[ Downloaded from gebs.ir on 2025-12-13 ]

[ DOR: 20.1001.1.25885073.1394.4.1.6.4 ]

Wi o (Hordeum vulgare) oslg 9> (09559 9 (S9! (s y

S olbigs” (Slo pw
The Proteomic Analysis of Spring Barley Leaves under Short

term Cold Stress

vd.lw.\z.o)}\c.ﬁ.a.\wgﬁﬂﬁ)j 3 gm0 ‘v"\w}als a.>|)' ‘;b \.'..9)

Rana valizadeh kamran'?, _Mahmood Toorchi'*, Mohammad Moghaddam?®,
Hamid Mohammadi®

J.»J.J o@\b %5)'”1;5 oIS 463}}‘.{7)‘; 9 CJULJ C)’LP‘ o); =)
QBQLJJT o;.)w .,L:@.M: eL.<';;;\: ngjjtws oISl gC.,&«b)' a);—v ‘ngjjj.i}').:: ajj.f -y
Wl 5 e3lr YO kS
1. Department of Plant Breeding and Biotechnology, Faculty of Agriculture,
University of Tabriz, Tabriz, Iran

2. Department of Biotechnology and 3. Department of Agronomy - Faculty of
Agriculture Azarbaijan Shahid Madani University, km35 Tabriz-Maragheh Road

mtoorchi @tabrizu.ac.ir : oy xS G (L3 J s o 55 3

() (Sl § ) (wkige
1FAF Ol 9 sl ol 4f)|.gg 0593
FY-YA dxio

ovuS>

OLLE wi; o Cusgdos sbwl sl &5 Gl daw) b LT o see 5 S Lo jw
il G se el S5 (1 2 g8 0 diine 5 s e B )3 J ez M5 falS
Np adlas 2,5 5 S psisn Sl ke S Gl booly o el
o o saealS 5o, p cele TA S w0l S mle s F glo sl pl 4 .23 8
Lyl 5o il ad; gbagald b odd Cublap pgw WS e b3 S Jlesl Aths
- Ky 5 st 93 5580 A g p sS4 S Kb elis 38 Sle ) YO b
Oy A 51 ls rme SN (glls pd,l S5 s 4810 S plowil e S o (gl
o5 53 Ol Sals asU 0 5 Ole il asd Ve 4 was pluls J S 5 A Ll S o
IV MALDI-TOF s o s b 51 aslizal b iols 0L 1) a5 Ller sla e
STy DS QU ccp IS a5 o 6l e 55 Waopigp opl &5 LAS plald 254,
2 S asF edalie plagdsy 5o Ol Gl Ny xS e Gl s 6o
ot ity s s eI BT gl 35 e (S S (Sl

sl B SU Cod il 1) gD oolg g 53 b S5 AT 5l OUES pm) 2

S glasly

9=
PP 95
Loy

SH 99 35989 il
MALDI-TOF


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.1.6.4
http://gebsj.ir/article-1-133-fa.html

[ Downloaded from gebs.ir on 2025-12-13 ]

[ DOR: 20.1001.1.25885073.1394.4.1.6.4 ]

Q‘)&aﬁjd‘f\fe:\jé}t&)

woslg 2 2558 SN g 2

et S5 5l gt SLeSBI B 5,8 5 o 5 42
ol aallas 5l Gda T s 4 olS pl 5 by J5S0 5
S s S e b8 Gl 15 e
S aslial Ly 55w oims foly (sla sy ol 5 ol
S s Sledbl ol 3l sslial A3l o oSen 455 5 ,Sa1,
P D S oLl ped (J S s L
15 e e 235 4 gl S0 g0 il 5 ol S e
3o 3 b Jamd Cdo 55 S ) ol 2

Syl (..alj_e wline Olals

) 9 dlge
Lo sl o 5 o6 3

I a6 5 POl Sl s se SIALHS o)l s 5
ol Yl - b s 4 SO Y 0 5wl £S5 ud s
2V a0l el 5oy bl ol Lud cis
-l a3 YO gles L LSS s Lol as asls plus
Ol b 5 s S 13 celu V8 55, dsb 5 IV cusb, ol S
DS S Slos i Ll S A (S e Al o 4 Ok
B T - g
Sy g LOIUS Sl (galdas (g5 Lo (5340l LB Jlsey
o3l iy OLLS L 5 ws S Jlesl cols YA ey olas
50 ps8sn 6 B S bdS b ol Ll s el
53 L 25 o QLS 4l @ ar i bk S 15 alis
53 Sde 4 on als OLLS B S e 1 E S0 s b

