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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.)
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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.

Keywords. carbohydrate, drought stress, proline, Real Time PCR method, seedling stage, transcription factor

OLLE 5 s, Cslil Ol il 31 (Seyed Sharifi, 2010
S EHE e 0S4 o 1y TS 4 Jee
ol James G 25 3 S Sl S sl Sk glis
ok OT sl 5 L (oolbl )3 (Sl e A5 ip oo
(it 3G 05dle Lie T 5 (HoQue & Arima, 2002)
o g 03V plearbs S ot T Gl 6 i3580
Ll s s sl e JSL:A GoAS gis 5 Sy IS 5 1, ATP
daadyy Jls 4 oS 5 OT 0L o sbwl ol o (S 25
Lb&ul.,&:ﬁ@dwtgw\mﬁﬁw&
oMl 5 ety e Sl Cdar el (b Sl s
ol 1SS e wh5 el 3 ok e pll Lalis
S ol HLid Ldm g sloul 53 a8 Sl oy s Jled glaaia]
(Zhu, 2002) 5,05 1w 4 25 olE 03,5
Lol amee sl b o g 53 DS ()85l 5 sl
S50 5 (SS90 58 oo s (K5 st Skt Sl
(S 0555 DIk jaseis 5 85 y5 a4 ol oS s
S 4 (g A5 s sskte 4 il Slesely (5ls s
O LOT 51 &% 8 5 odd pa,8 cmlle plasdipw ool
(S ph g |y A5 4 sdiasialy a0 Sl ool Slaoy §
Galle ) 555 o 0T 25 Jaos 4 53 5 olE Gl 4 e oS
Godaie ekl WO ahwy 4 Sl ol (et al., 2002
o) Ok wbs .(Nakashima et al., 2000) Wi o J =5
OLLE way ol ol s o dames Lol ok L LI o
ol o331 5 (Cushman & Bohnert, 2000) a3 . s,
b sy aib o3 8 93 4 0T 5 Shee g5 ulul W03
Wads gl f i) b AT L b plagsn Jil es,S
(oiome ey Aol sbss s (LTS oy

el 5 @l ST bl sl jwss o 5T

4020

& S Ul A5 9 ST 5 b i 51 pS el olS
3wy U s 3l L5 Caeal Jol 4 s s S e
2 pS wile (65558 sdee DY puamma ST 5 (sla e
OLLE ol ol 4 8 15 0l ) oSt a5 i bl
A S ot Wl e sl Ll t 5 s
Sl (Sasans bl aze ol 5 OT Luls js .l
Sl ge5 2iST (LT O 1 LOT Ol & SV suamms
ols; (Tajbakhsh & Pourmirza, 2003) ol 5gume
(S Es8s SR (T ples Oley S 5 b5
er Sl Sy s Ok S 15 Sl gast
Sl onl s dyls 51 ol e 4 coaglas o
o Jle )l St w polie slacs sl osline Jodll S
Sarmadnia, 1993; Boon Jung & ) <l s Jlu
3508 25 4 68 5l ¢ 5 K (s el oot (Fukai, 1996
Ll 5 g o gl 0555 Jgloms 3150 mazed 3 b SIS ol T
2 0T & s gladnl b5 bdle Wl s bis 4 o
o (Vinocur & Altman, 2005) 555 OT ol sl fouilsy
(s Al JT sl Calitee sl i A5 5 b Sl by
@l Slapldl 5 baalsy 5o dwe Gladd 5 5k (s
Mohammadkhani & Heidari, 2008; ) 3,8 » <, e
.(Johari-Pireivatlou, 2010

Aap g B8 o NS STeS o e 53 S SIS s
2SI pln (255 (s I e S (o A5 4D g5
slas sl (Turkan, 2011) coul ok sl a5 ade
L 1) 55, ahhds I g blie Sl Wiy o Jgloes
Ghorbanali & ) S Il 1) oT glaybsle 5y ool 5503 S

Mamnoei & ) 4,4 4w 5 o5.s (Niakan, 2005

218/Y\A


http://dx.doi.org/10.29252/nbr.6.2.217
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3028-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ 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)

Saplbl 53 oa 5 gy Slaphll )3 oa 55 a4 el
s 3T ol 68 0L s 53 o sat 5 S5
Ding ) ol osls Ol 0ly 2l 3l ()58 5 (Kbt A5 S
.(etal., 2009

