WAS 50l Y o)l s Jlo /sy alS ool acliingsy

Y e9lio (Oryzasatival.) gip o8, ;3 U il b cLCwisiyy o lwlui
CDNA-AFLP WSS 51 03! b (590 (yi

€ .. .. Y s oy . Y . PR ,
) S e g S0 LS e ¢ o) (JreME gl aablo
(fzfatemehzare@gmail.com : Jgguws ol g) «(5ylo (b mlio 9 (559liS pole oSl ¢(5 38> (ggomiily -
Sl (b @lie 9 (6)ysliS sl oKl skl g jlutsly ¥ 5 ¥
Olnl ey si9liS g 9 phjgel lisid Glojlu (S aend ol (659l (59liSIg 0aSimg3 bkl ¥
A/ENY: i pdy fo,b AY/F el &b

LXVLES
2 djleen Sl 1y o (595l 9 by (o 29P4 & Cal Ty Gl o SRS ke | K2 o9 O
4 ool 9 Joole &850 Gdgi] 93 13 )98 ORI 53 Johame S j 51 B 2 B1I Gl 2 (598 GRS OIST gy o
SBTDF e I cdS I3 @wir %9 DNA-AFLP S5l esliil L (IR29 g FLA78) (gygui
& Fwly 2 a5 65T G YA g i 3T Y 5 Jeols (LCuigigy 51 Jwols wialad b Transcript Derived Fragments)
Y Coles 4 a5 0 las TDF YA widgs 031> Wi oyl (il 381 (b 9 0l jlowd b duglio 4> oglio od 43 (g 9md Lyid
GWTDF 8,5 1,5 3T 5,90 Conodly s 551 51 03liken] Uy s 9 2533,5 Ced (3 SOU 4 5 2l JIgF coslS Bl 1 3as
539y 56 S a1 cpmnedstin Jols 33 31 g (slong,S & Shxio adllo (il 53 b (sl
3163 3lass & Cawl T Sl ol (l o 03392 (65900 5 L ol g0 S rmmnelSlo 503 9 O gmmil 5 e 4213 Capo
by osel Cowd 4 (e g U (sl LG ol 51 GO (s And 18550 (55900 AT &1 ol > il
b3y Sl e Sabosl ol 5l ool Cuwd gl oS Wagd 5 oS! Real time PCR U1 51 salaw! b cDNA-AFLP
Syt (okiod ya8 SWST CDNA-AFLP o 313 Ui aiod ol gubs 905 Al 1) CONA-AFLP SWisS 31 oaliiw! b o
G151 JoNg0 (wlwl (13905 (g a1 Lo LBl (nf 2 ogMle il oo (559m0 (IS L3 g SBOG Ol S9N (w2

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

lad o0 K8 widd (il 3811 g g (om0 43 Joo wilgi o0 & (b y§ (lwlind g g5 0 pi) 0 (8 ygm R

@).g &Q) ")l.y ‘Cm3535) « cDNA-AFLP ¢‘_§)9~3 U‘"‘J !dd.;]s dthb)b

bl odal sladSid g lagf A8 Sy G Lulyd
G5 @ Joie LS Mol sliwly 3 cpl p egde
o @ gl Jilse 5 (S8f pelel S w9l
4 Sl blgp & 3900 o )l ABb e wre Jgol
3 gl )3 pgi Sl s Jdod g o Il odel s
SrosiS qulal plolid & e e Gl (5%
Sy » Wlgee Cals & 205 Jood gl
6535 gly oolial 5)50 (A5 4 oot 250 sl (Ml
4 Ly S S leeay CDNA-AFLP (YY)
Wb pois oS > of gl (Bl Sldlas jglate
sob & Conl g8 ot s STl (Y)
4 &S @lap) Coogad et g Giluly gl 018
2L daggersn (oo sla i 4 gl > Cglite b
Cool o0l ooliwl L9 0 uLu w9 903 JM>
Wip g5 ole mdas & s oy OV XYY
soib SOy ol cund 4 Sl bl wunl Sl
5, gadlls sojlsl CDNA-AFLPSl oslizul L jloj
A3 |y gloj Jsb )3 Sl caos s (05 Ol Selia
by P ©)go 4 4l NACl Jlaxil by, & dten
@ Cuol (oo QLS 35 )15 oxlital 3)90 als o S )
A les 45 ]y (698 Sed by ()98 AT S
b+ yShio b, Y0 Yoana NACl 0,05 5,8 ol (695
O 3l ales clald 4 ey B gy 50 )k 9 Y ge e
oo & b G5 Jlesl (FY) adlie 0dd e

