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The expression analysis of transcription factors under long term salt stress in
tolerant and susceptible wheat genotypes using reverse northern blot technique
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Table 1. ESTs in Reverse Northern Blot and their abbreviations

s ol Gola! alul

No. Gene bank accession number Abbreviations

1 CNO011839 bZIP1

2 CAT744752 bZIP2

3 CK163666 bZIP3

4 CV765814 bZIP5

5 CA599618 bHLH2

6 CJ685625 bHLH3

7 CN009320 WRKY1

8 CJ873146 WRKY?2

9 DQ353858.1 MYB2
10 CJ920766 MYB3
11 BU672229 NAC67
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Table 2. Phenotypic responses of salt-tolerant (Mahouti) and salt-sensitive (Chinese spring) wheat genotypes

under 250 mM of salt treatment. (a, b t-test P < 0.05)
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Table 3. The Annotated role of used selected genes in Reverse Northern Blot in stress tolerance or response
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- 2- HY5 is necessary for response to light and acts as a positive regulator in photomorphogenesis by affecting the expression of downstream genes in response to Aur;t:i‘ ddbsis
a light signal
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HBP-1b 1- HBP-Ib in Wheat plant plays a role in regulation of histone genes (H3) transcription. V\;heat
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This gene is un-regulated in cold and drought stresses specially in leaves and shows a high level of expression during cold stress Wheat
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Fig. 1. Expression of TFs genes from different families, bZIPs (A), bHLHs (B), WRKYs (C), MYBs (D),

NAC (E), in shoots of wheat genotypes (Mahouti and Chinese Spring) in response to long-term salt stress. The

numbers on Y axis are original data (without logaritmic transformation)
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treatment
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Gen(es MS/MN CHS/CHN MS/CHS MN/CHN (MS/MN)/(CHS/CHN)
bzIP1 0.7170 1.2751 2.7452 4.8820 0.5623
bz1P2 1.1761 0.9305 2.7209 2.1529 1.2639
bZI1P3 0.8170 0.9487 2.3564 2.7361 0.8612
bZIP5 2.1391 0.4960 3.1397 0.7280 4.3127
bHLH2 2.1351 1.1401 2.1718 1.1597 1.8727
bHLH3 1.9282 0.9341 25770 1.2484 2.0642
WRKY1 1.6274 1.0399 2.1819 1.3942 1.5650
WRKY2 1.7878 0.9332 3.4309 1.7909 1.9158
MYB2 1.2045 0.8064 2.2158 1.4835 1.4937
MYB3 2.7231 1.0095 1.8152 0.6729 2.6975
NAC67 1.3410 0.8497 2.1438 1.3583 1.5782
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The expression analysis of transcription factors under long term salt stress in
tolerant and susceptible wheat genotypes using reverse northern blot technique

Rahaie, M.}, M. Gomarian?, H. Alizadeh®, M. A. Malboobi*, M. R. Naghavi®

ABSTRACT

Rahaie,.M, M. Gomarian, H. Alizadeh, M. A. Malboobi, M. R. Naghavi. 2011. The expression analysis of transcription
factors under long term salt stress in tolerant and susceptible wheat genotypes using reverse northern blot technique. Iranian

Journal of Crop Sciences. 13 (3): 580-595. (In Persian).

Soil salinity is a serious problem in agricultural production systems, particularly where the majority of crop
plants have a low level of salt tolerance. The identification of genes whose expression enables plants to adapt or
tolerate to salt stress conditions is essential for breeding programs, however little is known about the role of
different transcription factors as important regulatory genes in salt stress, specially under long term salinity
stress. To elucidate the role of these regulatory factors in response to long term salt stress in two wheat
genotypes; Chinese Spring (susceptible) and Mahouti (tolerant), eleven transcription factor genes from different
families (bZIP, bHLH, WRKY, MYB and NAC) were analyzed by reverse northern bolt under control and stress
(250 mM NaCl) conditions. The results showed that the selected genes were affected by salinity in both
genotypes and were up- or down-regulated and the variation of expression ratio in Mahouti variety was higher
than Chinese Spring. The expression of three transcription factor genes (bHLH2, bZIP5 and MYB3) varied
more than two-folds in response to salt stress. These genes were significantly up-regulated only in tolerant
genotype, var. Mahouti, indicating that these genes may potentially regulate a long term plant response to salt
stress in wheat, and can be considered as suitable candidates for further genetic analysis. It is concluded that the
transcription factors can be involved in long term salt stress response of wheat plant, in contrary to general view

which distinguishes their contributions only for a short term response to salt stress.

Key words: Gene expression, Long term salinity, Reverse northern blot, Transcription factor and Wheat.
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