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Investigating the Expression of Induced Proteins in Leaves of Two

Soybean Cultivars under Salt Stress by Two-Dimensional
Electrophoresis Technique

[P WA o PV T8I b T S 0l il el ks S
Ol el conl s oK1 (ands e s ool 0 dSiSls (85,3l (655 55 s AJ:LJ.,AIJU!:—\
(ol s ol 8251 (b e 5 (65,558 e aSils ( AlS S 5 W5 lige 05,8 bl =Y
Qlﬂldﬁ:)l
géﬁb)‘ éj;ue&i::.: Lﬂb@b}é})jwnxm.:udﬁl.j &J_}J«J}; el ejﬁu;@.b*r
Qlﬁl‘&}ﬁ:)l
el ()l ia &Lsls (b C«t”@j}u,s oSSl gJP/J}a Sy bl C)/\.Jl sl Ss-¥

ol

Shafiei Y?, Jahanbakhh Godehkahriz S*?, Farzaneh S*, Raisi Sadati SY*
1- MSc Graduated of Agricultural Biotechnology, Faculty of Agriculture and
Natural Resources, University of Mohaghegh Ardabili, Ardabil, Iran
2- Professor, Department of plant genetics and production engineering, Faculty of
Agriculture and Natural Resources, University of Mohaghegh Ardabili, Ardabil, Iran
3- Associate Professor, Department of plant genetics and production engineering,
Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili,
Ardabil, Iran
4- PhD Plant Breeding (genetic molecular), Faculty of Agriculture and Natural
Resources, University of Mohaghegh Ardabili, Ardabil, Iran

jahanbakhsh@uma.ac.ir : oy xS Gy O3 J s o 55 3%

XYV 2y el = VEVATAY il s ,)

ol (63978 cpiign & (Sigbd ol H1D555 (S90S I Oluil 4 3O bgw oL
28 (e G Fodes Lol a8L 098 53y Syan Slg S gy (R g
1 sl 03 7 39050 15 (2155 DY guamn 3 ,Khos § Ay 45 bl 0 (S8 Oiles Gblw 571
3 ookl b (Sogh gid oo bgw By 98 (SS9 ST Dk (wy g Gad cpl 3 SBud
2 g O ygod 1FAA-IFA aly) Jlo 50 halo3T .Abb o S 33 33989 iSOl i
Jols alo3T G g6 b 1yl Jud sl Bivee olREHS 30 5T dw b (S0l Sols™ & b 4l
9DPX) bgw S igil p93 5956 9 (5o uiwsiowd 1 98 & o) Sosd b Jol e
P ST gy 4T (Soluni (Saw 90 33989 TN plemil b 310 OLE Labl .widgr (cy T
o0 g Joi| zmhaw 58 DPX o) 4 bgi o (Juiigyp a0 1F dluwd cpl 51 45wl gluld
o aliste zgtaw 30 1) (G318 a0 Ol S gkl o9 3T 0By 90 g 4T 1) 9 3 HI0 S
Aoy 10 9 Oy sl oud ololl Sy pTg g 3 wosd OO Cpusxed (5318 OLS (SHe
el gl Wile Cilide oo (S pwe 30 oD (Lol G Ty IS Oly sl
051998 9 (G110 pasuud oz y ply SRS ( Sl BT SIS (il Fwigid (53 5
9 w9 b5 (Sl 3T 31 03T 9 DPX plByl 50 &5 sio (SW plig g gl N HI1S LS  Johu
9(B29% 4 Jaoxin) DPX (o83 38 Ol il g3 yhliud . NDg9 b 3" gin (S 3T 31 o (831085
515 DPX by yiduy (0 SO0l 45 b sudlie oy 5T (yoluss md 3 38 Ol il o yi08” b lgs

ol (S0 g 31 L6 Ol gals

crig S
1FF 30k & oylod pddaxd 0598
YO - YV axio

oS>

Soals slaejly

e 99 5989 il
JS o ¥en
Sogw

Low


https://mg.genetics.ir/search.php?slc_lang=en&sid=1&author=shafiei
https://mg.genetics.ir/search.php?slc_lang=en&sid=1&author=Jahanbakhsh+Godehkahriz
https://mg.genetics.ir/search.php?slc_lang=en&sid=1&author=Farzaneh
https://mg.genetics.ir/search.php?slc_lang=en&sid=1&author=Raisi+Sadati
http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

