[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

(i (ag) Adaa
\Y4ao ou.u\,aue\’ bJLAA.‘ﬂsq 5499

CRLE S fslsad sy cliia 9 Auig 85 sy (SdA (AT il daluaa

6_,2.: L@)MJ*L;\:J?' JJJM
U‘ﬂ‘ c.)l;‘l.q,a )_,3 rl:.l‘ nl{.&;l.} cé)‘)\,“&"q)l{bl&u‘

‘)‘J..u" ‘J‘i’-}"; ‘}:I'J:J )_,3 rl:.l‘ nl{.&;l.} cdj)JL;S U:“’“ )l{.}l:u‘

makhalily@yahoo.com

ol

Ed k4

S a5 S Gble o 1y (6505WS SV a5 &S Sl as S35 Jelse op Fege 5 (SO
B s Sl eslinad b Sast asle Jaosws gla s 1 2alS pd e O 2alS Celoseals S5 00 cou
Sl OLLS (S5 ool culply ol 4l e o pidomn b o nilS o glatigs 5 355 S s (sobl b
S35 S sl G G (S g oo e Sl 4 e (6 as gla i S 0l Bl o
il s o DT (sl gme lis L Jlie sk 48 L3L o iliee slanir Losdigmg 5 o ko oSk o350
S350 Slio 3k 5 bl ax S5l LI (6 saml qlais 5 dosl Sl e (s e (b5 NS
Sheslatal 4 5L (S Cuglie sdamn Cdo 3)se 53 Ll cial Hls,s 0 YL Coeal GE OS5 58
Olye & Ll o S sSan bobs (pl o3l Pl ab s o SlapesilSe s sl S50 Glafiss
e 35S Ol eslinal 5)5e A5 4 ekl slantis a5 olelr (SSE Gl e 6l
G035 IS laslS pile slalid Ol «SKolay il p 5 Ser s b Soa) ol 51 ol DMl oS 5
5 Si 5 aallle 4 ol Wlie g s 50 Conal linly 53 e el B T 4 LS mul s et

33130 QLS 53 (558550 5 S5 (S n e o2 O U

S P Slio ((Six 25 s OIS (J S50 el 15l SlalS

VR
ol 0blS s Sae ials Lol e 5l SO 5 ) ke Gl L eylsen OLLS
23 s oS e ol SOl e (W) o lge 3l o et a4 1) ol Sl &S ey
S Gk s sl R Sl s 5 S bl St SN dex Sl SO A anes
o3 Ly cls BB Lol o3 S s gd >)ﬂﬁ Sl ObalS wls 55 Shas s (o3l L5805 el

Yy


mailto:makhalily@yahoo.com
https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QMG Y OJM 9 OJJJMJ&‘M.AA"

o) e 53 O3S IS0 lple Ak e
Joo 0o A il i Ol g 4 05 2501 U]
LSt s I, (8 JSE 4 e 5 LS
I, s (H202)  Ossamansl,  «(Op)
Gt S s (1) 5 e (OH) S5 den
Shdo 555 o Sl (Kas (ROS) 03551 Jlad
Sl OF s 3 4S) bad O AS| & goman
LS (Sudl e Sl el 5 o3 S i slis
BAE 2enS| 5 Loty Ole b i (55300 O
Lo 31 0ad Jlad o2 ((SH) Jostd oo slaes S
e Sl 3, e sl Loy ods Ko
o e 5 $lox S, SLS 5 ple 5 Lo S
s 53 5 DNA e T slad S o sl
Gl OLLS (M) 53,5 DNA slaacs, 55 Jostl
OR5 b e ek bl ilas) IS L Akl
L 6 Y e L sl e gLl (Sl
b s ey 5l T GadIsl, Ll e oS
36 goms3 domS1 g Jold 26 e ) S
Slaesl, b, Sul (CAT)  3YBls (SOD)
N Sl (GR) LS55, 0556 48 5 (APX)
L 555008 o5 35S 55 byl Jold a5l
5 bdssil add 50 e 5 &6 e LS 5
2 #ls glad S 95 (V) il e (a3
ol €l bl ol 4 (S5 5l
Sla s 5 bk 53 (ROS) 15,5815 (slad seS]
S Lphe My e s 25
o bl 5 ol Glasl LUl o aboawls
wdise S gadsSss Lol Sty
O 4 g 4 Slas gozme 4 pl sy e sl
s a0 53 58 s Jes Gl oUs Sl S5

