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The effect of drought stress on MY B gene expression and osmotic
regulator levels of five durum wheat genotypes (Triticum turgidum L.)

Tahereh Naeemi, Leila Fahmideh & Barat Ali Fakheri
Department of Plant Breeding and Biotechnology, Agriculture Faculty, University of Zabol, Zabol, Iran
*Correspondent author: Leila Fahmideh, |.fahmideh@uoz.ac.ir

Abstract. Plant growth is greatly influenced by environmental stresses including water deficit, salinity and extreme
temperatures. Therefore, the identification of genes, especially regulatory ones whose expression enables plants to adapt
to or to tolerate these abiotic stresses, is very essential. MYB proteins, a superfamily of transcription factors, play
regulatory roles in developmental processes and in defense responses in plants. Members are characterized by a
structurally conserved DNA-binding domain, i.e., the MYB domain. Thus, a factorial experiment in a randomized
complete block design with three replications was carried out to investigate the effect of different levels of drought
stress on the relative expression of TaMYB73 transcription factor gene using Real Time PCR method at Biotechnology
Research Institute of Zabol University. The experimental treatments included durum wheat genotypes (Shabrang,
Behrang, Karkheh, Aria and Dena) and drought levels (5, 10, 15, 20 and 25% of field capacity). Seedlings of genotypes
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were cultured in pots and drought stress was exerted after 45 days (four to five leaves). Data analysis was performed
using Ratio =2 24T and SAS software version 9.1. The results of the 2-way ANOVA for the effect of genotype,
drought stress and cross-effects of drought stress on the relative expression of TaMYB73 gene and the amount of
osmotic regulators (Proline and Carbohydrate) at different stress levels (20, 15, and 5% of field capacity) were
significant in comparison with the normal condition (25% of field capacity) at 1% probability level. With the increase
of drought stress level from 5 to 20% of crop capacity, relative to the normal level (25% crop capacity), the relative
expression of TaMYB73 gene and osmotic regulators of proline and carbohydrates increased in Beharang, Karkheh and
Dena genotypes. Therefore, Karkheh and Dena genotypes showed greater resistance to drought stress among the 5

genotypes studied.
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Fig. 1. The distribution of undrained pots with respect to the number of the investigated durum wheat genotypes.
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Table 1. The sequence of primers used in Real Time PCR reaction of TaMYB73 gene.

Gene Forward primer

Reverse primer

TaMYB73
18srRNA

5 ’GGTGTTTCTAAAGTCCCCAGTTAG-3’
5’-GACACTAATGCGCCCGGTAT-3’

5’-GGTATTGCGTGTAAGCGTCGTGCT-3’
5-AGGGGTCGAAGCGGTAGAGG-3’

Real Time PCR ol g ¢5¥ 3150 5 010 =¥ J9or>
Table 2. The required amounts of materials in Real-time PCR.

>l g Bt

cDNA 1l

Eva Green Master 4 ul
Primer Forward 0.5 ul
Primer Rivers 0.5 ul
PCR-grade water 14 pl

Cer (YJsd) ws 455 L ,s aids ¥ Oode 4 ol Kl
aeslie 53 (TAMYBT73 03) Cota 05 0y o el 5 4 5
2 AACT 5oy 5 yles eles (sl; 18SIRNA J =8 o5 L
2 TAACT g4 s 5105 & 6l PCR 63l 0l s slizul
syrs pde Wl 5wy g ommmen T ey Ratio=
o3lizwl (NO RT Control) e J 28 45505 51 055 S24T
Real Time PCR 3 b I 25 Ol gy 1 oo oA
(Corbettresearch — RG3000) o&zws ,ijlp 5 b 5 4 323
385 Oljee 5 &l a2 05,57 Cuwsdy 1 ay 5 b dlons

J.«S‘)‘}‘rfujl‘)‘jm r.w‘)}‘.&ab‘b QJ;;JJAQR-C&%

Real Time PCR set Corbett o&.s L 5 Time PCR
el i pluil EvaGreen o™ i sl L (3000)
Real Time PCR o&eus 3 b 5l ekt wlu (sCDNA
Hot tag I LioleiT cpl 53 2285 13 anllas 5 gy p 350
oslizul (LT Cawjbs &S ,2) Evagreen mix (no Rox)
Fr e B33V Ayl Sl ol c els 35l Ll s Ll
a3 A0 los s b V0 (Gle S uls Syge 4 a5
Sz gl clie) Jlasl glos 3 4t FO Ll ool § sl
oy P -5 glos 53 b Yo (Sl fisb 5 Ghisyee S56T

s VY by 53 lg sile sk Sulg s 5 oL 8 Sl

221/¥Y)


http://dx.doi.org/10.29252/nbr.6.2.217
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.4.1
https://system.khu.ac.ir/nbr/article-1-3028-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.24236330.1398.6.2.4.1 ]

[ DOI: 10.29252/nbr.6.2.217 ]

Naeemi et al. The effect of drought stress on MYB gene expression

MYB ()5 (o Ol (St (25 1L e 5 (o

RNA WL 55 558 0 odaline ¥ S 55 &S sboles
RNA (Y oS eins 0Lz J5 55, 285 5 185 asjsms
Dl o o Bl
S s