Ql)&njﬁﬁfafuiiglq?«{lw

B 99 G5 g ol W Sy gy Oy (Wi p

sl S Ol Ll J2als Csl 0 b 5l S S
LS 0 a3l oS 3 s S b Sl (el S50)
Szl 5 plerdsm Dad Lol S (G Coew)
{(Pirasteh-Anosheh et al. 2019) 35 o olS 3 54 55
JS e 3 Ol 1 OS5, 2 YU soss ssl0bs
Chenet ) 540 sdalive Jguams alS L 5 olS S o Jan olS
335 e S5 Ol (6,52 .(al. 2018; Zhong et al. 2019
> st bt 5 (Sdnid (SN Sl
Fo Goss A5 Sl oS ol gn Sk Sl s e OLLS
Cel oS ol O3Sl Jé s S W5 il cas
SLSsS ol s o Jsbe L2 el 5 olaeS] ]
e SOl s g s e 5 b Sl O5ST JIS
ot 5 sy et bl 4 A5l 5 e 98 bl
b ol 5 ST 55 sl b ol by i ands SAS 5
Hasanuzzaman et ) b . [ials olS wi;  alS slad sl
Sl 0,8 5 03 (osd S5 4 ObLS &ul (l. 2018
gl ol J (e 03 3 (S350 5 abecdiom §se
5 g5 olS Ay e D men Gl Jelgs 4 5 03y oy
o e ol 5 S K55 ity (Sl il
Loois Jal s b oagrlse 5o 0lalS (Dastneshan 2019) sl
ol ol Gl S (sos o sl & e
A o ablie ol 5y LA b S sl Sla e éuw;m
oL 5 Parvej _aa=s > .(Dolatabadi et al. 2017)
ol Sb il 28l 4 L oS &S W5 S 0L (2016)
5 Ses Ol S s V.:ML:, 35S Sl LS (gsba ol
sE 0LLS ez 5l Lpw S ey a8 Lsw «ls
BE N N R S R P N ST~ g e
A s e I3 Sk e 53 1) O s (WL ey
Shocmd wd, fals (Sl gopd il 4 bgm olS 2S5
S ol sl 2l 315 Je uleis s 0ol s
Fogd Olge jralS amd 55 5 ey, OAd ates e
dax 355 sl ol (Gul et al. 2014) s,i
a8 L5 K VU chle 5b e &S ol pladi B

das o o3 3l cou 1y elS s 655 s s st s Ol e

doddo
5555 6,0 5l Sl alS Glycine max ods oU L 2o, Lo
El e 3 S Ol sladls 5l e gl sy oS
G G pate dwel sl Blod 1 g 4l ol bagé,
D3 VU e s s anal ol Blodd 51 Ll ol i doS