Yy

a ar i b onl s (Y0) Ll 513 Ol s paS Lyl
ool el I SIS sy
i aS ol sdd bl g dalt sy
38ee oS JS LpSU n e Olsew
oS A, slaanl s alS o LB (oY e
o PR INI SN (S A BNCO R T
5 s s Joe ((Sea T (5058 5
Sk sl s e O mal S
My Jed Sl SSUS sbpel obls Ses
% 5 Syl oS (gl (Osmolyte) oY sond
o 45 (N dns e 0L 1y baotis, Ol o
e L A5 s s SalS (S5 5 LS5l
o oy K25 4 el (5 das
sl s s ply Lol (S e s
@ L 00 5l 5l (S n meb sl
Ol s ode a5 sl esls Ol Clides
R S R R 35 ISIR R P PSR
350 oo Jalge Sl slenS Sleds 350 0
e Sl > 48 Az A Sl g 5l es
DBl promen 55500 bl il Ll 55
4 iz s A5 ol i oSl sl
T 3 st SOl b bl s SllE
Sl 258 25 Ll 13 55 (8) Sl sk il
Chle O il 5 Lpd o i oS 55 baaiss,
o Js a5 b e S L5 il s CO2
3 oodkd e g (SHOU gl STy Cunss
Jole &S it sl Sl 5l ol Y g
e 3 335 ged O yae «Zoel NADPH 5 ATP
NADPH S50 003 4| ot Ws & a2


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

Mo SN s SR AT 0 Aadlaa (o 9B g LAY

b)J..:A O grnee u,l’MJ 4 elad c.»:\.: L;Lau,:.is)ﬂ
(07)

olS (59, OF b 5 Ko i

Sl 5 5, Shee s sk 4 Lls s SO
SUPmr 5 SN Slio s L OLLS
Coogar il 3 Shes (ENEY)) 510K 506
3ol sl G0 cod &S ol (Glodomy
ssdr Bls S35 S S nsd sanl b
sl 5 oS (S okrle (Jase Ll
S0 e 1 el 0Ll s S (ol Ll
b L s See Sis 55 PV das
4 o (SINK) Oe 5 (SOUMCE) mie Cins
das o 13 50 Cou A & Obey 5 ool
ol e3ls L 0L 5 ps50 L;%.uf Sy -OAY)
ole s 5 Slas cambin sl walow Job oS
-t R o] R Y el 5 Sy K
03 4l sl Gt G s (YV00) Wb e Al
Gls s Shes (555 3b5 puitoms o Jl S alis
LoVl s oo Stes pgamme 3 5 o3lS
S &S 6,508 andlas s (M) cuils ls 5 Slas
s 23S plnl oiley e 8 S
059 5 a5 &l sluws B aleew sl
5 S () Wl S8 cude by 5 Sas s 4l
S Al s U puS s G o
M g aki Iob Lol e s Cute  (Saan

AV FA) 55l aleew o als

Y¥

035 W sl b Glafiom olos 5o SLis
D, o IS5 LT S o e Oler 4 LUK,
Gl S,Is5l Sl pomen (V) ol 5L
sdd DUl LS (gt oS (555 e
S S e Sl Ol s ol
Sloss el 5l (g5t s (s (555 AU Bl
SNk o S Sole 4 (V) il Jls, g
4 S cnl g bl RS S ol KA
o aseia (1) Sl araly K55 slas s
Jate G Ol SO S Lod &S Sl
S B b 510 Wl e el Sy 4 ok p
A el pll O s B o
Lo Lol (P n o Lk g5 bl oty 2
Spie Sl 5 K edis Jamle 035 53
g8 0 e Ll e s Jeste pBl G 5
U5 e 2Bl ) el (£V) ks OL
S Lo ey J S e cdls glhls (S
P Sl S Ol U Ea el
S o3l Bl pl e 53 5 55 o0 el
3ol S LS spe G lld s S
Laly ol s LAY das o 1) e e
Slp s B B JdeS 5w
QS g dxde e D) SIS (el
s 2l pss Js Dbl b LU
V) wle sled @ @38 Sapd Gy
Sl SSE ¢l il Sl K555
St op Slr el Ghas s S
G e S 5 L 4 el 0 bt s
ol o 3 S Sobe 0 (W) LT e ol
oS San QLS L e I 8 e


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QMG Y OJM 9 OJJJMJ&‘M.AA"

53 el S LS il O el o5 Llazsls
Ol S w wles NLE.» R
5 obsS el ety =l 4 er g L) L
S O el o8 5505 0ledl 0155 e ((YA) O 52l
Olppe LS 0 8l Vgama S 25 Lyl 3 Cou
5o Sl Sleba 53 ey a4 S O Jewily 2
4 S ol sk polie oSS o
oS BB el S el oSS
ila oo S5 50 gl o 5 geeS
pkiS 3 Shas 5 sad 5 b, b 0T Byl 5 s,
b S 15 eslil 5y (V) OLen 5 S Lau s
Sl ety (01) OLGas 5 S i o
Gl oS bl slp Sl LB el S S
b eSS L5 Al O spaS 15 4 OlaLS
L Cdo opl 48 Lo ged Hlehl ot G 5l Lol
S e L3S s Vpene SIS AT e
Jeily 53 (guls me sl (00) O Ko
I R S oS Sa S o S 2
Sl Semia ol S (gya s S oIS
Bl boalis 53 VL ks S ol ey

el 55 Wil e godate Soin b e Sy
ol S oS)le Ki Ll cod A
Wil on Sl 35008 4 5L el S 5 sa
Sl w5 e ke 55 2l Ol HIHI L S
Sl lafoily 3 abge gladu] 3 5 )5 Lais
Cote Syemd Jowily 3l CBli= (M) 535 ol
G5 sl sl J SLSS e L S,
sle Aol o5 il S 5 s n Gl