Aodde
Olls Wy &5 cunl (ope Sl 3518 SB (590
b o 4 bao)B cden pd o ialS s o1y sl
Ep b aVlo JSia ol g 0392 d2lse (6y9 S b g
@ prie 6pd (F) whiee ORIBI AN dg0e 5 (26
S g G3mS] Jlb GlodisS ol (gjaml (15 sl
bl 4 e col Sl gl 2S5 O
Sr ) W5 pil Sy Jdo gl
Ol (whde Ml g e -y Sre | (Oryzasatival.)
sl o dlyea @r 4 ol Caner o
390 9 o3 Ll (D g p /A0 5l i A dly Lol
S50l 3 pleg pye 15+ 48 ol 90 gdly Byae
S Sl ) A5 il @pd (V0) WS e
&S Cuwl odd 555 W o drlee ol bz sladiy
2 5 0% e ()90 4 slaomalS sadgl e ) @
F8 53 03hgd (g 9 298 o0 Joxite (odug) My (el ye
2oogde lnl 53 (80) 335 oo (ol Hln (odulj 45,
> 5 S (ohijle lwl laasls )3 Cope (o51)
2 G ease by Jele Seap gblie (ol
3 Pl 55 o 3 e slaglel ) (bl 5 s
Gyl ol &5 A S p3 dg29e el 5 ()98
Jie &5 235 o0 Jooto pié pB)) )3 o 3Ses ialS
Shial I (S (YY) 2l oo Coglite (s Lulyd & diw o
P xS soie> 5 plsl Jb > Glagwp 4


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

\\td

Ty by o eles Gl L clacds, olulis

Jobangnl jl edlatwl L RNA culy cols jd b 0dg38l
dL&RNA u...o.S O S A 0l (ST ) NaCl 9
3 ol cueS g i eolil woyd V5T U5 51 o sl
MRNA .85 1,8 obj,l 5y lyd gb j edlatwl
Oligotex MRNA ) [uS5sSdl S Joadlygiwd b 5illas
» 08 zlsawl (Mini Kit, Qiagen.Germany
E. jleslatul LEDNA pg3 5 Jol (gaid) s dny (gal> po
coli DNA Ligase, E. coli DNA Polymerase I, E.
» d¢>90) T4 DNA Polymerase 4 coli RNase H

SuperScript® Double-Stranded c¢DNA ¢S
bolsws s )5 &)g0 (Synthesis Kit, Invitrogen
239,18 i Jgid 5l olizul b byl Gis jglaiedy Jols
5 i Sliwl b g 5,5 Jalls (VYY) I uelg !
A 031y gy Jil]
LTDF (g;Wwlis g CDNA-AFLP 3JU1

o2lazwl b ASCDNA sladiges I S jo 5l p Sl A0 -
cS,) Mse | g ECOR | clagsl 5l ssly o>
Odo &y ol baloe .08 )5 1,8 wuan 340 (FErmentas
02l )13 YYCO slod o el ¥ 5 FOCO glod jo cels ¥
ady 95 il 55l liol Jlas! gdls po ggyi 5l Jub s
ol e gdlo s | ol byl & up g 043
oMb 38y 5l e Jlasl gds e Y guase LA 0038
OiSTy (2 yme )3 25 sl Sl oolizal b ViV e o 4y
e Sl g ambS 8 S Sy il
g 4 gy 8 2S5 Gy ey o ol
i slmpl 4wy 5o il )il o ksl
(0V) 392 3 gy 4 kidg:

EcoRI: 5" -AGACTGCGTACCAATTC- 3'
Msel: 5 -GATGAGTCCTGAGTAAC- 3.