A S s SSLb s S,

9 n gl A
0 e 3 b 3 mle gl s S il Sl e S
S5l s ¥ TCA (1)00) sl s 0 Joli &8 _Jshous
38 egiipen s JSUImE Y s S Ve s e
Lol Sl axps F o glos 5o S Sl b A5 o)las
Sy Sy g oAb ey gy adds Ve e 4 Arrg 0
(PH Y=V e o pial G consl 55 coss) 5 3L ol osay

53 S ile e A3 S WSO alds NV Sk 4 5 4Bl

dodlo

3,13 OLalS Gli 5 sed 5 Ady ks 36 Ly 25
ol ol 31 S e e ps (XUt al. 2008)
Slabes (a5 (85 DS Al s e A5 20l
ay Jmam RIS SR Lo Gl sl S e 8 il
352 00 1 pledisn 5 (S35 s 5 D ok b
5 ol gl o s oS (Gomat et al. 2011) ylal e sl
S S sl S S ) 6,8 gl 6l asls sy alies
(Gustaand Lss oS 555 el plol a8 ol o5V ¢ fuad
o~ 35 ol o5 Al |l L (Fowler, 1977)
e Al o3 sl slo w3503 3525 3,5 15 osle glo
5l e ol OOy il e gt s
(Shroyer  das s 2alS Aoy 00 B Y ssu 1 6T s Shes
Ll ysoslg sl o Lo et al. 1995; Zhong et al. 2008)
shessl 5 oy iy a3 Ssle 4y S Dol slaasls
(Galibaetal. ol ol a8 S 51 3 ) 53550 S ¢ Sl
Slagly 3l (slos S L sl sl b 25 2009)
35 OLalS 53 05 0l Sl 5 ol d s 5 5
(Chinnusamy et al. 2007; Heidarvand (and Maali Amiri,
Lt e g s gt Lo s (25 5 olS Lees Eels 457 2010
S | S e Wil A5 4 QLS sl 03 1) pegr sl A
Sl B oS (S sl Sk e s okl Sl i
Sty G353 g 5 p S (Sl A5 5o Lt 5
o ol (D58t b ek S sl e s 6551 Sl
(Kosova dzes 55 55 ol oo bl 5 olS aa, Ik
slals sl el L5y, Oldlas et al. 2014)
5248 A ed s OLalS > Lo i3 4 ey 53 5850 L
plomdl o 55 @ ey 85 0 s addllas (pi 55 SO
(Vitamvase et al. 2007; Sarhadi et al. <.l 4 S
2010; Rinalducci et al. 2011; Vitamvase et al. 2012; Xu et
.(al. 2013; Kosova et al. 2013; Gharechahi et al. 2014
i Sl Gl S e 3L Sl B o8 e
Dy s S sn el 205m 3 (o es DlDDI L

350 by GR35 ey 03 e e Sl o5Y Gl b

YWAF lawsl g 5l /Voylouls /¥ 0590 [ S § (cooal 9 SUG 5 (owdigen -


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.1.6.4
http://gebsj.ir/article-1-133-fa.html

[ Downloaded from gebs.ir on 2025-12-13 ]

[ DOR: 20.1001.1.25885073.1394.4.1.6.4 ]

—
vl o 5590 SN o

Q\)&aﬁ}b‘f‘{:)‘jé}t&)

Ls (gyls 5 5 sas Bio-Rad 5,5 ol GS800 s gennsls

3 P e b gy b S b oS, plebs
SNBSS ) s

i K SIS G sy el ke w
33 MALDISTOF iy, 5l ke cnl gy 48 s S oslicud
3o S0 boSsn pbld s elid
A3 S el Ul Tuesia olSiils  oSeo 855

t O el plil 5 I3l e Ja g Laasd 05 S WS 5l Am

2SS s, AT VY sl oS slaasd sl e
ol A5 5 dals Ll d g Sl pae ool (lyls
SN0 s gl wcsle A Cie @ ol S Sl a s
VIO VIVF YN0 085 DA s oSS es (o
SAv S a Oly S8l YYEY (FYFA (Y442 YYVEY (YYYD
sldes ol 5l sls 0L Ol L2alS YWV 5 Y444 YAA] YYYY
Cis B 5 Dl g MALDITOF s, Sl eslisad |
ol Slasiie 5 as pasie b (I3 3 iS)s fsn
Sl oS, el old o351V osled e 5 e
L S 15 6 Shes 055 Lz 3 b gae Oly i gl
O3 SN JUEl (o IS oz b Lo e slapntis () ISS)
23 Je Sbsn 5 TYNO oS st 55 STy
B N PP AR AL AW W
ol o3ls OLE Y KE 53 Oly s Ghls pSs e