(Oc\) J“J;f‘ Sy cJ‘}JL;d e.,\.:.AL: )K)Lw oJu),JrJ}

Yo

3 SNIPB e Slis sy (SO A5 0 anllas
OLLS )3 K55

STy 550 55w S el gl s 2 5l (Sob
oS ol lapliil 5, (i 25 4 OblS
opow 3l S8 ABT (= ol b Lleds S aze
o 5 S o5 dsb s el gt Jos
Cogby a8 Sl (88) day ol &0 el L O
Gl e sy L (B s 4l S
colie Cugby ghls &S S 5l 6 s slacas
534S Sl ol 55158 .(0Y) Wb o 5 xS ol
Lo S i o Jolse el oS15 Ol
Loadsy Gos 5 dob 5 b Jse oiusy Sble
00) Wl o Ll OF @ s Cllls 2alS
axlpe Sz LS gl 5o OlalS glaais,
@ 5ol o8 25 bl 5 516 ke 36 (X5 e
o KT Glacsls s &l ol &=k ol
Glapts O35 5 o3l B 51 ey glawsS
Jdsn 53 O mis Sb 3 38 Ges lety,
Wis, s byl beyg O Juml Sl
v Sl Bl 5 gl e Culks
o L0V cl s a8 Sas Ll s
GlazalS > s A RS L (s.,\.;f (‘G)‘
Lol Gos s o= Jsb 8 cl ol 2l
Bl s Ll GRS S A B8 s
23 Sl g S ke Dho past Sl 5 fass
N il o la g 5 i aul

Y ;.j GU bies OLLS s 58558 LgLAJ;J)_é
Sl B o adites b b 4 5 03 oS
SLbl ol Kaass (YY) Wls 13 1 5 Sl s


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

Mo SN s SR AT 0 Aadlaa (o 9B g LAY

DKl Sl olS s s s sa> (0A) OLes
39S 5 L0k S 5l Sl sl el
spam b Ol Ol Sl Jialsdl 5 dxasls O
3 e S OSSOl s 2
Lilpd 03 Lo don Ol SR (EY) Obea
DB lal sy50 K05 QLS & 5 p S s 500
Sar 5 digll Sllles 51 Jools b Lol
&opslie Bl Ols oS ol OF 5l S (V1)
03 daaizgy ondls &S5k s paoss 5 eSS
0SB b 4 S ol ol b iy
RCI I P RPN B YL ols LBl
2 Ll sl Ol 4 (S cnl 4S5k
S ae S 53 (Sist Jeste ol sl
sl

Chio K o RWC) S, i O (gl
SRS e Ol a bl o Sl S5
sl 531 0Y) el ol slely u&““" qu” sl
das e SialS 1, S RWC (i ol 5 690
ol ool 4 p5)53 S 55 Jete ()
L3 Lyt p W S s ol e
g i aS wslys 58 (FY) osled 5 J.(VE)
<=G)l Slaamals 5 1 o uT Sl gies cg.)T
Sl 5 e s e eSOy el
SalS Cel O 35S 25 a8 Wsls ol 55 (TF)
Lol 238 o Loy ol i 53 RWC Sl s
5l IRWE (o (ool sme 5 giive (Stan
s S edalie oy bl

Sy dete parls S S, L8y lS Ol

oS oses ol 5 (it Jouily 51 o0

\R4

v Ol 5 Kt B 4 el s
e Sldie il Sk WEl S i
Li- 4 e Mg Jibe s edizd e
PG P % P VS . SO PN SO S PR O S
wrv i g b dle A, dadijs, OAS wes
omb sl esly 53 S Gaee gl s laay,

(Y4) 55
05 Gl b oSl ol sdaline ilesl s
T T N L T AR SR L PPt 2
3035 o355 5 VL el (iS5 O 558
by Yazml 5 o3 S Ol S5l sl
2 00 Ll KL grie S | s
3 S 08) 0L 5 aigdl Sldlas 1 Lol
S s paS (Sis wpglie (51 Ol oS of
S Ol ol b il s daaizs, il oK
Gl i VL Ol L Bl s (S sk
als Olse 4 (Shs nl oo il e Lol
S s S w pslie pBl plulis gl Lal,ls
PSS SO RO - U PRCI Py
Lo Sl 1L sl clbasl gla asls
Ol sbaasl 55 (o5 5 (S o i @
m.E;: S Wlesls VLA Sldlas 555 0 e
(00) cousl K5 JpS L oS Citr S (S o
© 3L 2 opl 2 kS e Ul 2SI oS