AN G & ey S B sabye
bl SIA S eolawl b 1SS i (sals yo Y guae
Msel / ECoRI: GGIAG, ) Y (sl y> bl 5l 5
CT/GA, ATI/CT, CA/TC, GG/AT, GAIAT,
GA/TC, TG/TC, AG/TT, GC/CG, CA/AG,
TA/AA, AT/AT, CTI/TA, GCICT, AAICA,
4 xS 5 bl 4S5 5y (GCIAA, GGITC
9y » ol bdiges ‘u;—“..25|9 pbsl cors I el )9]a.~o
55395 78 2aMe ST 5 9y 30 e 5 2V 5051 5
0 )8 Gl (55el S5y 51 5y0890l b I ey W3S
oS olanl b edlatwl gl o) o590 asuie Cas
ooles g g aald sl b auglie ) pglie udgiy
Sl Al 6yes 25 Jlesl j) an ciliee slalej 5
Hpa> o ):.) (L:bTDF) 253 u\.w.: UL’ sy 9 UL;
Loy Joywl i 3l oolaiwl b (lasih a5 joas pac
b J5 o 5155 5,90 25 4 O (g)laie (905 45L)
dy90 u)bw‘ ).u.g.v L;é\.lb).n L;‘Jh)f)ls‘j )l oaliiwl L» 9 oD
J5 533 POR &pms s 35,5 )13 s 5555
J5 595 2 3k oill 2l 5l e 5 2505 5989 251 551
@l cwS 5 JIF g o g oad b 5 5l sl

3,5 09l e

Ao ye S L gyed Sod 4y Caund NACH 0,05 5y
sl 08 dpogs JsSlgo 5 Sats] llllas (gl ¢ Jlaxtel
PO gy oS (SEES Oyge 4yl ool 1
)LSe 585 )15 ol y egMe e pSate 1) Connlo
g W &) b kalpS 3 Sm 6y9d oy
by b blsyl o aldlas ol 5l osel cuwd & gl pl by
OB & Joo 35 5> ekl sl celio (S olse b
oliyiS 5l S aliwle s sl BB g9
ol et |y ()98 Sod g )9 LS o eyl
aog |y 6r9h & gl & By sl 93 ool jl (>
(VY Jlo (glp) a8 oo ooliin] b 4y bs i jgun &y WS 0
o Sl 0ad wtige LS ) 5l Job @l
Slosill (35)) (6y58 Lawg ol Wl glagy o5 s
O & oS g 5 )il slpuslSe Sy sl
wld ly juin by cplplo (OFNF) W)
Ly phS o &Sl e sl 2 5098 4 Gl gl
Sl e gbasll plas 4 Wige byl gaen
9o Ngd Gy odliiel 3)00 (5y98 4 Jed (i
ot i Stads 8l Bin |yl calllas 35, snlss
L@y ol )0 (g)9d L 4 Cuglie b 0l slayj
28,8 plos| CDNA-AFLP (S8 ) odlizl

W ywg; 9 3190

(5098 & Jooio) FLAT 00 o8) 93 (inlejl cnl 3
st osSe ile B s (595 4 obeo) IR29
Soipgrier Opgo 4 LT L (Bolai MelS 25k sal
Ay SEET gons JyuS kalpd > (el (2l Joloxe)
2 8ly s9iS Jlad (553liS SiPeSSen goiSdngly
Jlos yod (Sl dm Ggy WA Al ooy cuiS ey
15 5 45 Jlael NaCl Yoo Lo Y0 clali | (658 Li0
clls 4 Yoo deo YO (LBIB1 Jolie b gy ¥ salole
V3 GRS g e el e ey Yga e Ve ol
ool 55 ol slse wiges b bais NaCl ,Yge Lo
ow 4 sy 3l am cels AF o VY FA Y Y & b
b)) yohateds (pimen (¥T) Bad ag e 3)00 (59
5 adyy e slapley ) wloge 2 (5y9d L5 Sl
Wbl glash o b oy jl w ais olea plul
2 celo FA Goe 4 Sl e WS4d 0l HIE 4l
Sid baiges U was aslS V-CO gl | 051 0900
Sdaws Lhdi Sidd (59 oMb Sl g
A s e o) CB b Jlusud g5l
9 §l4wi, S5 CDNA 35w 5 MRNA RNA gl 50!
Sl 93

