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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

5w, ¥ v Z. Y. > \
S 5% Lo ydems 9 GJ.LALJPMc os\j':.l&dil.w}ﬁc QEJwbwc &Lﬁ)&u\.@ﬁ

oMK

ol 5 Jomie 3 55 93 55 ey (6558 5 Laslyd 53 s sy Jalee Oby 4 2 IR L5985 5P 9 (29 L& P 03 sale L0 (O S . e (2
OA+=080 (PN .0l (£153 poke . o SKae O 05,5 U;},,'mmwlpr.uf

amil (9 5 >0l Svdal y STy S 0 (S39 iiF Joo b 9 Blbail 4 536 15 ol BT Oy &5 SO el
P4 § o5 i 30 g 5 i SLa O Olg=edn (Ola b Hgbodn Lalis w99y Jolge (il 3590 53 Ll
Gl 38 o5 bl Jnlge il o pm9) ygtiinds (al3T 31 30 ! 4B T g0 (TNl DS (el (539
SLaodlgils il w9y Jole 03 1) Ol puss ((F9obk) Jooxio § (orle (o) ol 185 93 58 Dhouidy (Srgd 5 4
i 9 e 9e Tl 5 9 S« wgSre DB O3y 395 (9 I o8kl b (NAC g MYB WRKY dbHLH bZIP) Cibizke
W T 1B o D390 () (529U § KBS qwhign o olEIRGH 53 1FAY Jlo 53 (NACI ;¥g0 o YO+ slosi 595 1Y)
ol 9 AB1d Ol AT b 9 il 391 9 48 57 1B (S50 Wl o Cuigil 95 B 53 ol SLRI! SO 47 S18 UL s
53 (MYB3 5 bZIPS bHLH2) (i gig) Jole 0F 4w Oly i 092 03lar (Far 083 3 il (Fgdlo 1) 38 Oy Ol el
A 1S 18 mixe Ol Ll 391 Joxin ey 30 Lald B35 ol 2089 i 909 Il 199 99 31 Lt 1S9 W 4 ol
4 Ailgi oo o3l by § WSS (a5 P 0L 33 1y el (S99 4 Ll gl 09dl Jebod ! HSow T WBS oo 3L
= e P99 Jlge oyl 45 318 iS5 3aios ol gl . Nigd 4B T 5 50 S BB (b3T (Sl il GBI W Oigis
Sl i 4 ilod 7 I 5 Odo oligs Sl 49 ol Fowly 58 1y 5 mudd (S O 495 (! S8 45 992 g0 Oledb! M5
S 0 O JoRl e 38 Do Al

(PR DI O 395 9 PAS (w839 Jolo (D Wil (39w (O Ol 1l (srely

WAS/N /Y 1 s WAS/Y/ND 13 55 dur 56

(Mrahaie@UL.ac.ir S5 S o) (oS 431650) 015 o313 ¢ 5 055 5 p she oSl kel -
STyl oty gl 33T ol sl Y

018 o8l ncb lin 5 (6355188 3 5 Sl stinl ¥

3l g5 5 G5 pige o oiia 55y sl -F

.;;\A;a\imu@:,bcmjsbju_fm;ﬁ;u-a

OA


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.10.8
https://agrobreedjournal.ir/article-1-122-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.10.8 ]

WA 5ol O ojled s ol OLaT 215 psle A"

.(De Leonardis et al., 2007) 45 )l ol & (sla 25

oz jld ot a0 gl ol

i ey 53 LT 0Ly 658 i ¢ 535 Jols
&3 SIS A& me &S s 5 ()b SRS
el s Sal, bl (25 L BLI s LT
3587 o (o2l ST A e 35 BAa L)
.(Rabbani et al., 2003)