2l (g i andls

b raml Joily ol 03 &8 SLS 5 51 S
3ok 53 Gdan e el sy s B
s Seint S L S gbs S
5 ASesds () cul a5 5 1S


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QMG Y OJM 9 OJJJMJ&‘M.AA"

s ol (S (TN s e e A1 L
53 W sl 5145 555 0 Wit 5l Slodaey 05,5
rl S o cBlis O 5 U sl s
adspls bl bass s
(embryogenesis
Intercepter ) (L ~ble) odiS los lajlss

5 Gledes i ax S1azua (proteinase

Late) LEAs

oklssl abundants

53 G esp «Sllas 1ol s
ooy b eslaal L Six i coes OblS
MALDI-) o omwcid 5 gamss 55585 )
Sy5m ko gl alsl 3 &S ol ol alol (TOF
Loy opl s ssdie L Wiasy ol
Ldydar 585 90 (V) ObSes 5 (bl
Jrad Jsb 5 Ol 5 5aS Bl S0l 55 i
Lol !y £ S e 5 A1 1S S
asbaspaly (S glagntsy e 23S el
(snrs> 5555 280) 2DE Law s O 55aS 25
G5 Lo LS SSE 5 s S5 s e 2
SIVO e 5 2alS 5y, £0 Hlade (Ol 3 5eaS
Oy oo lar s o ol Ol 31.3L 2ol sl 255
3,5 o)Ll Wl 65 4 samee st din
o3be i Slex Lllie 53 S lay zalS of Jlds &S
53 eoplple .3l asl53l Rubisco S, a1y 5
S o)l S S35 Mg (Ses s b
(EA) Oea 5 (63,55 sms o ol Hlsy 55 5
55 gl Filws 5 <3 oY s 05555 Ry
Sope G 55 SN L Ol 3peS 5 Ll
VA Olje oS sls 0L Ol mls .23 8 513 aslllas

Sl pns 51 el edalin S8 AR S

Yv

gl 3 g p kS S s Of Jls s 2alS .o
eslis Byl S (o il sl al S
Slesls 0l Sast 5 b 3 55 S
e (Stmen 4 (£Y) OLKan 5 515 (5 (0V)
S ol arla 5wl 5 Slas b L35 IS Ol
olil Six i Cod pdS glcssl
o5 e ol 0a5l (Jub s IS ili 5l Lles S
Aas e L I gt s b L) s
b bl o alsy Sl eslanad b of sl s (7o)
o FUIFM cos 5,8 o 13 eslinud 5558 oS
Ll 5 Gl Ol BB S Latls S Olpe

(0\) Sl ol oalisl )\bd.:;:

,&“‘,ﬁjﬂou&nj 5“"*0”‘.‘:‘:

&5@@%&&»&);)@@6&&)%
oot pll a5 Glinly 5o 5l pll (S
Shabes sk 4 OIS Lol S 5w S
sl (Sl sen Lie ) Cllasl Lyl
cohe v LB s, UL s pae obs
L (80) S0 n Ll s 1y 50 gm 5 S35 50
23 RS0 G5 2o o ol El syl
sbls s S 8 4 mal b
S5 3l esliad b (3) el ey s
Dl 35S ez Sl i Gla i A Ol
S Obbl Ll ol 5 YU slales 5 (558
asis Ol Calay cpl L) ssed ey
ealp e o Ll s 1) L Gla0S
oA Gl s 255 05555 4 LS
Lopstisn bl Lo 5 o 5 ol OJ Jos

3l S 0,8 Sen s e IS Dbl


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

Mo SN s SR AT 0 Aadlaa (o 9B g LAY

@L:J Losls rL?u.‘ sl S u‘fT L_gj-c.aT Ky 5 hass
Yo Ol ol s Ve oslaas &S sl ol
Glies S L oS Wijls (gols s Ol 2alS s
(s sl b js aS s asiie e Syl
Sl 5 b skl (e e (551 s
556 a8 dadls bl Lol rmen Wl 18 ey
sl Cas o, S oactin depolymerizing

2 geeS RS S g S e s S 2
5 odS0le e baw 5 S 55 5l dm L5k s O
5o Y5l b Ay ais 4w )l Je JR62266
e cpl by S 13 Ol S i o
&JMQM&)J})J@))J&f\JTL}?yQ
O Joily &8 I 53 oy KLU -Y/E L 5
Sl i o JKLLKS 2) dals oblS s S,
e w5 LSS BB s 4 Ve
PRCECTEN ST PN TR R P g
25 patie i S Gl i el
dals b oaslis 55 55 al i cou ST EY Il
Lol onl Olpe ks S j5k s sdalis
°L:§fn;f&:aﬁjua))b>bjaj>wjﬁ Ok;.k_.ﬂ‘js
S S Jed b ki e et
4 odmdgaly Glacetiyn Dlds b 5 55d 0 il
o5 S0 s oske (YE) 0L 5 (S