ol
P gd 58 SNy 53 JFe St

A S 5 e Sl o YW s YN0 5 sle 4D
al> Bl ltle 4 slipd bate 85 YO ojled &
Chloroplast stem-loop binding protein of L .5 S
el w3l OLES 0Ly il 53l aST WL 0 41b (CSPALD)

Jhos 5 A3 el 4ids Yo e Yoo 0eg 555 L YOC glos
A S Jame A b wﬂ@-?- S
Loty CBLE (s

3,580 Shas 3l bt Chle Ol 6,8 el ol
5 0,8 BSA Uslowe U o gy xSl olKiws Il 2 o3lizl
Isb 53 b gad dor Ol e i35 oy 3kl i
A3 S 33 el 040 75
S 93 5,555 S
Jol Ay 5,5 589 I

25 SO e s )8 S0 Jl e s
S Gaios ol 3 S Wd S S Sl S8l Ols K
L3 oalinad o oo ¥ a5 e Sl WY sk b ol o
Lol ST L oyl 3l sl dm J5 4 gl (O'Farrell, 1975)
5 APS pHO-A) 5 pHI"=V ) L (glapd siel NP-40 /Y
s e aw b sl e 5,58 58010 ealinsl TEMED
D L A A e O VIS PR R
A Sl cele GOl 4w Sy e

(SDS-PAGE) p s e 5,559 /)

SIS0 055 bl s pss s 5585 81 )2
Jold (pend 55 S wopan A S L M U
o33 day plol 51 33 S g oIS U 5 eSS
ssks SDS sample buffer s 423> Vo S & L5 1
L5 @38 L3 ST U5 6oy 2 5 0l e B3 S
Yoo J5 bl a s el Aoy /0 58T J5 J ko
Isdsesp & S Grds S oo J5 55 1) 2l S
S (A Sem) Gsl 28 2 Olgn B Al sy 3L s 5k,
e 33,8 b5 Slles 5058 IS U5 glesl 4 a8
Sde 5 J5 a e el e YO Sl 0L L EL Slles
o uiSI U bl 4 o Slas Ol B sl Y/OF Ol
3,8l
S oS 5 sl K

Sop Jskoms Loy W5 s dm 55855800 plasl 1 e
ows by W5l il Sy eles T sl

- WAP sl 5 sar Vo slacs /0399 /g (shos] 3 S5 gunkie


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.1.6.4
http://gebsj.ir/article-1-133-fa.html

vl o 5550 S o OLKan 5 018 o315 Iy L

Athsr_B)): Loy A5 45 o> Cwli Gl 1S Sles g 5 slal -V Jgae

Table 1: Cold responsive proteins of Aths leaves (susceptible barley) during short- term cold stresswith LC - MSMS
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Fig. 1. The relative frequency of protein functional groups responding to cold stress.
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ABSTRACT

old is one of the most significant abiotic stresses which restrict crop growth and

productivity worldwide. In order to investigate how spring barley (Hordeum

vulgare L.) seedlings adapt to short-term periods of low temperature, the present

study explored proteomic changes in leaves. Cold stress at 4 °C was applied to
barley seedlings for 48 hours; third leaves were harvested and compared with seedlings
grown in norma conditions (25° C). The proteomic analysis was conducted by two-
dimensional electrophoresis (2-DE) and the Coomassie blue staining procedure. Fifteen
reproducible protein spots showing a significant difference between the control condition
and cold stress were identified; 10 of the spots demonstrated an increase in expression
while 5 spots showed a decrease under 4 °C cold stress for 48 hours. By applying
MALDI-TOF analysis, 7 spots were identified. These responsive proteins were involved
in the Calvin cycle, photosynthetic electron transport, light reaction, and signal
transduction. The upregulation of proteins involved in the regulation of the chloroplast
system, the integrity of chloroplasts, energy metabolism, antioxidant defense, and
photosynthesis has probably acclimatized the plant to cold stress. These findings indicate
that there was greater cold stress affecting photosynthesis in spring barley and it is of
crucia importance to maintain the efficiency of photosynthesis under cold stress.
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