SLalS 1 S (Triticum aestivum L) 18
adoz Sl o) e G AT 5 Sl Olgzr (215 odes
A e Jal g o 5 e S o (S 5 655
i oL 3l (S5l 53 olE 5 Shee aukins
5 o n e sas 3 gadae sla hlesT sk
Jolse i pAS oot 5 il IS 55l sl
a0 0l oS 4 jow o bl dases delisl
Sl 4 8 Lot ;8 a5 fal s dlar 15 el
Ol S5 ok gy 2 4 Ol 55 g o OT 51 o8
Sos—b P bl 8 55 py plie 55 LaD)
MYB s 53, Jolse 24 «((Kawaura et al., 2008)
s (Zhang et al., 2009) bZIP «(Rahaie et al., 2010)
wdsj b i Ll 4 s (Xue et al., 2006) NAC
o b 5 Jemie GLac 55 ol Sl asllls
5 (De Leonardis et al., 2007) b jw o j & (sl i
.3 ga5 o,yLa| (Mott and Wang, 2007) ¢, s

23 2 i o S el S Shl w5 L
Jolse 45 g o0 ol (B 5 53 L 5 01!
Ll s g Ol 53 OT CiS 08 putome e
Bl s b e 5 2T 35008 O slelansl
el 5 i 0l 53 05 Ol aallles 5 ) »
SLal) pesasa 5 ST 4 Jood b Cuglas a0
b or P 4 (o 595 Jols2 Omman (6 8 o
S S n (5L OWLS 55 5 Eel T 5o
o ks e SLedbl Dlidos ol il Sl (559 5
L e 55 (ame delasls Lasl 1 4 oot L1550
535555 32 G 3 o 51 5 3 0315 21

OAN

-

Aoio

Sla s 4SS Culesls plis Olagss =
N glabs 5 g)a cé_,f;ﬁ- dSbod ) 8
3y 33 5 Aoy 00 51 i 1y o155 0l 5 S
B el das e 2alS Lo 3 A b paS
SLa ey oo ¥ IV sleT Jasas sl g 5
o5 50 Lo gllaali ) sba Ol (LT o
o) = ade (6l (Mot and Wang 2007) & ,ls 1 3
Lyl 5 55 o5 OLE 5 Sl 3 5 5 oy gutone
Ol olf.x_i;dg_ﬂlrﬂ (S5 alex 31 i
sl 4 (25 0 55 25 Jass SIS g5l 4 el
o3l 3an (5555 AT 4 QLS Ful bl 3 5 S e
5855t Dlalles e Do s S5 Sl S
—~dige 5 (Munns and James 2003) J;SJ e

(Kawaura et al., 2008) Cuul 03 5 ¢S5
Cbli anT 5 s Ll i as slasss o
i S Sl ol s (LS slad e
sladypl ol Sle o wlod b o in
«(Tamura et al., 2003) (s jo—u! v__lu Sla s
«Ward and Schroeder, 1994) gy ladlS
Sla 59— 5 (Klein et al, 2004) s 55w 5
o~ 0Ly (Bartels, 2001) 1350 5 OlubenST| 5T
530 Jolse a5 Ddba 03 Sles S 55 5
)"Lg)w«f@\o.x&um.aﬁdar’&:upb'—
Sloply s 53 (e $9) Jl oo Slresl 5L
LT o sy i OlalE s i 51 5
Abscisic  JI 5 4 JLas| |l 92) BZIP (gla 54
(Uno et al., 2000) (Acid Response Element, ABRE
MYB sl 555 5 s MYC 4 4 bHLH (MYC ¢
«(Yamaguchi-Shinazaki and Shinozaki, 2005)
LaDREB «(Mare et al., 2004) WRKY (sla .55
s an Jail L C LSS as Jlasl Jl se)
NAC 5 (Novillo et al., 2004) (St by
g gy 5o 1y B o 550 «(Xue et al., 2006)


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.10.8
https://agrobreedjournal.ir/article-1-122-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.10.8 ]

eyl 53 g 55 Jolse O 4

Cysoas (VO L ol s Na'/Ca? J se S Lo L)
ESas 5 e hen O S35, 035581 Ly 5 e siS
555 gt 3 e 3 43 8 Jlasl J powe 4y (NaCI)
Aol Vs e e YO A 0T o bls
Yse e Y00 (6555 53 555 1Y Doy aameal S
S (53T par 41 S o 3 043 (5516
ARE R YNENIEPEE JOR, OLLE 31 olss
055,258 52 Ao lbMy (laas a5 (55T oz I oy
«Lss ;5 RNA C\J.&a_w\ Sl geddosls I3 Gl.»
s g,l4gSS -AC
e L