Er Se oot Ob R g SO

L lata 55 slaasals Lol .Lsls rl?r_.r\ u‘"‘"l"j

YA

(eSS VA Ol 51l Sl et (g)ls e
o Gl s iy g ke Fals s &SYY
OS5 YA Cosline slasl, sl Ol Hlde 258
>\M.MaMu¢wL}jr)w%~§j§jpﬁ}g
OLa Oly Laalssl ul w0 JIVY Olgs 4 05 0 V)
A edalie QA bl s ks 5y 0 Ay Lisls

@‘cﬂgjsyuéuwzjﬂéwﬁ%ﬁuﬁ

5 L0l o p b Olg e &S Wsde bl i3
Sl OB & Lgdisy o) oy JUs
B psp FGE 5 5 4 Jes anile

Er dls CuiS s o speS 15 3 L5
..,Usbfled\ fﬂf}lyjjj)%bud}fﬁ
Sn> 55585 7S Ja 5 il e s T Glac s
MALDI-TOF L of jor wle S T (g5l K5 5
Sl iy U Cow disel 5 Al
;}"ﬂﬁf A.w)‘.,\j.d A edalioe )‘;—Q J;lé &“::Sﬁﬁ
R ER W o3ls u.a.:?v...\.ﬁ < olane 6uﬁ}ﬁ
Loboe gbagdisy eld glbld bt
RSELPY LAC)‘)J:A}’JS V...:J‘)JL:A 9 SR GICH
€l CdS nd 53 Sl Jele 555l b S
oy (1) seilesS 5 o Lisd o & gmime i
el:.f UJ-( j}" k_BM.O 6&&_5].3 g)k?’ A:J\J..:ajj
Slazia 53 glaasalS Lol Lsls rl;g.\ &guj
éﬁ}&ﬁ@;ﬁjwu’ul}pam«{\)éﬁ

025 lg s w5 Lol 13


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QMG Y OJM 9 OJJJMJ&‘M.AA"

2B0O3 S L3S S5Ol iamen g o6l L
Ll Liphpo bl Sty buy S
05 JUl glaali s b KL Gy b 5l Sl
2l i 4 e 5 a8 s Ses 35 S
ngii.s ui.il.pﬂ 53 LS 3 eslinad 34 )
(V) OLer 5 g )8 Lo 5 4 25590 p S (55,
R s S Ol 4 (KU ATl el
dals OlS Loy sl o3s, cis glaazalS
30558 bug p s s S 4wl
SDS- ps5 day 5 IPG 50 4 Il iy )3 Sdno
b 5 wlesS ol heg el K, PAGE
s s s AT S sls 0L e
3OS e ol Ol Ol a1 S
Ad patie bt onl ey S L s s dals
2 s Coga by ol el g S
Je glags S Gl s s A ALY
Sldel gy 53 s 007 (ROS) {5
SlaaslSe L3 T8 (S a3 LYl
Y NA TV IS RS- I EPRV/ WL B

S o

Sl 5o preke it Jpax lp §semes 5o
o Loyt 5 JSpe Slles (SNl
el oy a3 OlS sm s S
(S s S P Dlie adlls s
s o wlebd 4 Wl e s, Oldles JLS s
OIS 3 5 debmils 0L Cliv i 2 Ss

u\.jl.w um B} & L;{:J){L:a 6\.:%]_..\...»

Y4

S ey 31 B 5 s 3 S i e
e85 4 e 30 il (S0 sad S
sl Ky st o85S g |
b5 s PDQuest L (gobol wpms owlesS
55 45 3l 0L bl sls elwil o o b
S g5 4 s s V0 oA i S
Lol i &5 ds o olis Sty Sist 55 o
() Oer 5 ok gl s Ol sl
oo 5ot Jlesl (St 25 50 )0 2
L bl osle S Lk g (S, b g8l
30N L psEs s aas bug 5 Lol plxl
Lapsl oy A SS s oS0 Ty (G
o Sl 25 aald oy K V0¥ S
Gib sl sSsn SI VA Lol VRS PR 1N
benSsn onl Add luls MALDI TOF/TOF
(b S Sad gl glo s Glagts g @
Sl 5 (oblE) S Joo Lol odislasl
LEA Glainsn 5 3Uisdas dadll ( glsjem
CkS 5 SEF 5w Jed po &S Al Gl
b i gl 56 Ll i f*ﬁ &y gl dss
G0 LS 5 b cgupd (i Jold 2o 8
son (V) UL 5 JUlS L S 055 5l
God b p 8 e 00 5l ARG IS s 5 el
G el K sy S Gl eaS
b s s MALDITOF iy, 5 wless
w5 L84S sl OLAS g cpl LAs esland
4 elasmaly la Sy, slas Sl Bl e
g e I N e e L