Gl Joply Bymo jl odlatwl b Sy j0 29590 RNA
gl Ojgphghl €8y lawgs ol Wl Joslljguos L
JeSidee Ve Joply Spme VML jglate () 0005
o g 2d Bl gle gy bawgi 00l g SlaS
PR Ol 4 g b L 09y B Jabyile 5 (SS)


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125]

A\

WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

(oelS oads lis GEST jlase YV S o (Y JS5) wus
3 b OleMbl Cas jelaiedy LN13,5 cud g oLl
Wl e 003 gjle ls GWEST 58ks L Ll
i odlizl b suggtls'y 5 ion claly S b
o O9eil 290 05 SSL > Blastn g Blasix 5]

LB S8 )

WU g b Iy PCR W¥gae (gjlwailmod
S lo y9hilgns
oxlatwl b gy cpl )0 PCR &Y gase (g jludiluen
S b PTZSTRIT sewdly 5 TA Cloning SsS
b ydy Oyee (INSTAclone PCR cloning Kit) ke,
S5 b jalls (clo SslST 5 )l5 a8b dlatedy (V JS3)
colony PCR M13 5kl cuis S b b gla SolS

e S e Cuow S g slygiS g i gl SolS sy G ) S
Figure 1. Right side: white colonies recombinant vectors, Left side: positive control

(Iadder 100bp sinaclon) /Y ;,51 J; (s9, » colony PCR Jguamo ;999 :SJl =¥ S

Figure 2. Colony PCR product electrophoresis on 2% agarose gel

5 e A5 Pl VYCO ali Yo g 5-C0 15 aids ) AACO
lod j3 iiSTlg igd owis wuy gl PCR STy plas]
Slsieds 185 o5 8,8 plogl 3,5 ol 423 A0 b 80
Olyass g A okl Wodly 3,8 Jloy (gl (A3 8
Jloy 18S () 4 Cud oy 250 SBOT Ol )3 (o
A 50 el pleisar e S S ple Gl 08
Y iy b e (5 gl s avlons 5 03 48,5
MRS 4w g (gt 1SS A 3 plalejl pl 45 el (YA)
o ol gdwbxe Jl w9 A pll aKi)]
Lol Jhee Slodl dges 2 (lp addlas 2)90 lapyj
C"*“"'.“.J A ey t (.)9")] )] ol l) CJLJ 9 M\Du
odol V Jgda )3 Lialesl ol 53 odliul 3y90 (sla )5l

Real Time PCR I aaliw! b WTDF sl 3 5L
ey & 005 23y Ol g el asb glaies
Real Time sy« jiogs ol > CONA-AFLP Ui
5 odlitl | adlllas 3,50 sTDF jl sac gz (sl PCR
5 S a5 pbol 1Q5 Jae BioRad oSz
Gy 0t s LS (ol sals lej (gladlais
S5 ool QRT-PCR U1 s RNA gl
)]}él‘nﬁ’ )l odlazwl L TDF P LSI)f o3l d)90 L;Lm)f)l:j
o 45 olb WTDF Jlg glus , Primer 3 oy
FgSen ¥V Jold jdgSee VO ol o > STy
YD ()5 e sl ble yide,Ses Y/ CDNA
0F P golaBl cuSy g cd) o)Ll s S
b plosl SES 95 5l yle Ol g Sae 0 9 (Jge V1)
Silo cdpuly salsye ol Slred loynj iSly


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

WA Ty by 0 s I L sy, olols

Real time PCR iS5 (¢l odlizul )90 (slo)S5lel Jlgi =) Jgas
Table 1. Primer sequences used for Real time PCR

TDF #b cé) Sl Jg Sy Sl Jlg
5—»3 55— 3’
DGEOS8 CAAGTGGCTCAAACCTGGG AAGCATCTGTCCGTAAGCCC
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DGEOS32 TCCTGTCGGCAAACTGTCTC TCGTGGTATTCCTCTCCGGT
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Table 2. Variance analysis of salt stress effect on shoot and root dry matter