ls Zald Gle 8 a baadls ple 51 e L )l
STl do)3 YO 5 el S ) o ps T4 Lge 8,
sl sl Bl 95 Lo 3 Vou¥0 L Lsu 55 5 Ol 500
Rl Sl Ol (Moys VASY0) féy, doys bl cul sés,
oS o 3L3 S 3 Il S )y s slaals
Sl 0Ll €3k gl OF sl oS iy, S &S
iS5 ke (Daneshian and Babaei 1996) il ol
Gl o3 5 Slsa Av B 8 ol gadle s 5538 53 Lsw
Dbl A3l o a3 Aoy3 V0 5 ol 0T Aoy AD 35> oS
A S g DS 5l o33 VO e L OllS
dos3 Ve 5 L e el 5 Ol skl 5 s
ool st ) e 5 s Slaplie 5iS sl
S O S Olsea s (Faraji et al. 2016) Ll
Sl Gble 53 (655lS SV pame A5t b o A
Dolatabadi et al. ) Jas o Jals Cdda | Sisaas
53 Olgr (65,5LaS la s Sl s Ok Ve YL (2017
S sl oxd M s bl S Jel sss
FB e slages s b Mg e Sl gl
&5~ -(Pessarakli and Szabolcs 2011) & 55 o Js <ilS
» sl 0o ol s ol S 5 S o ST
ol R ol jole 5eS Cose 5508 o) slas
S5l Ol sis ((Jafarnejadi et al. 2022) 5 e olS
Sl Sl Sistaas 5 S Gble oy s ol
Sl 5 ol ol @ Ols e Gble 5l sla Sy
553 S mamd Sl o 5505 o)Ll (g 0dS1 5 S
Sl Sy pde sty Canss pl 058 0 S e
038 s sl 0 Hed el s el Ll ol
Li, s+ (Ranjbar and Pirasteh-Anosheh 2017) 52 .

O cble s o 13 5 o e g3 0 1y OlalS

YFY 3l /¥ o Loy [ ooz 090 /(999 S5 -



http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

o) 99 &5 g ol sl Sy g Oy (Wi p

O 5 3 S 008 tsuiler 4k

203 Oy IS s (lulid 53 (mSCesB s Bs) B o
Mehrabi et al. ) 555 Las dwily ol 4 0,508 Ll s
S e b s Lol 5o 0blS (2013
Turan et ) LS o ade ol 351y A5 5 (6h 0 slacd ple
5 ol S s 03 Ol ks b 5l Jes ool (8l 2012
Sl ot o 5T L ol ol Glactis Ol (21581 L
« < .(Joseph and Jini 2010) 5,5 » &y Sdsbe
AL Sl o g Lo paly e 5l (S SsSs
Guo et ) ol els S8 (s ad a5 ol pd Sl a5
ole (2017) Ol,Ses 5 Dolatabadi  ias3s 5> .(al. 2012
SSan @S N e e 5ol el LA S
oarla ulal p SO FF Lol o sl a8 s plubs L0 S
SV oS Lng lsme Ole Olmas bls IS
LA s pme Loy o Il Ckw 03 omed Sy
oS ;5 45 Ws S Ol (2017) 01, 5 Jahanbakhsh - coen
S 5l 0L e 53 355850 5 ol gl O3S IS
T 5 Sost W e 3 LageEan Ol Fn Ol Ol
e Sl men 3 I3l LB S IS VL
b by bas s onl s Jleal & &S s ol dals L
boanslie jo oy n il o o0 ol 53 Cuaglie sl
S OTL 5 a0 13 (ke Condse 3 ad S50 SLe L
LoSon s el Sl diles s Bi= el L1y 5 LU
CEM 2 LS S S e Gl oS e Al
v Sl S Sl s s bl sl JsS s
O Senal 5 gp el Loin s Go b Sl Jame Julse
Ao o oskea hash ) Wl e Jsle 5o S
gy Ay A g G G5 a4 s gla il
5 oon b 3l S Lsw sl 5 DPX 0o 52 (GlazalS)
SLoSan gl 0> Gosd S LS S Gl plubs
Soe 55 5 Zdlony Sl eslinal b cdas o &) Pl b okl