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

Mo SN s SR AT 0 Aadlaa (o 9B g LAY

References ooliwl 350 b
ool SES RS o S g8 SAUTAYAL LG odSOle e o) P o Soke gl -
A 4o AYAS olo 315 0 Y=Y Ol S (Ol (655055 5m o iulan
ol R b AYAY e e (o w0 (oo op 315 deem i Glias o e JLS Yo 5 lis Y
il 5 Slides Olsle Ol 5 Il a5 ol Dl ae 535 s o ol p kS WS 5 5 Shes
MV amin (5,5 sl Dsl5s (huslis

3- Ali GM, Komatsu S. 2006. Proteomic analysis of rice leaf sheath during drought stress. Journal of
Proteome Research 5:396-403.

4- Allen JF. 2003. Cyclic, pseudocyclic and noncyclic photophosphorylation: new links in the chain.
Trends Plant Science 8:15-19.

5- Aranjuelo I, Molero G, Erice G, Christophe Avice J, Nogues S. 2011. Plant physiology and
proteomics reveals the leaf response to drought in alfalfa (Medicago sativa L.). Journal of
Experimental Botany 62(1):111-123.

6- Blokhin O, Virolainen E, Fagerstedt K. 2003. Antioxidant oxidative damage and oxygen deprivation
stress. Annual Review of Botany 91:179-194.

7- Blum A. 1996. Crop responses to drought and the interpretation of adaptation. Journal of Plant Growth
Regulation 20:135-148.

8- Bohnert HJ, Jensen RG. 1996. Strategies for engineering water stress tolerance in plants. Trends in
Biotechnology 14:89-97.

9- Bray EA. 2002. Classification of genes differentially expressed during water-deficit stress in
Arabidopsis thaliana: An analysis using microarray and differential expression data. Annals of
Botany 89:803-811.

10- Caruso G, Cavaliere C, Foglia P, Gubbiotti R, Samperi R, Lagana A. 2009. Analysis of drought
responsive proteins in wheat (Triticum durum) by 2D-PAGE and MALDI-TOF mass spectrometry.
Plant Science 177:570-576.

11- Clark JM, McCaig IN. 1993. Breeding for efficient root system. In: Hayward, M.D., Bosemark,
N.O. and Romago, L. (eds). Plant Breeding Principles and Prospects. Chapman and Hall, London,
256-280.

12- Delanney AJ, Verma DPS. 1993. Proline biosynthesis osmoregulation in plants. The Plant Journal
4:215-223.

13- Dofing M, Knight CC. 1992. Alternative model for path analysis of small grain yield. Crop Science
32:487-489.

14- El-Hafid R, Smith DH, Karrou M, Samir K. 1998. Physiological responses of spring durum wheat
cultivars to early-season drought in a Mediterranean environment. Annals of Botany 81:363-370.

15- Entz MH, Gross KG, Fowler DB. 1992. Root growth and soil water extraction by winter and spring
wheat. Canadian Journal of Plant Science 72:1109-1120.

16- Fernandez CJ, Mc cree KJ. 1991. Visualizing differences in plant water dynamics with a simulation
model. Crop Science 31:399-404.

17- Flexas J, Medrano H. 2002. Drought-inhibition of photosynthesis in C3 plants: stomatal and non-
stomatal limitations revisited. Annals of Botany 89(2):183-189.

Y.


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QL'.'M:M Y OJM 9 OJ‘gdulugjw‘M.AA"

18- Gregoire T, Menteiro A. 1998. Effects of environmental factors on progress to crop maturity in
selected Brassica crops. Acta Horticulturae 459:69-70.

19- Gupta NK, Gupta S, Kumar A. 2001. Effect of water stress on physiological attributes and their
relationship with growth and yield of wheat cultivars at different stages. Journal of Agronomy and
Crop Science 186:55-58.

20- Hajheidari M, Abdollahian-Noghabi M, Askari H, Heidari M, Sadeghian SY, Ober ES, Hosseini
Salekdeh GH. 2005. Proteome analysis of sugar beet leaves under drought stress. Proteomics 5:950-
960.

21- Heyne EG. 1987. Wheat and Wheat Improvement. 2nd edition. American Society of Agronomy,
Madison, Wisconsin, USA.

22- Hosseini Salekdeh G, Siopongco J, Wade LJ, Ghareyazie B, Bennett J. 2002. Proteomic analysis
of rice leaves during drought stress and recovery. Proteomics 2:1131-1145.

23- Kamal AHM, Kim K-H, Shin K-H, Choi J-S, Baik B-K, Tsujimoto H, Heo HY, Park C-S, Woo
S-H. 2010. Abiotic stress responsive proteins of wheat grain determined using proteomics technique.
Australian Journal of Crop Science 4:196-208.