Slayyo (:55ke @ljl 4z i @lio
Ay SIS (g g plsl Sis g
FIY-5 Y/EYY ) o)
oo™ N ) O s
VAR SAvA” ) Sl digas o
oo ooy ) O e o,
vesT AT ) ooy diges lojxed,
A IEAT 1y Oleix A5 pdaws
oJex de” 8 Gges GloX G paniXnd)
sy
NS Y ¥A Jébji oLl
2o 0 gV Jleis! pdaw p3 jlalize )i a4y * o **
. fanstadt S0 ot s #F.29 pornal
R LY u.'—.?"‘ [% o ) et e
2 s 5
315
A 915
11 <
o, 0.5 o
= £ 05
0
6 12 24 48 72 96 0
6 12 24 48 72 96
L Ged oS s g Jedle Cuisi) ) (2l plail g ady) SUiS (g Sl Y JSS
Figure 3. Root and shoot dry matter changes in tolerant and sensitive genotypes under salt stress
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Table 3. homology of the TDF derived with known gene sequences in NCBI used Blastx and Blastn algorithms
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(bp) Lsye ooy %) )
DGEOS1 264 sucrose transporter 94 88 2e-35 JZ917320
type | inositol polyphosphate 5-
DGEOS6 478 ; pﬁoﬁﬁate}se 4 N 86 99 8e-76 JZ917325
phosphoethanolamine N-
DGEOS8 511 methyltransferase 100 99 6e-117 JZ917327
DGEOS10 324 salt-stress inducible bZIP protein 93 99 6e-45 J2917329
DGEOS11 280 E3 ubiquitin ligase 97 98 7e-41 JZ917330
heterogeneous nuclear
DGEOS13 92 ribonucl eoprotein 97 97 3e-09 JZ917332
DGEOS14 160 o] mahi one Strmsferase 91 88 2e-20 JZ917333
DGEOSL5 o7 Putative mitochondrial RNA 9% 64 504 37917334
DGEOS18 618 arginine decarboxylase 100 32 7e-19 JZ917337
DGEOS20 84 hypothetical protein OsJ_10195 100 82 1e-05 JZ917339
DGEOS22 111 salt-inducible protein kinase 97 97 5e-15 JZ917341
DGEOS24 198 40S ribosomal protein S6 95 98 4e-23 JZ917343
DGEOS26 333 14-3-3-like protein GF14-B 97 99 4e-68 JZ917345
NADP-dependent malic enzyme,
DGEOS32 75 chioroplastic-like 92 96 6e-05 JZ917351
DGEOS35 177 ubiquitin-specific protease 26 88 84 2e-19 JZ917354
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® signal transduction
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Figure 4. Functional classification of responsive TDFsto salt stress
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Figure 7. serine-threonine gene expression level in tolerant and sensitive cultivar in different times after salt stress
apply in comparison to check. ** and ns significant in 1% probability level and non significant respectively
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in comparison to check. * and ns significant in 5% probability level and non significant respectively

Wy wly ol 5l (S b shndgand
2SS o oolizal il (S (anl (oS clili
DS LS 500 5 (WS (g 4 Ceglie o
& Gl oty Gl & dliwe (ol i Sllllas )3 (V)
o Gl Shadly Jite N el Jobl sand el
dgrge ke )3 (B gojlil 4y (IS L g olS sl
33,5 o0 Wl )9 9 (6r9 A5 & Gl )2 9 oAb iBgie 3L
Ghgels &5 Wdges ()15 (V0) (lSen 5 5o (OVYY)
@ e jhawily dete N el Jgll gaud of (g5
3P Jor x5 ol Olie 3 e FY als
'33)_5@’ ommggdehl 3 LS g (Gyed 4 Cumlue
bl > & Ggig gblS ) cwl oad (35 (yioen
sy jallas 568 jlhindl 5 Jto — N ol Jbl giud 005

