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Table 1- Primer sequence and annealing temperature of the studied genes

S )‘LéT S )‘LéT Sl Lo
Primers Primer sequence Temperature
F- TaActin GCTTCCTCATGCTATCCTTC ININ®
R- TaActin CCAGGAACTTCCATACCAAC bFla°C
F- TaWRKY10 GGCTTCGCTAGGACTTACC INi®
R- TaWRKY10 CGTAGGTGGTGAGGACGTA byveCc

F- TaWRKY53 CCTTTCAGCAGGATGAGGTC ba/AC
R- TaWRKY53 ACCTTCTGCCCGTACTTCCT F+/\°C

melting temperature = (TM) «(wsSae) wy9) yoslp “R (opiives) 0,159,938 ooy -F
F=Forward, R=Reverse, (Tm)=melting temperature
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Table 2- RT-PCR thermal cycling for the studied genes
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* Annealing temperature for TaActin is 60 ° C, TaWRKY10 58 ° C and for TaWRKY53 61 ° C
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Figure 1- RT-PCR reactions to study the expression patterns of TaWRKY10 in leaf and root tissues of Bam and Tajan cultivars after treatment

with 170 mM NacCl. (BL) leaf tissue of Bam cultivar, (BR) root tissue of Bam cultivar, (TL) leaf tissue of Tajan, (TR) root tissue of Tajan, (1 to
4) 0, 12, 24 and 48 hours after treatment respectively, (NC) Negative Control, M 1500 bp DNA Marker and Actin, Reference Gene.



0040 dw 9 (o 9 Ol oLyt o Hg p20 54>/

M=1500bp

- — ) 3VWRKY53

Actin

s Y50 oo W b jlas 5l g 05 (25 5 o pB)) ) 5 S L )0 TAWRKYS3 ()5 by 55 (o) 2 g RT-PCR (sl 2515 =Y IS
el FA o VF AT o0 (o 5 a0 (FBY) oo o8, aiy ) 8L (TR) o205 o8, Sy <l (TL) o o8, adyy <8 (BR) s o8, S 50 8L (BL) 0o,
covix8y o Actin g DNA sles olasl (M) ¢ saie J58 (N.C) o jlas Jlasl 51 Gy
Figure 2- RT-PCR reactions to study the expression patterns of TaWRKY53 in leaf and root tissues of Bam and Tajan cultivars after treatment

with 170 mM NacCl. (BL) leaf tissue of Bam cultivar, (BR) root tissue of Bam cultivar, (TL) leaf tissue of Tajan, (TR) root tissue of Tajan, (1 to
4) 0, 12, 24 and 48 hours after treatment respectively, (NC) Negative Control, M 1500 bp DNA Marker and Actin, Reference Gene.

Wslan S o Oliee e 05 Gl e oS
VY 5l as b adyy jo g (wald & Cad plp YIV) celes
God e Jlosl 51 e (ol 4y s pl s Y/F) el
03 Ol (029 b 0 50 (AT JS8) 9y0 5 oualins
Olad |y (sl (guis; ddy) 5 S Sl 90,8 50 555
el YT 5lam S o ol Jlade o 2eS a5 (5 )5b a5 wlo
Al o Hled Jloe!l 51 s el VY las jiainy 0

(o ¥ JSs)

2w & 5" sloed’ i TAWRKY10 (35 (5L
S5 s b o 3l o TAWRKYL0 ()5 (s 5551
Jelos 5 525 5l ol @l 5 (V JS2) Yoe e 1V
2 ) pslie o8, 50 a5 ol lis 558 05 6l (5L
G el VY lam lo ol a9 S il g0 y»
Jloil o) (5 )ls g b a2 o mhaw) walsy les &
s Y 5lam oloy cds b (Jgols las ol (P<-/-0
20l e grbaus 42 Gl Gliee slod Jlosl 5l ey Sl TA



4 () a Lxm
L, @
3
3
35 2 a
3 c b I
: c
1 be c tx’
0
oh 12h 24h 48h _  Oh 12h 24h 48h
-
L, @
15
(+) o
a
b
i |
{ ]
Iy d b b
205
3 c @ &
ok
0
Oh 12h 24h 48h ,, . Oh 12h 24h 48h

Al e b as,s O Jlaiol mhaw )8 (g ls pme B LSS By il oo LSO Y Sl polie 25 08, () ¢
Figure 3- Level of expression of TaWRKY10 in leaf and root tissues at 0, 12, 24 and 48 hours after 170 mM NaCl treatment. (a) Bam, (b) Tajan.
The values are the mean of 3 replicates. Means with the same letters are not significantly different at 5 percent level.
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Figure 4- Level of expression of TaWRKY53 in leaf and root tissues at 0, 12, 24 and 48 hours after 170 mM NaCl treatment. (a) Bam, (b) Tajan.
The values are the mean of 3 replicates. Means with the same letters are not significantly different at 5 percent level.
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Figure 5- Trend of TaWRKY10 expression in leaf tissue at 0, 12, 24 and 48 hours after simultaneous treatments with 0.1 mM salicylic acid and

170 mM sodium chloride. (a) Bam, (b) Tajan. The values are the mean of 3 replicates. Means with the same letters are not significantly different
at 5 percent level.
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Figure 6- Trend of TaWRKY53 expression in leaf tissue at 0, 12, 24 and 48 hours after simultaneous treatments with 0.1 mM salicylic acid and
170 mM sodium chloride. (a) Bam, (b) Tajan. The values are the mean of 3 replicates. Means with the same letters are not significantly different
at 5 percent level.
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Abstract

Genetically improvement for salinity resistance is one of the most effective breeding methods for
wheat. But understanding the mechanism, assessing and identifying salinity tolerance genes is a
prerequisite for genetic modification. The role of a number of families of transcription factors has
been proven in response to environmental stresses, hence, their identification and investigation
facilitates the possibility of overcoming stresses. Considering the significant role of the important
family of WRKY transcription factors in response to stresses, the expression of two important
genes of this family including TaWRKY10 and TaWRKY53 in different tolerant and susceptible
cultivars of wheat was investigated. The results showed that TaWRKY10 exhibited different
expressions in susceptible wheat (Tajan) and resistant (Bam) cultivars. In resistant cultivar (Bam)
under saline conditions over a period of 48 hours, TaWRKY10 showed more expression level in
both leaf and root tissues than the control and also the sensitive (Tajan) cultivar. However, the
expression of TaWRKY53 was different in resistant and susceptible cultivars. TaWRKY53 in
susceptible cultivar (Tajan), over the period of 48 hours, showed more expression level than the
control and resistant cultivar (Bam) in leaves and root tissues. Also, by using salicylic acid under
salinity stress, the expressions of TaWRKY10 and TaWRKY53 in Tajan and Bam cultivars were
different. In general, our results show that WRKY transcription factors can play a role in
generating resistance to salinity stress in wheat and therefore can be used in genetic improvement.
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