24- Ke Y, Han G, He H, Li J. 2009. Differential regulation of proteins and phosphoproteins in rice under
drought stress. Biochemical and Biophysical Research Communications 379:133-138

25- Kirigwi FM, Van Ginkel M, Trethowan RG, Sears RG, Rajaram S, Paulsen M. 2004. Evaluation
of selection strategies for wheat adaptation across water regimes. Euphytica 135:361-371.

26- Komatsu S, Tanaka N. 2004. Rice proteome analysis: A step toward functional analysis of the rice
genome. Proteomics 4:938-949.

27- Kramer PJ. 1969. Plant and soil water relationships. Modem synthesis. Mc Graw-Hill Book co, New
York.

28- Kumar A, Elston J. 1992. Genotypic difference in leaf water relations between Brassica juncea and
B. napus. Annals of Botany 70:3-9.

29- Kumar A, Singh DP. 1998. Use of physiological indices as a screening technique for drought
tolerance in oilseed Brassica species, Annals of Botany 81:413-420.

30- Kumar A, Singh P, Singh DP, Singh H, Sharma HC. 1984. Difference in osmoregulation in
Brassica species. Annals of Botany 54:537-541.

31- Leilah AA, Al-Khateeb SA. 2005. Statistical analysis of wheat yield under drought conditions.
Journal of Arid Environments 61:483-496.

32- Li L, Staden V. 1998. Effects of plant growth regulators on drought resistance of two maize
cultivars. South Africa Journal of Botany 64:116-120.

33- Luzcano-Ferrat I, Lovatt CJ. 1999. Relationship between relative water content, nitrogen pools and
growth of Phaseolus vulgaris L. and P. acutifolius during water deficit. Crop Science 39:467-475.

34- Maleki A, Babaei F, Cheharsooghi H, Amin J, Asadi Dizaji A. 2008. The study of seed yield
stability and drought tolerance indices bread wheat genotypes under irrigated and non- irrigated
conditions. Research Journal of Biological Sciences 3:841-844.

35- Maxwell K, Jonson GN. 2000. Chlorophyll fluorescence a practical guide. Journal of Experimental
Botany 5:659-668.

36- Mohanty N. 2003. Photosynthetic characteristics and enzymatic antioxidant capacity of flag leaf and
the grain yield in two cultivars of (Triticum aestivum L.) exposed to warmer growth conditions.
Journal of Plant Physiology 160:71-74.

Y


https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

Mo SN s SR AT 0 Aadlaa (o 9B g LAY

37- Monneveux P, Belhassen E. 1996. The diversity of drought adaptation in the wide. Plant Growth
Regulation 20:85-92.

38- Munir M, Chowdhry MA, Malik TA. 2007. Correlation studies among yield and its components in
bread wheat under drought conditions. International Journal of Agriculture and Biology 2:287-290.

39- Mushtag R, Katiyar S, Bennett J. 2008. Proteomic analysis of drought stress-responsive proteins in
rice endosperm affecting grain quality. Journal of Crop Science and Biotechnology 11:227-232.

40- Niknam SR, Turner OW. 1999. Physiolodical aspects of draught tolerance in Brassica napus and B.
juncea. Proceeding of the 10th International crop seed congress, 1999. Canbera, Austuralian.

41- Passioura JB. 1996. Drought and drought tolerance. Plant Growth Regulation 20:79-83.

42- Pirevatlou AS, Aliyev RT, Hajieva Sl, Javadova Sl, Akparov Z. 2008. Structural changes of the
photosynthetic apparatus, morphological and cultivation responses in different wheat genotypes
under drought stress condition. Genetic Resources Institute, Baku, Republic of Azerbaijan.

43- Poustini K, Siosemardeh A, Ranjbar M. 2007. Proline accumulation as a response to salt stress in
30 wheat (Triticum aestivum L.) cultivars differing in salt tolerance. Genetic Resources and Crop
Evolution 54:925-934.

44- Rajram S. 2001. Prospects and promise of wheat breeding in the 21st century. Euphytica 119:3-15.

45- Rampino P, Pataleo S, Gerardi C, Mita G, Perrotta C. 2006. Drought stress response in wheat:
physiological and molecular analysis of resistant and sensitive genotypes. Plant Cell and
Environment 29:2143-2152.

46- Reynolds MP, Balota M, Delgado MIB, Amani I, Fischer RA. 1994. Physiological and
morphological traits associated with spring wheat yield under hot, dry irrigated conditions.
Australian Journal of Plant Physiology 21:717-730.

47- Riccardi F, Gazeau P, Jacquemot M-P, Vincent D, Zivy M. 2004. Deciphering genetic variation of
proteome responses to water deficit in maize leaves. Plant Physiology and Biochemistry 42:1003-
1011.

48- Riccardi F, Gazeau P, Vienne D, Zivy M. 1998. Protein changes in response to progressive water
deficit in maize. Plant Physiology 117:1253-1263.

