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Study of MYB gene expression under drought stress in some
bread wheat cultivars
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Tablel- Name and sequences of the primers.

Primer Sequence of primer PCR Product bp Annealing °C
F: TaMYB73.FWD1  5-GGATGGAAACCAGCGACAC Y4 £1/0
R: TaMYB73.REV1 5’TCTAAATCTGCGACAAACTCTGTATG
F: 18S.FWD2 5’-GTGACGGGTGACGGAGAATT 10\ 04/0
R: 18S.REV2 5’-GACACTAATGCGCCCGGTAT
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Table 2: Reagents and volume for cDNA synthesis reaction by reverse primers
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Table 3. Analysis variance of catalase and guaiacol peroxidase change activity enzyme.
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Figure 1. Changes in Catalase (Right) and Guaiacol peroxidase (left) enzymes activity in five bread wheat cultivars under

drought stress.
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Table 5. Mean comparison of transcription factor MYB
expression in wheat cultivars under drought stress

i Table 4.

The results of analysis of variance for
transcription factor MYB expression in wheat cultivars
under drought stress

MS) Sl o (iles

S sl
0 Ve 0 Y. 5 05 0WMYB 3151 4 S s i
ns

ey s o/hary© Vo YOl e ./Y.OW** ! Sk
/FYOTA ¥ LSis s

es© ey © ey © evsve 8l B— . o
WS ea® e € \EYsVP Ol V/AaYYST \$ o5 o e
v e TS avasS S CAVETS f. st
a0© VoY © RV DRVl SIS VA/SA _ cvV

A8 oLl g 5l /) 0 yloss /5 090 | i § (s | § S owdieo -



e 839 ole o™ 30y MYB 0 Oy adflae

OLer 5 S

el Sim Ul ) 5 o8l s3hdphees oS s S
o SST L ISLE GYBIS slag 3T cdlad Ol il
O s aadllas ool 53 s 5l b, Sul 5 5las) s
S Jmemta 035 53 5lAnST, JSLE 5 VU gla o5
Bl OLa Ty e o 2l

=l 53 e Caaslie sbl 3 s Slals des
Ad s Jalse el il GLOS She gla
MbCT 55 oS L5, a8 Yorod Il s Oban 5 )
e 4 ladis 4 008 KL L 55l e Oy MYBS3 05 Lo a5
s sl 5y e Oy Ol sdeSJles Lo G GATA
GATA ¢35 3l sy Jolo 05 53 e sl 53 353 00
S b 3 o Ol sLgs o GNLICGAIL 5 GNC 4L o,
o 95— (Richter et al. 2010) L5 o 259 5 Yo S 20550
S Gl S s cpl SOb 8 00 ilse 515
(Suetal. a_ilL o MYBS3 05 0Ly as as ol 4y bo
SalS O b s 5 o8 Vs Rl OlalS cal s 2010)
53 35 o GR35 Rl 53 Zaaglie 5 o ) e Ol
oz Sl sy Jolge edSUS la0) iy, OLlS
Aol e Rl ey b Sl S 5 oK 4 MYB el il
Ol e an v (oodate gl 28 gl esl gl -l (slasl
e Sist 50 b alie 53 e s lT 3 AIMYB60O Jlis
o G}J_U>OSMYB4 Logasd e Ladiys, O a4
5 355550 SIS Osmmen i el w15
S Fr 8 LS IS (V) O 5 5L e 250 0
Ol il (amn 205 590 3l g e (05 Jolse
Olis iSly e Vb R0 Laslse 5o o s e LS
G4 Sl gl kS 53 LMYB S5 03l sl 5 e e
asms (YY) OLLSGn 5 ooy iomen Jjls 28 (5 5
(NAC, MYB, WRKY, BHLH, ) s 53, Jol s b0 Ol
Goyb S am el 5 pslie p S L5 55 53 55 1LBZIP
Lal) Ols Ol pend a5 5,8 edalie 5 disls 1 3 Coe 5550
NGSUM v W | BRSO r)l.ia P