5> BOT Ol 8 5 (oss Jalge 5 oy shie o
MYB 3 olabs 3l gsluw ‘f"f oS 30k b A5 Ol
Real Time PCR ;JUT g 5 bl ¢ JIg 50T 51 ay
33 Zow ot 055, W gladisei B S 15 eslizal 55
S 5ty 515 4 S 15 (osd Oe oS 2 Ll i
RT-PCR LT i (5,5 w0 o€l j5b 4 LOT olge
A5 4 gl 3 0l bl (slal el Oly o7 313 Ola (oS
bt 4 (6,505 adlas L5 (Rahaei et al., 2010) coils L%
TaMYBI19 0 el e 25 4 Jemte bO) Ol om)
2595 2558 b Jame e 3l )T oS 4 5 Sl
A- EJpn Jg aw lyls DNA & Jame o> ;5 MYB
(e D-TaMYB19 , B-TaMYB19 TaMYB19
Ll s 55 by alie dloj Ll 53 05 4w ol 0L o S
B-TaMYB19 0 0l «slamals a0 )3 codij b i
33 Oslize 35 S pen g 53 4 S Souyli LS
sy e 05 el Ole (Zhang et al, 2014)
(Sl SIS Y Ol ex) 0L pS LB, 2+ > TAMYBT3
St i e gl Jlesl e (G315 SOl Ok
Ol 45 ol Olis s Al ) Real-time PCR ;L
el G s (Si A5 il p sk 0 TAMYBT3 05
(Tabaraki et al., 2017) 5 5 < slite w50 5,50

51 S «(1987) Curtis 5 Briggle  lalas =8 sl
Pl sl (15 1 (A6 OIS p ade pwlal (sla, Sl
Naghavi & Mardi, ) el ;& 5l slacy 55 el 5 pslis
035 suns 5 5 ooy Slllae Uil &5 T I (2010
ol 5 SIS 5 a0 550 Ll b 53 5 el S 06
ol 3 b il Slis S o3l S Jeol glaesls
bs a8 g 025508 pspss ot a5 ol andllae
S TAMYBT73 05 oo Ols Olas bl s 5L sl sl (U,T
Ap 03 Caslie Ll senl GlaediS ool Dl i Ol e

SRS ICINWITE [ NP DAL IRV CEpEs S

OYAA) TAV-YYA Y 8 )less & ale o ceajpsle 45 (s sloazily

25 555 s n Jolse p3 03 8 5 plid Gladed odins i
2 S5 Sl 3T S s 105 Ol i 5 Slusely
Lsdgr Jols 1y (TFS) (oo i) Jalse 5 ke pind o) e
.(Yamaguchi-Shinozaki & Shinozaki, 2005)

Lo 518 e 35 31 (S 550 i (om0 ol s 51805
Jolse @ly 03l el Sz 1y e ol s 5l
o dlasl Gb 1) 05 Ol & dmes oS (e s
S03 Sl 5ss, 4 55 @15 DNA I ol s s
(Riechmann & Ratcliffe, 2000) .S’ o ol s
¢S S dzea Myeloblastosis sla 55, 0T 650 ¢S
2 ol Sonal 1 g o3 i) Jalse 5 S5 el
oinb Jolse pln 03 oS lagaly 5 sm5 Lol (a5
(Rahaei et al., 2010) wzs Hls, 55 »

Sl S, 3 s WS &l e MYB a5
P G055y pa 53 4 035 DNA w0 ph fooe
ol S5 Bl el pl age aaiiie Sl dmes fSs
ol ok Bl oS dzes MYB. s ey DNA & ULl
ol a3l S5 4w b S5 5 S 0 Ygans MYB sl oK
O ganlay 5255 6K 4T Gl dnl el OY (ol 1SS 8 &S
K35 Jbd 3 S 5,57 e 3405 4 |, Helix-Turn-Helix
55 Jole MYB cpls oJls 0l e 40 .3,8 o 515 DNA
aw 31 S 0l o plulls o 4 &S 01kl C-MYB
(Paz-Ares et al. 1987) «..IR3 ;R2 (R1 | &

bZIP, DREB1A, DREB2A, HSFA2 .55, Julss
Eol 53 by S S0 sl o 2i ABF3, MYB15
S g D> e s0S om 03 Ly g oS S 25
O oo edlSa 53 g 535 Jols8 ) Coreal oias 0l
s Sl 5 slaesls (Javadi et al., 2016) col S
Sl U s Sa e QLS 51 (65l 5 g skl 5
4 s e 3 a3 e 3l ame o 15 4 o Sl
(e S A 4 Sl b oo 0TS Jits s s ABA
SLosSE 5 kel G0 S e p by sy e o
Fowler & ) 53,5 o J S adis St 53 omiis)
MYB15 .(Thomashow, 2002; Umezawa et al., 2006
o313 Olas Slalles .ol R2ZR3- MYB o5l gl clas! 51 S