Ods SL0) S Gl g gles S ke 4
oot el bwg (I8SIRNA) w0 05 TaMYB73
PYID S>3 pom o 05 (51 OVD iy slos 5 43 plowil gles
T s s MYB 05 1
TaMYB73 0§ w93 oo b

18SIRNA 05 5 TAMYBT73 0 sl il s 55 ok
s (F JS8) 51 & Sle a3 AF 5 (F SO AY Coj @
5ol byl pled @l s o5 s &K s sd e
Real syl 5 plest 51 oy ol 2S5 J s 03 bz
(F 5¥ JSK2) Csd sl soeis odalin 4 4> 55 L Time PCR
S5 Wl S Jas ol D b ST 08 015 0
53 ga5 2S5 15 CDNA I 5 it & ga5
obols 4 8 b

A5 55 (S i 1S ol 0l el 4
s TAMYBT73 05 o Ol » o555 5 S 25 ilie
O ke 5 J S Ll s Dl s ST s e Ol
(X ) A s ime oo y3 65 eba 55 St

2 ewel 50 (K i bl §1 Sk dwslio gl
TaMYB73 o3 (owd Ol

A5 Jle Sl amlie I Jols mls 4 g b
Ol o o o ol 0l 03,30 IS 55 oS L 9 4o Sist
G55 Slp e 0 s o TaMYB73 o) s Obs
53 (WVAFY) 5 Kke L Us oy 5 (UAFS) 5 Kke L K g
Oy Oljn cn oS b otalicn ol)5 Ed b Ao p3 V2 50 o
YO v 55 adlllas 5550 S g (eled 05 o S e O
b odaline (Aald) as )50 2l Cd b Aoy
Sl o3y Ol a3 0LLE )4 s L) Sladlas
WRKY-MYB-NAC-BZip- :ste (TFs) coslsls clad
e Sl o 0 i (sla 25 sl o &Ks AP2/ERF
Wang et al., 2003; ) w55 o Ciul OBLE 3 Joss
sl 23 R2R3-MYB o .(Vinocur & Altman, 2005

Ratio= 2 A8CT Jpa 5 5 b 5l laesls & 5o e ol o3lizal
A dnloe 8/ 4523 SAS 15l 5 Sl eslizal
S ol (S s Cdadle O jwo (S g0 31!
WL 5 Sl s bl s Shdas S
i g S el c « (lrrigoyen et al., 1992)
0 Il 2 oo Vo ol o ol o L S /Y Sl
VOde 4 5 38 15 a5 LT sladd sty
S8 Sl s A gles s by plem s el
@ bases 5 ) e VOS5 51 e b esls Ol
ol ) e 0 5 doys /0 B 2d Le ) ol jen
S eslinal b Culgs 53 i S5 Ao A K pal e
Jsb 5> (Unico USA UV-2100) e s s il oKz
e ey (ST Lk okl g Ol Ik e 56 FAY 5
Qv A Fr T N gl b pbad e il
o8z 53 0313 13 Sl e 5 s A plig (g Tt s Y
e 5 ods EXCEL 5,05 dools sluel e gy 2Kl
olaT s 4y Lot slan S eslimul b ol sy O el IS
Ol 51 Jrol slitel (25 Jse B) Ol ;IS (gt
s S b Gped odd l el Slday S
Y =0.0092X +0.0123 .4aT s 4 3 035 05 5 558
OLan 5 7 ooy 3l eslimel b oy Olse (6,8 05100
g0 5 p S /) s plail 5 -5 « (Bates et al., 1973)
O3le 53 Ao s ¥ Sl gl ol 2 Jn 0 ol 4 5
Yoa s ool Hae ¥ oojled il Slo B85 1 5 ol S
Y s Sl JLadE dl 2l s ¥ ¢ s ol 1A e
Glos 5o dids Yo Se 4 5 BLO1 i ol O jme 2 e
b @30 4 G g & ki onls 55 o) Kl amys Vo
oKws 55 gegl OYr 3 Cle Ol Sulg s 5 @l
@Bl 31l fomie ) (gl d IS5 e b5 S
8 Al s el g T YO D0 O D glackile L
305 alol sliel o g g Sl olaws 53 0513 13 5l das 5 LS
S ealal b e Al )y gl S pie EXCEL
shael (5 s 3) Osanl ST coeie Sl odkal oy Los dlsles
2 B dns Son ol pmad s Ol 51 ol
Y =0.058X —0.0288 4T s & 5 05505

222/YvY


http://dx.doi.org/10.29252/nbr.6.2.217
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.4.1
https://system.khu.ac.ir/nbr/article-1-3028-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.24236330.1398.6.2.4.1 ]

[ DOI: 10.29252/nbr.6.2.217 ]

Nova Biologica Reperta 6(2): 217-228 (2019) OYAA) VIV-YYA Y 8,les  al> s psle 0 g5 slaassl

L35 LT e S K58 e 55 55 o 4 TAS 5IAS Ll 55 lyls es 2| e RNA-Y K6

Fig. 2. The extracted RNA with 18 and 28s bands from Shabrang, Behrang, Karkheh, Aria and Dena genotypes,
respectively.
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Fig. 3. TaMYB73 melting-curve. The available peak indicates 87°C (Tm gene product MYB).
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Fig. 4. 18srRNA melting-curve. The available peak indicates 84°C (Tm gene product 18s).
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Fig. 5. Comparing the average of drought stress effects and genotypes on the relative expression of TaMYB73 gene.
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