49- Sairam RK, Saxena DC. 2000. Oxidative stress and antioxidant in wheat genotypes: possible
mechanism of water stress tolerance Journal of Agronomy and Crop Science 184:55-61.

50- Saleem M. 2003. Response of durum and bread wheat genotypes to drought stress: Biomass and yield
components. Asian Journal of Plant Science 2:290-293.

51- Schreiber U, Bilper W, Neubauer C. 1995. Chlorophyll fluorescence as a non-intrusive indicator
for rapid assessment of in vivo photosynthesis. In: Schulze ED, Caldwell M. (Eds.). Ecophysiology
of Photosynthesis. Springer, Berlin Heidelberg, New York, 49-70.

52- Sharma RB, Ghildyal BP. 1977. Soil water-root relations in wheat. Water extraction rate of wheat
roots that develop under dry and moist conditions. Agronomy Journal 69:231-233.

53- Siddique MRB, Hamid A, Islam MS. 1999. Drought stress effects on photosynthetic rate and leaf
gas exchange of wheat. Botanical Bulletin-Academia Sinica 40:141-145.

54- Siddique MRB, Hamid A, Islam MS. 2000. Drought stress effects on water relations of wheat.
Botanical Bulletin of Academia Sinica 4:35-39.

55- Singh M, Srivastava JP, Kumar A. 1990. Effects of water on water potential components in wheat
genotypes. Indian Journal of Plant Physiology 33:312-317.

56- Tamura T, Hara K, Yamaguchi Y, Koizumi N, Sano H. 2003. Osmotic stress tolerance of

Yy


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rampino%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pataleo%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gerardi%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mita%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perrotta%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17081248
http://www.ncbi.nlm.nih.gov/pubmed/17081248
https://dor.isc.ac/dor/20.1001.1.27170632.1395.9.2.3.7
https://journalofbiosafety.ir/article-1-135-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-08-23 ]

[ DOR: 20.1001.1.27170632.1395.9.2.3.7 ]

"yYad QL'.'M:M Y OJM 9 OJ‘gdulugjw‘M.AA"

transgenic tobacco expressing a gene encoding a membrane-located receptor-like protein from
tobacco plants. Plant Physiology 131:454-462.

57- Tas S, Tas B. 2007. Some physiological responses of drought stress in wheat genotypes with
different ploidity in Turkiye. World Journal of Agricultural Sciences 3:178-183.

58- Vendruscolo ACG, Schuster I, Pleggi M, Scapim CA, Molinari HBC, Marar CJ, Vieria GC.
2007. Stress-induced synthesis of proline confers tolerance to water deficit in transgenic wheat.
Journal of Plant Physiology 164:1367-1376.

59- Verslues PE, Kim YS, Zhu JK. 2007. Alterrd ABA, Proline and hydrogen peroxide in an
Arabidopsis glutamate: glyoxylate aminotrasferase mutant. Plant Molecular Biology 64:205-217.

60- Wang W, Inocur B, Altman A. 2003. Plant responses to drought, salinity and extreme temperature:
towards genetic engineering for stress tolerance. Planta 218:1-14.

61- Wang W, Vinocur B, Soseyov O, Altman A. 2004. Role of plant heat-shock proteins and molecular
chaperones in the abiotic stress response. Trends in Plant Science 9:244-52.

62- Yordanov I, Velikova V, Tsonev T. 2000. Plant responses to drought, acclimation and stress
tolerance. Photosynthetica 38:171-186.

63- Zang X, Komatsu S. 2007. A proteomics approach for identifying osmotic-stress-related proteins in
rice. Phytochemistry 68:426-437.

Study of the effect of drought stress on protein patterns and morpho-physiological
traits in plants

Marouf Khalily*, Mohammad Reza naghavi

Assistant Professor of Agriculture, Payam Noor University, Mahabad, Iran
Assistant Professor of Agriculture, Payame Noor University of Tabriz, Tabriz, Iran

makhalily@yahoo.com
Abstract

Drought is one of the most important environmental stresses that agricultural production in arid and semi-
arid areas affected and reduce it. Reduce the effects of environmental stresses such as drought stress using
methods such as irrigation, fertilizer and appropriate methods of implantation, are limited. Therefore,
genetically modified plants to minimize the effect of environmental stresses come to important effort.
Drought tolerance is not a trait genetically simple, but is complex quantitative trait with different aspects,
for example is related with the relative water content, chlorophyll fluorescence, proline, the accumulation
of abscisic acid and osmotic adjustment. Although selected through morphological and physiological
traits of great importance, but the drought tolerance is a complex trait that requires to using of molecular
methods to study the relevant mechanisms. In this regard proteomics can be a powerful tool for
segregation, separation and detection of responsive proteins stress. Furthermore, by combining
information obtained from this method genomics and bioinformatics, allowing the identification of the
molecular mechanisms and genes involved in plant responses to stresses makes it. For importance of this
issue, this paper is to study drought stress and its effect on the protein level, physiological and
morphological in plants.
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