219/7\4


http://dx.doi.org/10.29252/nbr.6.2.217
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3028-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ 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

il g Bl o TS e — K25 S5 e

S el b o = - x 100

_1283-1020
1020
ol 3 Jpens Sl s ST ¥ (b SIS

b d a b O Gl ST s gl S s ST

FC %100 = 25%

Slp W sy ST s 5,575 5 res 3l elial L ol
F3 b deys= o)) S b a4 OIS ST O
() Jlo 5 o ol b OIS jp St ST 05 ¢ ST
S 2ol Al e 3 dd e s YO ST el o b
2 3ol 6 g5 S0k 53 5 b el S Sllee
Jle! .(Amiri Deh Ahmadi et al., 2010) wle 3L olulS
338 D)o S S ey 55 ¥O 0L (65, S 5
S o3l 5 &8 ilsp wgmi 25 el 51 ey Sy Y
TaMYBT3 05 05 o Ol 5 Shydin g S cds ) Slio
3T e S 0K 18) s 55 (S 4smd o
a5 -A+ 555 55 RNA Tl Al Ol B s 2550 (B>
L K o1 8 sl
RNA &bl

Total RNA =57 51 eslizal b pg)s0 (xf ol RNA
S Jeddly s plas LT by oS5 isolation
38T U5 5l eslimul b o 7l A RNA S s 2 g
sz RNA Ll o S wa faw dos &S
YL S sias Ol J5 sy 18STRNA 5 28srRNA
3 o8 DNA 05, o 5l Cgr 2 ods adss RNA
b oslizal p8lsy oS5 DNase
b ,FHET b

of or 4 TAMYB73 _olast| gla ST 5l andlas ol s
Gl ool 5 a SHET opl ol b . ds oslinul 18STRNA o5
National =zl oL 55 s g0 gloosls <SS & ¥
s (NCBI) Center for Biotechnology Information
b ST Slasin 235 &) g0 PrIMer 3 51581 ¢ 5 iones
el 0l 05497 V Jguds 5

OJ (o Ol (w02 9 CONA 3w
S 5l eslizal L CDNA cotle RNA ol szl 51y

Real 55,k o} ok . 8 elowl p8ay o572 Geneall

5 oadsl gsp O B B S IE e 3y (as5e
5 i 4 el WS Bl egsi L el uaas
I pn = AR LT Sl Gy b 1 (S 5 o g

35 @l 6 7S Ol

by w9y 9 3lg0

JlS oS ol o b I s LSBT !
ol 5 o8y (65 5lB 5 oSt s 3y 53 LSS ¥ L Solas
p053 S g5 g Jels e 2ose laypSTh s
s Jlg a5 ool dnse jledd i U 5 LT s 5)
5238 Slidod S 0 5l okt 4 K 5 K ph 5 2 S
SY A0 D) (S 55 sk Jals e ) 5S6 5 (L)
2 (fl) o b as,s Yo
Lcpasss pS (585 g ool iaamlS 4 9 byl uls
Seie ST L aids 0 S 4y Sshedd ey S s
453 Y0 (glos 5 el VY Ol s Lo 55 .ol ools izl
ols 03] il wse ¥ CSsS A 3l sl ol T sl
(V JSK8) OIS g5 ST 31 (6 e Ble ¥ Gas 43 5 Ol
V¢ 6os dal i s s oluE (Maali et al., 2007) ws s
- Sl a3 YOE YT glos 5 SSU Colu A 5 by, Cela
©,LT (Esfandiari et al., 2011) wus o, 515
oslte & 5 A8 el Jsame OT L OLa 3 Sy &K OIS
A oslizd 5355 03 OIS 51 e 285 T 5 5 5l (5,8 sl
.(Gharbi et al., 2013)

G S S Sl s OT Sldie (Solawlboes 1 oslizal b
2 3 O olae Layls un (gl ks jadeion as 50 Cud b
ey 3 05T J#ls 5 &S (.Jf VAR ldds Tasl oluS
(ol FA I ey 5 i o3l 15 sl Kl a3 V0¥ Ol
Suw.uwrf\m it S O35 5 i
QgTC@‘bU}@‘)TQJA@)@\M?):aMdg_&i
olﬁ‘éﬁyTJﬁsauC)uyﬁ,uautoT
OT e ¢S oSl 5 OIS 055 S S ey 5 2S5
5 b b U am g b o5 b b s eds IS
el ml g Gl lasled 5 Al an Ao 5 YO as e

(25 dse ) Lt 4l

220/YY+


http://dx.doi.org/10.29252/nbr.6.2.217
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3028-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ 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) TAV-YYA Y 8 )less & ale o ceajpsle 45 (s sloazily

3093 0 s 1 3050 Sl 55 3Mn 4 a5 L S 136 OIS (s o =) KD
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.
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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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Table 3. The results of variance analysis of TaMYB73 gene, and proline and carbohydrate contents of Durum wheat
under drought stress and genotypes.
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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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