed plants confirming the role of early
production of these proteins in the protection mechanisms activated by
plants in response to drought stress. Rampino et al., (2006) showed that, the
transcription of TADHN13 was visible in the resistant genotypes Claudio
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Figure 1. Gel electrophoresis of PCR product of DHN, M = GeneRuler
100bp DNA ladder and 360 bp amplified by RT-PCR is shown,
wheat cultivars (1) Gizal68, (2) Gemmiza?, (3)VVorobey and
(4)Finisi, drought stress (0 (control), 4, 8 and 12 hours)

Figure 2. Gel electrophoresis of PCR product of DREB2, M = GeneRuler
100bp DNA ladder and 1256 bp amplified by RT-PCR is shown,
wheat cultivars (1) Gizal68, (2) Gemmiza7, (3) Vorobey and (4)

Finisi, drought stress (0 (control), 4, 8 and 12 hours)
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and Svevo even at high RWC, and in Claudio the accumulation of
transcripts paralleled the decrease in RWC. In the sensitive genotypes, the
transcription of TADHN13 was also evident but the expression of this gene
occurred at lower RWC, and in the case of 5BIL90 the expression was very
low until the severity of the stress increased. Patrizia et al., (2006) results
identified resistant and sensitive genotypes based on RWC %. Further
characterization of genotypes differing in their response to water stress, and
studied water loss rate (WLR) and free proline content after different
periods of dehydration. Under drought stress, the water content of wheat
leaves decreased, but membrane permeability increased. Western blot
analysis showed that there was a specific protein of 28 ku under drought
stress, the expression of dehydrin in weak drought tolerant wheat leaf was
earlier than that in strong drought tolerant wheat leaf, and the content of
dehydrin in strong drought tolerant wheat was higher than that in weak
drought tolerant wheat. After redehydration, the water content of wheat
leaves increased, the membrane permeability decreased, and this dehydrin
could exist in plant for some time. It showed that harm to wheat under
drought stress and expression of this dehydrin is closely related to drought
resistance in wheat. For yield traits, Christopher et al., (2008) conducted six
detailed experiments to compare the growth, development and yield traits of
cultivars SeriM82 and Hartog. The yield of SeriM82 was 6-28% greater
than Hartog.

DREB2 gene expression:

After drought stress treatment RNA extraction and cDNA synthesis,
DREB?2 fragment with 1256 bp length. The results reported in (Fig. 2) show
that in control (non-stressed) seedlings, no expression of any of the DREB2
gene was observed. On the contrary, drought (12 h) induced the expression
of DREB2 gene in the sensitive genotypes analysed, while the expression of
DREB2 gene induced in the resistant genotypes after 4 hours, 8 hours and
12 hours drought stress treatment. the accumulation of transcripts of
DREB?2 gene paralleled the severity of the stress.

WDREB2 transcription factor codes a DRE/CRT binding protein
and have an important role in abiotic stress responses (Nakashima et al.,
2009). Zhao et al., (2009) identified DREB1/CBF and DREB2 homologue
genes in various plants such as rice, wheat, diploid wheat (Triticum
monococcum), barley, wild barley (Hordeum spontaneum), maize, sorghum
(Sorghum bicolor), rye (Secale cereale) and oat (Avena sativa). The
WDREB2 expression is activated by cold, drought, salt and exogenous
ABA treatment. It activates Cold responsive/ late embryogenesis abundant
(Cor/Lea) genes (Egawa et al., 2006). Two isoforms of WDREB2 were
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isolated from Triticum aestivum CcDNA source and molecularly
characterized (Sima Sazegari and Ali Niazi, 2012).

CONCLUSION

Four bread wheat (Triticum aestivum L.) cultivars were subjected to
drought stress( 4h, 8h and 12h) after ten days old seedlings, while the
controls were continuously maintained under optimal condition. The RT-
PCR used to monitor the expression pattern of dehydrin and DREB2 gene in
Triticum asetivum leaves under drought stress. For the DHN gene the results
showed that the presence of one amplified fragment with length of 360 bp
and show that the different expression patterns were observed among the
analysed gene. The expression levels were found to be related to both the
severity of the stress and the genotype. DHN gene expression was induced
in all the resistant genotypes under control and all stress treatments .In all
the sensitive genotypes the expression of DHN gene induced after 8 h and
12h treatment. For the DREB2 gene the results showed that the presence of
one amplified fragment with 1256 bp in length, drought (12 h) induced the
expression of DREB2 gene in the sensitive genotypes analysed, while the
expression of DREB2 gene induced in the resistant genotypes after 4 hours,
8 hours and 12 hours drought stress treatment. The accumulation of
transcripts of DREB2 gene paralleled the severity of the stress. On the
contrary,control (non-stressed) seedlings no expression of was observed.

REFERENCES

Ayman A. Diab, Amr Ageez, Bassem A. Abdelgawad and Tamer Z. Salem
(2007). Cloning, Sequence Analysis and In-SilicoMapping of A Drought-
Inducible Gene Coding for S-Adenosylmethionine Decarboxylase from
Durum Wheat. World Applied Sciences Journal, 2 (4): 333-340.

Christopher, J.T., A.M. Manschadi, G.L. Hammer and A.K. Borrell
(2008). Developmental and physiological traits associated with high yield
and stay-green phenotype in wheat. Aust. J. Agric. Res., 59: 354-364.