.\.&b}-l)u:-ljb

- VPV 300 /Y o Lol [ ooz 0590 /0y g9 <S55

Sy ol b OAS [ Xy, Lazs (Jamil et al. 2014)
Sy SLGL L ks e gla fass 4o Al Cel
ol ol sds Ha bld s el oS s Shaes
Sl Opelm biiasn amle wld dze gl A0S
OlalS Joos (2ol3l sla 2ss 5 (s (25 s (glaair
Pirasteh-) aw) o 03 & 5l G a4 Ol s Goss 4
0358059, L=l 4 a4 L .(Anosheh and Emam 2019
A 5ss ST b oll 5 oleS davly a4 558 Glagges
Soxs oW Jems SR ol s Lo
5b oles 5,50 s (Shahraki et al. 2021) wibl o (5)5 2
a Jomie plol & el ey OLE batasy bt OWLS
oxt il Gl dsaman 5 cmle B0 LI ()5
syai el o, de 4 ST (Ranjbar et al. 2018) ail o
Gz 2V Sl Jeos o5 @ pslis OLLS sl e
Goph S 4 Camd (G380l > o 3 OlalS pl Js ciyls
o Slagsssd 53 LOT Sl sl S50l 5 035 alo
s> (Ranjbar et al. 2019) 5.5 » Zse b
aealS il al> e (go5d 4 s OLLS A, e
4 Jood S (g Sadge Ly el Al ST e
Sad B A 5 sl Bl e Jele s Of s
ol 5 .(Pirasteh-Anosheh and Emam 2019) .ils dal s
Ll Dl (5550 4 by 1 alS sl S S ol
03 Soxt a Jeod sdiS sl 6&6;&.}& o3lys axdlas 1
.(Jahanbakhsh et al. 2017) aib o (555 0 il OLLS
el s p Sl peies s sbss 2B S s 03]
S il o 0T oS gl 5 S5 sm amsy ST 53 S
3 Bl B banan @l e st 4SS
SRS sy 2P dsame 5 LlL e Lls 1, ol
syl Ll 5 Ul WB s el 53 ke p 55
sl 253l g 55 55585 101 s el 54 g (Slacs iy
Sheslial 5 Sledbl GOl s ol b Iy lapnsis

ol C,&L L“uﬁﬁf.’ &.“:qu LS‘J"\L;‘)" Cr:.w g.d.:.la N

I Mass spectrometry


http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

Ql)&njﬁﬁfafuiiglq?«{lw

B 99 G5 g ol W Sy gy Oy (Wi p

Tl 5o ) s e S ankd anld Jby & O g
220 O e b oaids Y e @ ol S Sl ax s
(Hettich _sLeS HAEMATOKRIT 200 Jus) 5 5 5l aids
035 gloe gl 3 LSS L my s ae el
(Mostafaie 2003) A eslersl pldeas iy, 51 Loy,
b el syl Ay a4 s B el Goaes
5 31 eJs dxe 5 35585580 il slates (Bradiford 1979)
Bio =S ,5 3l e 4 o pH= Y-V (6 2 Sl YA (gl s
sles 53 5 IPG phor3 o&aws b Jsl day s .3 o3lizesl Rad
Lo el Ll asiie asly b oslS sle asys Yo
Ao el Jgba el Ve Gl e VO 0L > i
S5 Ao VY el ST U5 s, SDS-PAGE s, « o33
S 03 L aids ¥ Sdeay Tl 5,58 Sl olSius 5 2 S
Colg o ki pll 190 S L sl T Sdey e
A o 5l e 258 g sb oS L S el S,
S oslizal b gl 53 ahl Yor peal o gy 3 S 62K,
5wl Bio-Rad 5,5 cotle GS-800 Jus Sl olKius
5JUT Image Master 6.0 5l53le 5 L WOl s glas s LS
sl b e i 5 089 5 e et a0 lalid ol
Ol (505 Dl (s psbiaay S ey 2l le 5l
M S Olgsay oS0 e dos i Sl s

A el sds JUo
Rl el laesls (LT sl b 5 a3 4l OLL s
Slp 238 s SAS 91 ible 5l eslinal b hile]
o5 O glsles o e e Ao e Sl S
g Jlal o 53 Fosasl 5l 6558 (15 il o