SLaLE Gl )5 T g 3l s 535 VY
PAPENCR P PSSR RO S - Sy e
A Sl (s S Sl d e g
S =S o3Il gl (s ol 5SS a3 Syl
A2 $alal Oy poas oS T eSS g 505
K sNa Chle s 8 Ol (55 5 5l eSS
(Ghavami et al., 2004) o1, Kan 5 sl i, olal
i (5 S ol olS Ja pler 5 o
g &1y 0 B ol JNg Sbodld gl Sl
gl

J—"‘}“&—E"c&;—:—?ﬁﬁjd\—lﬁuﬂl—f
ST S S 4 Fral 5 Jass 53 Cilies e i)
olye SN

A= 2595 J
Ol e 4 (http://pIntfdb.bio.uni-potsdam.de/ver2.0)

a0 51 oslizal claosts ol szl (sl 9,5 4ok
,;L@T&ss&p&\ﬁ@ﬁﬁyd&sn
Cgr el QUery Ol i 3 9 ol ot A5
e &S 53 1L LS GLAEST 5l 5 st
ol 53 s S eslinal (EST) putS (s IS 5
S e eia b3l s iy s e 035l
35T 1 m BislS i Cgr ST o1 b
Cgzr BLASTX s Ol o sSae SN 05, 5

ool _wl LAEST ol Jlaz>l s, Shas o oss

OAY

o s L (ilSe Sl gy led o0 55l gen )
35500 oS e 515 LS 53 05 0l S
S s San S 05555 3,8 (o B eslizel
Ll Olse an aS Coul gla by op 5 d s
S ss o L (ol S s3) Jg Sledbl
das o Ng (S 5 5 55 Shas ) (55 Shes
.(Rabbani et al., 2003)
J_a‘j.cgi_éjgcq-bif.u‘d;k«%b\c\{o;jl{
23 (8o sd ka5 4 pdS Gl 53 (o 555
N sy Jalse 0S5l ol il o LeT (!
OLs €3S o (ks Slosil Ciiben (glaos! il
S O L eitadidy (658 25 Ll a0 T
5 Calisen slaosl gt slasl 5,50 53 i SleMbl
L eopd 25 4y pS oo 3 6T Jloo! 25
R P ST ST ORI CAICL TSP TS

by 359 3l

s 3T S slos 9 AL SMge
ke o8t g5 3 VWAV Jlw s tlaiT ol
s sl |l e ) (59 g S o hige
ks Sk T pl s 4, 84 alS 5l
Jeze 55 Ols—toa Jale o3, 0 S
o ol 08, Olsea o)lg (ot o35 005
L > jl.(Ghavami et al., 2004) ¢ i
IS 5 A0 slasles Jlesl Cgar ¢S 5950
s s el l (S )l Jlasl O5d)
Slaamals 5 Gg,b 5o by dn adyl i )
Lyl 553 50 /OX A8 g b e S S
Guayaled s 505 CelwVf) gy ol J xS
b3 Gas s o 55 C 5aYFC 5 \A) gl
= 9y y3 gl Sesls JL_asl (s ys 7))
..l._.iaa.\sl_w)\XA_ZJ_:l?}Ad)_lmC,_EL'o
ot azdls &5 Loyl 5 cpl 5 5o,V Sdeds LaasealS

S slad b gy 0 ()b Hled ean 55 50


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.10.8
https://agrobreedjournal.ir/article-1-122-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.10.8 ]

WA 5ol O ojled s ol OLaT 215 psle A"

T olaztl bl 5 o sKae SN O 5y 55 53 eslizul 55 50 (GLEST -V J 5ol

Table 1. ESTs in Reverse Northern Blot and their abbreviations
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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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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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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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