Egawa C., Kobayashi F., Ishibashi M., Nakamura T., Nakamura C. and
Takumi S. (2006). Differential regulation of transcript accumulation
and alternative splicing of a DREB2 homolog under abiotic stress
conditions in common wheat. Genes Genet Syst., 81: 77-91.

Knight, H. and Knight M. R. (2001). Abiotic stress signaling pathways:
specificity and cross-talk. Trends Plant Sci., 6: 262-267

Nakashima K., Ito Y. and Yamaguchi-Shinozaki K. (2009). Transcriptional
regulatory networks in response to abiotic stresses in arabidopsis and
grasses. Plant Physiol.,149: 88-95



270 Ahmed. Salah et al.

Nakashima, K. and Shinozaki K.Y. (2006). Regulons involved in
osmotic stress-responsive and cold stress-responsive gene expression
in plants. Physiol Plant., 126: 62—71

Narusaka, Y., Nakashima K., Shinwari Z. K., Sakuma Y., Furihata
T., Abe H., Narusaka M., Shinozaki K. and YamaguchiShinozaki K.
(2003). Interaction between two cis-acting elements, ABRE and DRE,
in ABA-dependent expression of Arabidopsis rd 29A gene in response to
dehydration and high-salinity stresses. Plant J., 34:137-148.

Ozturk, N.Z., V. Talame, C.B. Michalowski, N. Gozukirmizi, R. Tuberosa,
H.J. Bohnert (2002). Monitoring large-scale changed in transcript
abundance in drought-and salty-stressed barley. Plant Mol. Biol., 48: 551-
573.

Patrizia, R., P. Stefano, G. Carmela, M. Giovanni and P. Carla (2006).
Drought stress response in wheat: physiological and molecular analysis of
resistant and sensitive genotypes.Plant, Cell Environ., 29: 2143-2152.

Rampino P; S Pataleo ; C. Gerardi ; G. Mita and C. Perrotta (2006).
Drought stress response in wheat: physiological and molecular analysis of
resistant and sensitive genotypes. Plant Cell Environ., 29(12):2143-52.

Seki, M., Umezawa T., Urano K. and Shinozaki K. (2007). Regulatory
metabolic networks in drought stress responses. Curr Opin Plant Biol.,
10: 296-302

Shinozaki, K.and Yamaguchi-Shinozaki K. (1997). Gene expression and
signal transduction in water stress response. Plant Physiol., 11: 155-161

Shinozaki, K.and Yamaguchi-Shinozaki K. (2000). Molecular responses
to dehydration and low temperature: Differences and cross talk between
two stress signaling pathways. Curr Opin Plant Biol., 3: 217-223

Sima Sazegari and Ali Niazi (2012). Isolation and molecular characterization
of wheat (Triticum aestivum) Dehydration Responsive Element Binding
Factor

Zhao-Shi X., Zhi-Yong N., Zhi-Yong L., Lian-Cheng L., Ming C., Dong-
Yao G., Xiu-Dao Y., Pei L.and You-Zhi M. (2009). Isolation and
functional characterization of HvDREB-a gene encoding a dehydration-
responsive element binding protein in Hordeum vulgare. Plant Research.,
122: 121-130.

Zhu, B., Choi D.W., Fenton R. and Close T.J. (2000). Expression of the
barley dehydrin multigene family and the development offreezing
tolerance. Molecular and General Genetics, 246, 145-153


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rampino+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pataleo+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gerardi+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Mita+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Perrotta+C%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Plant%20Cell%20Environ.');

J. Product. & Dev., 20(3),2015 271

Cilial pard DREB2 fendl) dals i 3 DHN (o d38 5 el
(Triticum asetivum L. ) z=al)

* i ala) 3 gana - (g glesal) dal) ¥ 3 all 28 Jal -F £3la daa]

Tl oyl Lim 51 iS00 5 2305 51 il g - 2t sl L shpal) o
pas -Glalal daa

Fala - 2 i) Lo ) iS00 5 28 51 Aot g - 2 goal) Aasladl) i %%
L aa -Clalad) Anae

A 5 olall Gl 1A (s Jaalaall 3052 5 2 L) 208 dpalle 1S liall ey
el il e cliall (e il Je ad alladl (e B 88 o) 3ad A el 30 Lyl
A3 calaall Cuaind Al sl oda dléall oy yla a3 Triticum asetivum
Jsh DHN J) (e 0ffie sene () Ledinal (S il il Qs L e
Ay me Aipday iy Jediy JsY) desenall ) el 3055050 T
VYo Jshy DREB2 il dale (pa sl (i e 3 )l 84S jLaall Jadlly
@ ol (Al Gaigpll dal e anzal Al Al de senall ) ol 35 508 00
sl puaadl) aalaii o3 LYY Ja5 anlaiy
gl Jdle s dehydrin J) oisn @is AN cliall Je &8 sdma gl
OsS_kis DREB2 s dehydrins of () gl e s zail) (4 #lais DREB2
o5 dehydrin J) (s alasinl 4plSa) () ey Laa calga Dl clall dulail b
gDl 4 el clilal) L8 LSy Alaeal) Cliseadl) 3 DREB2 el Jale
s dehydrin J) o oo eIy GluaY) jas L aadi Sl
A el g (2 A5l okl aaas il DREB2