A eslaal Ao s

S g Sl ik oS 2l 0L ad) T 2l
s LSl s S slotsn 4 bas osd S
Ol gt s &S L;LL“Q-:-i-'“Jﬁ, Ly J"""»J)'-‘L:"‘ Sl s
035 5 Jsl 058 Ld (ol 0358 4w 53 Lap by gme

DPX 61, 53 polans| SlS &) soay o5 L5 alaces

g, g olge
a b ol SUS = b LB s )5S oty Gk
SoslieS suSiils SIS 3 VYAAIYA ol s e s 1SS
5580 els Jilesl la, Sl .l |l Lus )yl Gises o821
£32 0556 5 (e et 4 5 7Y ) (650 i3
(o554 ol 0l 5 ($o55 Jomze) DPX) L5 eBl
Ele s osliS Dlides S e Sl Sl B ek o
Sbslas bl 5 6o A5 Jlesl 6l dd g Jus)) b
5 Ad ary, Sl lie 4 OIS a5 ()5 il
ol Gl e 5l sl b Sbt gLl Aoy s Sl g
Olien Kool 30slaS Sslis Sk (6558 oKiilesl Lo
Ao st 4 des lp 3L 5,50 (NaCl S
56 s LT o ais S Sews LOIAS A s
Colda (gysd G dlesl Gl da g e S s S
s (SB (d pms plal ) Ol (51 SL S, S
ool St sl colde 5 Silesl OLL s women S
G gad A0 g o Jm olS A g amis S (5 S el
Sty oy Il b 515 5SS a3 036 e GBS
s lem\ujmjf)\; dezrs mle Sl s 5 el
S Bl s Ve Jlasy o3 g 55 s Sl g

L LS
S L ObSen 5 dls e s Sl eslial b (55 ol sl
05 1V skiecn s (Damerval et al. 1989) A plasil Sl s
oy ekd g mle ol Ly Al U5y (S dsed
Orr sl s A iy RS Vol S
Voo Ol (TCA) dowl L IS 5 Jolme 25 Sl
Wged LBl 035 Al Gldns) g by Lol Lo
55 S o B e aalad axlad Jby & ey (LS
S5 s Wlal Ogtal Al Sy IS g5 Dol S A
SOMES 38 Sl amys =Y 58 s cole s w8
e Jljf&ﬁl.w a3 Y gl 45 C)lﬁ- op Sl bedgad Al
WA Sk mle adds 53 e WO e badds T O
s e m s e based yasa, 5 e gl e
Jrmg b s SO i o s S0l 000 s A 4

YFY 3l /¥ o Loy [ ooz 090 /(999 S5 -



http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

o9 90 &5y ool Wl Sl g Ol (wi

O 5 3 S 008 tsuiler 4k

e
|

Gl 4 &Sl a8 e S e SN S~
3ol ‘_;:)j;'-lj "'\Sd" SaS ol n)}ﬂ.;: (_5bzwiijﬁ.
SLlsnlr 280 Cose LOsylr SWS 4 bty
e el Bl o ol Sad sla S e S ge
B g e e S NP R P P
e Se Jedll Sl ke I SR
b bacnsn (S2,550 003 5L 4 S o8 Jlb |y oo, 5
SAE el S dmse b Los Rl Sl L1
Ol als8l (Wieten et al. 2007) 355 o a5, sdome
ok IS 5 (SEE SRS el s ol SaS 0lis

(Caruso et al. 2009) ..