i oyl 3 53 TAMYBT3 05 0l & pis acallles ol

5305 ol Ol LAl goda il 008 (55 iy 3 (S

53 ekd S8 Sl SN pame 51 S p kS &S bl
Ceslie 5L 5 5le andllos 358 oo o prms Sistans bl
Gl a2 gl sl b el 5 St 55 4 O
St JSLE 5 YUK slae 31 .(Zhang et al. 2012)
255505 S 55y S 5 by ST 0550 S 4t dles
Reddy et al. ) dulas Jis O a5 a5 1) 03550 4enS1
Sl 3550 ol 3 uﬂjj e O S VLIS (2004
3 ol O3 5dn eS|y 55T o (Mittler, 2002)
LSSt SV S S Al 5 o sladend O gl
ﬁjj (Morita et al. 1994) ._S k;)j@,? 035 oSl p 3
s adl Sl gt 3 58 ST 055U IS
Dixon et al. ) uuS s esle ol 5 SUs S Ol sie 4 0550 I8
Sla Sty b ol e a1 ol c s 21531 (1998
03,5 S l 03 ol 4 SLLE SGS s s 5o 21
el
- e bablos 055, ST S S 1 adphe SYBIS
AL Uls e dadshe 53 VK i ols Ll i s S
ol Al aals S| 5 4 Caglie (Rl s pege
LS e hds 5 O3St a1 03 50s 4S1 SV
AJ ¢ .(Nayyar and Gupta, 2006;Sairam and Saxena, 2000)
s 4 Ol ol o 0 age 51 05081 Jlib glaii S
St 5 e Sl e gla 25 Lyl 10 s (e s gla
O e SUT JralS ) heas 0lalS dllis glaoly 51 Sl
35 &S el Glast sl éum-j 55 Jled O3St glaw S
sdislsy Slan 5T o Fae 51 5IS |y JSLE GYBE Ol
Sairam and Saxena, 2000; ) Jol o sleda 055,08 LS|,
Ol 53 sy Al (gdss 5, ole (Hong and Ji-Yan, 2007
53085 Ot T T 5 Las oy oS s (5a03
Bagei t) 5 5 o o gums L 51 ol illad (1580 55658
OLLSKaa 5 315 (5 el (@l 2007: Grewal and Wiliams, 2000

fw‘ﬂaﬁj Lﬁd"j)b °l—.‘.§L§jJ L;*:'-“)}ij-‘ Y~\O dLﬁﬂ)J




oL 5 SO

et 839 ole 00 30y MYB 05 Oy adflae

Mﬁ\rﬁ‘tnu\.ﬁ rl}u\ LSLAJ:‘A)J”'ﬂL;"}a"}" \)‘J b Qj QL:J
- Moy SRl VB 5 Sl JSLE 5l e S
3 o |y ol aaglie L 5T 5 g5 onl Il s S
oA e Ol S i o it canlllae (nl il 4 5 L
Hpujgw)s.ueMmfj\vj)):é)ééu
e Ulse 4 Sl 03, (S5 ds 5 S0 i Sloy

S e Sl ol Bl b o o3

&lw

Abebe T, Guenzi AC, Martin B, Cushman JC. 2003.
Tolerance of mannitol-accumulating transgenic wheat to
water stress and salinity. Plant Physiology 13: 1748-
1755.

Allagulova ChR, Gimalov FR, Shakirova FM, Vakhitov
VA. 2003. The plant dehydrins: structure and putative
functions. Biochemistry (Mascow) 68: 945-951.

Amiri Nejad M, Akbari GhA, Baghizadeh A, AllahDadi
A, Shahbaz D, Naimi D. 2015. Effect of drought stress
and MhlvIPashy iron and zinc on some biochemical
traits Cuminum. Journal of Crops 17 (4): 855-866. (In
Farsi with English abstract).

Bagci SA, Ekiz H, Yilmaz A, Cakmak I. 2007. Effects of
zinc deficiency and water stress on grain yield of field-
grown Wheat cultivars in central Anatolia. Agronomy
and Crop Science 193(3): 198-206.

Beers GR, Sizer 1V. 1952. A spectrophotometric method
for measuring the breakdown of hydrogen peroxide by
catalase. Journal of Biological Chemistry 195(1): 133-
140.

Chen R, Ni Z, Nie X, Qin Y, Dong G, Sun Q. 2005.
Isolation and characterization of genes encoding Myb
transcription factor in wheat (Triticum aestivum L.).
Plant Science 169:1146-1154.

Colmenero-Flores JM, Campos F, Garciarrubio A,
Covarrubias AA. 1997. Characterization of Phaseolus
vulgaris cDNA clones responsive to water deficit
identification of a novel late embryogenesis abundant-
like protein. Plant Molecular Biology 35: 393-405.