MWAKI

LS U\ ! ameitngy

.
Sl Ty D3 g6 D5 Tpy
Vopy AS » Q-.-L'
A s £h M2 5% ID DL
AS ALl Ay 1 S ———)

L5 (B) J;ij s (A) DPX (’5)‘ *fj-i Stas3 5,585 200 slad - Jiw
Figure 1- Two-dimensional electrophoresis gels of DPX (A) and
Arian (B) Soybean leaves cultivars

Sbes (Sosd 4 o) ool 5 (Gosd 55 4 Jomte)
O o D8 &S Las el Oy Ol 53 (ol D s
0 S anlllas 3550 0B 1 sline rnly SOl Ll 05 S 53
L oagrlse 5o Lol Comlam b 5 oo e 5 (5558 25
(3590 A 2 S Nag plolsn pae 0s S AL SIS
4 WAS S sl alie LB Gl b s Site O
Cosd PR 4 s Doty &S LAk e Glaints e

() JS8) das e 0l S|
s> QLS ol il Oly pds 5lrs DPX (35 55 a8 PEYIY
s et SOV os Luls Ll LSS o SO F 5l S
Ol s e it (6555 43 4 Jammie o)) DPX 03
03 padeie Ly b Ol glils sV sl ol 51 as Wsls
o g GRIFIL AN sy g8 GRS ik sl
O dsds) wsls olas Oly el 55 e g 5 Ol Rl
i 5l aS WL s (HSP) 5l = Sy s Ylazs| D1AST
NN PRSPV A rl.(;.a 4 G Ol Al sl
Syd g wsbie Jesl oS 4 gl S 5 S s
odd plulid alS e S 5l (ol Cdlyp IS 53 oL S
Ssd o glanSsn Alhie GRIB S e STy dab s s
Ll Sl Bl ol o S e Iy (8 iy oS oS 53 L

Ssd s p dsbe O Jesd 5 25 4 0L (o550

! Heat shock protein

6)}.:«#@&),&&«»“)3ij)( vé))auw:s)ﬁalm&?—\ J),\;—

obed s el p! EENPRIT RS o Ao )3 GO N5 e Ao
) Protein name MW(kD) Percent volume Percent volume salinity
Spot normal stress
D1 Heat shock Protein 7 6.80 73 0.059 0.320
D2 Alanine aminotransferase 4.6 935 0.171 0.337
D3 H* transporting two sector ATPase 7.00 62.5 0.067 0.266
D4 Chitinase 6.2 28.7 0.092 0.256
D5 DEP1 6.16 32 0.186 0.460
D6 Peptide methionine sulfoxide reductase (cPSMR) 5.67 32 0.132 0.917
D7 Lipocalin 52 221 0.107 0.662
D8 S-Adenosyl meethionin synthase 4.84 26.05 0.037 0.206
D9 High affinity phosphate transporter PT1 6.72 62 0.112 0.328
D10 Ferritin 53 29.2 0.110 0.393
D11 Ribulose-1,5 bisphosphate carboxylase/ oxygenase 6.88 47.1 0.490 0.810
large subunit
D12 ATPase alpha subunit 6.24 55.32 0.279 0.599
D13 Glutathione-stransferase 6.9 20.4 0.184 0.453
D14 Ferrodoxin-NADP(H)- Oxidoreductase 6.22 29 0.278 0.108

- VPV 300 /Y o Lol [ ooz 0590 /0y g9 <S55


http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

Ql)&njﬁﬁfafuiiglq?«{lw

B 99 G5 g ol W Sy gy Oy (Wi p

Odd aaals ool (HA 5 H3 H2B H2A) ) gies £
S Syl (Sl s @B 3 1) pege SAE A s
ol @l (Huang et al. 2016) &S . ! Jw a5, 5 Jsbo
Kamal et al. ) cils ciles Oliise o5 mls b Shass
(2010

M58 BL 1Syl g Ay Y| DB i)
Sad il b Gl 3 oS onl Ol Ol AL e
oot 3 L 3wyl ) Sl Bl oo i
ol osde Ol LS 5 S 5 s 5 eds 3L Cldl s IS
Laos 53 (MBtSO) AenS pdl por (i sie bl oy 5]
L sblim 58 5 il o 1S53 pws b Gla i 55 50l
Gob 3l bli= B ) S e Wl pslanS| il s
25 0P O greldenSt Lo g5 oS a5 s 035 b
53 il el Ol DRI e 25 s Ll Jlas
ol ks OIS Ol (S ks L I & mul
<YL Ll (Rouhier et al. 2006; Rinalducci et al. 2011)
53 ks gopd ol wole S Nat e slaosls
s bs oS e 1 pbedsn glaasl s alS slacil,
GLacrSs st 5 03551 Jas 4 Cles WO plowil 1 3l 5 e
355 s a8 uled S 5 oS Dl s ) oY
dlen Jyloes JT slge 35 0 Ay Al 3 s JMetl Esl
S DLS 5 5 ks 5 sl (T ool (g3 sl e
S5 s bty sl wal glaaal b 05 2
A b S sl Cdl s sped whS s pasl
Syl 3l i calply 5 ls e 5 b gl
Wils edge 5 ot S Jesd 03 ) e A LS e
.(Dolatabadi et al. 2017) L.:b

s p Ad gl G cpl 3 S K0 sty
25 Gl gre il addlas cpl 3 (D7 ) sy 7S
S5 038 el A2 sialin (Il 5 Ol
S dtn Jsho ) U815 S S laptisg Sl s s

J—’ﬁg‘“ CJL: LA&JJSL: 9 QLAL:.f culf]@,a&_y 39 Qb\bo;@.ﬂ DL

3 Peptide methionine sulfoxide B1
4 Lipocalin

3 0SS 048 35,58 2 sl nl Ol G cn) 2 esdle
Jiang et al. 2008; ) ol ot sdalice sy & sla 25 Lo
.(Kamal et al. 2010

ol el i S el VT 4 by e Yl D2 oS
Lol Ol (Rl o0 15 e e s 0850
DS 55 Sslie 5 age la i Lajlindl 5l ols 0L
St ctial Gladoud o GBS 5 sz 3 alax 31 Ll
A Sl 4 el 5 0555 5 (S Sl e el s
ol s VL z sk (Liepman et al. 2004) . l> cl=s
axsll Y e Jeds b olS aa, oLk db o w5
(Miyashita et al. 2007) > 35 o Ol 0 4 0l

H*- transporting two sectors .., . Yz~ D3 <
s s Gl by s ol Ol Ol .ol ATPase
ATPase &l gl 4y Glate 55 5 ol (3L Sl 3l (6550
DM s Sl Sy IS el SO sl s 5 en s
2 Sliedss il 5l olivds s sl Mgyl Gl
Donnelly etal. ) LiL e ke b b 5 0555 d ) s>
S S A 6 el 0 sl ol Ol Sl .(2005
.(Bazargani et al. 2011) ¢l o 5 1S r,\;f 05 sslans]
Sl eis gy SlnS 3L e keS8, Yas! DA oS
sl 3l OLE il i Cou gladised 45 cpSs ol
SEaS e osd il e 53 0Tl
ol Shas il Vads 5SS e Tl lazas
oS Ll 53 SIS Gl sy OAE anSE 5 o B
SN0 ogdome 53 S0 o U1 SkaS sl s
Sl Oslls kS P 5 05l

Olye o 3l 0L gl ool DEPL (1575 Yloz| D5 oS0
sl S o S o il L DEPL s, ol
ool gt a Glaze 5 axtls DIy ply JUEH e 3 sl ol
S RAS b (g5 SlapSsn Jols 5 oL e LaATPase
Osmed Miuls oShaS sl>l 5l DEPL .ol EF-TU

N bl 5o Y st 3L O0s aliawls Jstos 45 AL e

I Alanine aminotransferase
2 Chitinase

YFY 3l /¥ o Loy [ ooz 090 /(999 S5 -



http://mg.genetics.ir/article-1-1809-en.html

[ Downloaded from mg.genetics.ir on 2026-01-29 ]

o) 99 &5 g ol sl Sy g Oy (Wi p

O 5 3 S 008 tsuiler 4k

edallin (g Ol (Ssd 45 Lol 5 S Ol Jbe i Lyl 2
SOl gor o5 3 s g Slad 550 e 1 e b s
3358 Bl e 3 Sls g g laakad ples 534S ool
o w3 g3 (655 e ated 3 | el FEBL Fet2 03 S st L
2 pl Coeal (Chasteen and Harrison 1999) .S
Aibn Jsho 53 8l 5L sy chale nils el ey
S Sl e el 3l YO 6 Gl LS
2ol dshe 3 e pl (g5l sen 3 (Slodis )l