De Leonardis AM, Marone D, Mazzucotelli E, Neffar F,
Rizza F, Di Fonzo N, Cattivelli L, Mastrangelo AM.
2007. Durum wheat genes up-regulated in the early
phases of cold stress are modulated by drought in a

Cillas sad oLl slajhags b oS 5y (i 0 - s
CL,\A)J MYB 05 olg s sls 0L asllas - s b

Rl b s 5 s | e o i Ao gy (S
s e QLS Slallles il Rl e 05 Ol (R
s Ol s g S S Tl 03 s sl st
B il & (Sa ol B s (o sis) Jelse 5 s
oINS @Bls 55 MYB (sla 55 (Honghong et al. 2006)

))dML}@DNAMDJ\J}JJJnA—?A&Lﬁwx}ﬁ)\ 59}»2»
e SRS 4 el d s LS SLOS esss liS

developmental and genotype dependent manner. Plant
Science 172: 1005-1016.

Dixon DP, Cummins L, Cole DJ, Edwards R. 1998.
Glutathione-mediated detoxification systems in plants.
Current Opinion in Plant Biology 1: 258-266.

Fielding JL, Hall J. 1978. A biochemical and cytochemical
Study of peroxidase a activity in root Journal of
Experimental Botany Bot 29: 98 — 989.

Garaghanipur N, Shiran B, Khodambashie M, Molaie
AR. 2014. Study of Proline accumulation and gene
expression of P5SCS in leaves and flower buds of
common bean cultivars under drought stress. Journal of
Agricultural Biotechnology 6(4):129-142

Grewal HS, and Wiliams, R. 2000. Zinc nutrition affects
alfalfa response to water stress and excessive moisture.
Plant Nutrition 23(7): 942- 962.

Hong W, Ji-Yan J. 2007. Effects of zinc deficiency and
drought stress on plant growth and metabolism of
reactive oxygen species in maize (Zea mays L.).
Agricultural Science in China 6(8): 988-995.

Honghong Hu, Mingqiu Dai, Jialing Yao, Benze Xiao,
Xianghua Li, Qifa Zhang, Lizhong Xiongm. 2006.
Overexpressing a NAM, ATAF, and CUC (NAC)
transcription factor enhances drought resistance and salt
tolerance in rice. Agricultural Science in China 12987-
12992.

Hoshyardel F, Hatami Malki H, Darvishzadeh R, Jafari
M. 2015. Study of Expression of transcription factor
Associated with Resistance to Black Stem Disease in
sSunflower 3(2):78-95.

Jiang C, Gu J, Chopra S, Gu X, Peterson T. 2004.
Ordered origin of the typical two- and three-repeat Myb




e 839 ole o™ 30y MYB 0 Oy adflae

OLer 5 S

genes.Gene 326:13-22,

Khodabande N. 2010. Cultivation of crops. Tehran
University Press. (In Farsi with English abstract).

Livak KJ, Schmittgen TD. 2001. Analysis of relative gene
expression data using real time quantitative PCR and the
2 AA C (T) Method. Methods 25(4): 402-408. (Zea
mays L.). Agricultural Science in China, 6(8): 988-995.
(In Farsi with English abstract).

Paz-Ares J, Ghosal D, Wienand U, Peterson PA, Saedler
H. 1987. The regulatory c1 locus of Zea mays encodes a
protein with homology to myb proto-oncogene products
and with structural similarities to transcriptional
activators. The EMBO Journal 6(12), p.3553.

Nakano Y, Asada K. 1981. Hydrogen peroxide is
scavenged by ascarbate specific peroxidases in spinach
Chloroplasts. Plant cell physiology 22(5): 867-880.

Novillo F, Alonso JM, Ecker J R, Salinas J. 2004.
CBF2/DREBIC is a negative regulator of
CBF1/DREB1B and CBF3/DREBI1A expression and
plays a central role in stress tolerance in Arabidopsis.
Proceedings of the National Academy of Sciences USA
101: 3985-3990.

Martin C, Paz-Ares MY. 1997. BTranscription factors in
plants. TrendsGenetics 13, pp. 67-73.

Mittler R. 2002. Oxidative stress, antioxidants and stress
tolerance. Trends Plant Science 7:405-410.

Morita S, Tasake M, Fujisawa H, Ushimaru T, Tsuji H.
1994. A cDNA clone encoding a rice catalase isozyme.
Plant Physiol 105: 1015-1016.

Qin X, Zeevaart JAD. 1999. The 9-cis-epoxycarotenoid
cleavage reaction is the key regulatory step of abscisic
acid biosynthesis in water-stressed bean. PNAS 96:
15354-15361.

Rahaie M, Xue G-P, Naghavi M R, Alizadeh H, Schenk
PM. 2011. The expression analysis of transcription
factors under long term salt stress in tolerant and
susceptible wheat genotypes using reverse northern blot
technique. Iranian Crop Sciences. 13(3): 580-595. (In
Farsi with English abstract).

Reddy AR, Chiatanya KV, Vivekanandan M. 2004.
Draught induced responses of photosynthesis and
antioxidant metabolism in higher plants. J Plant Physiol
161(11):1189-1202.

Richter J, Schlesner M, Hoffmann S, Kreuz M, Leich E,
Burkhardt B, Rosolowski M, Ammerpohl O. 2012.

Recurrent mutation of the ID3 gene in Burkitt
lymphoma identified by integrated genome, exome and
transcriptome sequencing. Nature Genetics 44(12):1316-
20

Sairam RK, Saxena GC. 2000. Oxidative stress and
antioxidant in wheat genotype: Possible mechanism of
water stress tolerance. Agronomy and Crop Sciences
184(1): 55-61.

Shinozaki K, Yamagushi-Shinozaki M, Seki M. 2003.
Regulatory network of geneexpression in the drought
and cold stress responses. Current Opinion Plant
Biology 6: 410-417.

Srmdnya Gh, small A. 1990. Crop Physiology. Publications
University of Mashhad 467 p. (In Farsi with English
abstract).

Uno Y, Furihata T, Abe H, Yoshida T, Shinozaki K,
Yamaguchi-Shinozaki K. 2000. Arabidopsis basic
leucine zipper transcription factors involved in an
abscisic acid-dependent signal transduction pathways
under drought and high-salinity conditions. Proceedings
of the National Academy of Sciences USA 97: 11632-
11637.

Xue GP, Bower NI, Mcintyre CL, Riding GA, Kazan K,
Shorter R. 2006. TaNAC69 from the NAC super family
of transcription factors is up-regulated by abiotic
stresses in wheat and recognizes two consensus DNA-
binding sequences. Function Plant Biology 33: 43-57.

Yanhui C, Xiaoyuan Y, Kun H, Meihua L, Jigang L,
Zhaofeng G, Zhigiang L, Yunfei Z, Xiaoxiao W,
Xiaoming Q, Yunping S. 2006. The MYB transcription
factor super family of Arabidopsis: expression analysis
and phylogenetic comparison with the rice MYB family.
Plant molecular biology 60 (1), pp.107-124

Yamaguchi-Shinazaki K, Shinozaki K. 2005. Organization
of cis-acting regulatory elements in osmoticandcold-
stress-responsive promoters. Trends Plant Science 10:
88-94.

Yar Hussain M, Heydariyan z, neazaei A , Ramezani I.
2011. Examined the expression levels of two genes
encoding the transcription factors related -MYB family
in two varieties of wheat under salt stress. National
Biotechnology Congress of Islamic Republic of Iran. (In
Farsi with English abstract).




oL 5 SO et 839 ole 00 30y MYB 05 Oy adflae

Study of MYB gene expression under drought stress in some bread wheat cultivars

Hadis Tabaraki', Leila fahmideh?” and Ziba Fooladvand?®

1. M.Sc. Student, 2. Assistant Professor, Department of plant Breeding and Biotechnology, University of Zabol, Iran
3. Assistant of Agriculture and Biotechnology Research Institute, university of Zabol. Iran

*Corresponding Author: leila.fahmideh@yahoo.com , l.fahmideh@uoz.ac.ir

Abstract

Drought stress is one of the most important factors reducing wheat quality and quantity. In the past years
research on stress, especially drought stress, has focused on plant resistance genes and their mechanism of
action. This research has revealed that a majority of the genes that have important roles in biotic and
abiotic stress resistence encode transcription factors. In this survey, the level of expression of the
TaMYB73 gene, a gene whose product is involved in transcription in several wheat cultivars (cultivars
Chamran2, Afghani calk, Sistan, Arg and Ofogh) was studied under five draught conditions (5, 10, 15, 20
and 25 drought percent) by real-time PCR. Catalase and glycol peroxidase enzyme levels were also
measured in drought conditions. The results show that TaMYB73 gene expression levels and catalase and
glycol peroxidase enzyme activity in the Arg cultivar was higher than in the other cultivars. Arg may thus
be considered as resistant cultivar.

Key words: TaMYB73 gene, Real-time PCR, resistant and sensitive cultivars, glycol peroxidase and
catalase