S 518 Slid oy 0= 5555 T DI oS0 Yoz
dsbe Glitsn e Glsn ol ks TiUReS)
.(Maldonado 2008) <ol (cp S 5 dewlsual «lydin s S)
Olaa L 3U5mSl S 52 S Slid ey —0-) S4lsm)
Al S o ol a0 S0 pT S S
g5 934 Sl sy IS B s b sl o S
Sl 5 S s 33 53 cadgl Glad> e 3 )b 5 Shes
o oS Al 5 IS Bz s S S a ol
=\ e ri)j Gt cpl 53 (Yildiz 2015) S o oS L5
L olssme Ol I3l o8 5 Ll 8 5 Oland s -0
sl oS

s o) sl e ATPase”™ W a1y 5 Y| D12 oS
Syhign IS (SAS e 53 oS ol o ilie GlaiSs £ 5
s 0e5an ol (oXS s 2l oS 5> .(Hou 2009)
ol K ygam 55 ADP 5l I, ATP 5 ol ATP el
b e el el Sl (g ey slis Jb s 05
L oablie (sl ol Sl a5 LS o A5 kS o i
ATP (55 5 ol S ATP (ool jlhas 4 sas 5 LSy 5 A
dlle 53 350 8 o gs ATP s liSU) 5 S§ Ol sy Sl
53 D12 ol oS s iS5 Jals OllS 055y Al
Bl 0L 1y (ols e 0Ly il sdss 25 OalS

i A3l 51 andl 5 =S 0556 S 5 Y| D13 oS

Sl Ol (gols e Ole Jiull osd i Cow OalS s

3 Ribulose-1,5-bisphosphate carboxylase/ oxygenase large
subunit

* ATPase alpha subunit

3 Glutathione - s transferase
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!'High affinity phosphate transporter (PT1)
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2 Adenine phosphoribosyl transferase 4
3 Adenosine monophosphate
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! Ferrodoxin: NADP(H) oxidoreductase
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Sojled oy el pl BRI Percent volume Percent volume
Spot Protein name MW(kD) Js Sogt B
Normal Salinity stress
Al Heat shock Protein 70 6.80 73 0.150 0.229
A2 Adenine phosphoribosyltransferase 4 5.28 19.58 0.291 0.107
A3 H* transporting two sector ATPase 4.8 34 0.120 0.367
Ad Protein translocase subunit SECAL, chloroplasti 63.5 15.111 0.333 0.118
A5 DEP1 6.16 32 0.148 0.055
A6 Peptide methionine sulfoxide reductase (cPSMR)  5.67 32 0.038 0.180
A7 Vacular protein sorting-associated 35B 6.20 3.59 0.255 0.065
A8 Cathepsin B-like protease 1 6.13 29.88 0.471 0.269
A9 High affinity phosphate transporter PT1 6.72 62 0.137 0.325
A10 Isoform 3 of Protein-L-isoaspartate  O- 6.96 21.66 0.190 0.424
methyltransferase 2
All Transcription factor ILI 6 6.62 29.05 0.068 0.206
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4 Retromer

5> Na Exporter Protein

¢ Cathepsin B-like protease 1
" Programmed cell death
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! Adenine phosphoribosyltransferase
2 Protein translocase subunit SECA1, chloroplasti
3 Phosphoribulokinase
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! Pseudomonase syringae pv.
2 I1soform 3 of Protein-L-isoaspartate O-methyltransferase
3 Protein Isoaspartate Methyl Transferase
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