(YY) 03,8 Mg (gt ol 0l 00 0

mFL478 %
=[R20

I
|

a5 o — N el J5i1 g
JpUl ghnd 3l (goriS oS o o Gimgh nl 0
s M Slsye & il Juto N
eloicge IS 1y ol Jgbl g (ygmdlto Jals olS
o5 Jeel 5l cels A8 cusdS 5l am pylie cuigy 4o
5 Real time PCR | Job gl .05 Gl )9
A% 1, TDF cpl Glp splp VOV b gme iol58l
aS s > wb i palie w8y 0 i Jlesl jlde celn
b o3 ol ol o Sl b i oo o3, 5
adiges )0 bl s ossalin i Jloe! 5l am VY celw
Wl b awlie )3 0 opl ole plea Say 5> 0dd ad
obis 20 0 Jlil gaw 3 1) ()l g ialS dbogy jo
oolus g dals (LS oy GMB] useen (A JSS5) o
O olS g bgee by dises slagle; ples
slis ol hasleud Wy dln wpsre Gledle

£

Loaa il Jomel 3o ces

2 609 i Jlos! 3l dey cilisre (clogle; 3 (b g palie 08 53 Slyiedl3 it = N ol Joibl nd 5 ol o 8 JSC3
sz pf 920y 0 ) Jloss! w13 jby xe iy 4 NS g* FF Laald b dwlio
Figure 9. Phosphoethanolamine N- methyltransferase gene expression level in tolerant and sensitive cultivar in
different times after salt stress apply in comparison to check. **, * and ns significant in 1% and 5% probability levels
and non significant respectively


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

WY

Ty by o eles Gl L clacds, olulis

P oS el o goriiS uSxto dalllae ol 53 polie
Sly 2> 1) 300 (pugig) Sl Cunl (Ko Joxie
O & Jood gy lily o saiedj)l las,Bile
ol oo g (Silimgen Sae (58 yolaiads cAitun
@ a2 b8y ) 4 blis 5 lSyn 4 oad dbxl
5oy JSidio 5 oo ) e ol el )3 g e
ol 5 JooS SapuslSa Sl s 5 Baes S50 i6r9d (19l
SPsne ysb & Nilgiee ol (> (6)58 A5 & (S5
&Bly Wedge Joio slaanly S5 cwsige 9 ol
seomy Wl boj nl saen ol poogde 28
@ > Lo 05 4 b ool el (oyp iy ol

OM5 oRg ysbds g lwjpd LIS 4 Cuglis

@obj g Cglite glayj Jold g odomy amslSo (g )9
Ol o )3 i sl lalS oUlg @ e b adl oo
BBy oy dame lo i 4 ol )0 56 oy
ol (N85 oy p sbiwly ) gaied)l il 4 by e
wwyp Slae pddllas pl Ll oad as Ol
5 CDNA-AFLP (S5 3l ool b 15 ol oo palass
o oLl eolanwl L Lasoi dob)gi)é G e
Jols 98 (25 & Gl S a5 axie NCBI
Sl Gy a8 Jlb (V 1 5l (gdaie sloaix
dgtlio 33 3088 (7 gk Syl Gal33l (¥ ¢ Ui

Aalei g g egde Bl g (omgig) slayps s Sl (F
15) 2 05 Ol 0 0B (o) Egtie 5 Chge Sl

&b

1. Akihiro, T., T. Umezawa, C. Ueki, B.M. Lobna., Mizuno, M. Ohata and T. Fujimura. 2006.
Genome wide cDNA-AFLP analyss of genes rapldly induced by combined sucrose and ABA
treatment in rice cultured cells. FEBS Letters, 580: 5947-5952.

2. Anderson, JV. and D.G. Davis, 2004. Abiotic stress alters transcript profiles and activity of
glutathlone S-transferase, 8Iutath|one peroxidase, and glutathione reductase in Euphorbia esula.
Physiol ogica Plantarum, 120: 421-43

3. Bachem, CW.B., R.S. Hoeven, S.M. Bruijn, D. Vreugdenhil, M. Zabeau and R.G.F. Visser. 1996.
Visualization of differential gene expression using a novel method of RNA fin a?erprlntl ng based on
AFLP: analysis of gene expression during potato tuber development. Plant Journal, 9: 745-53.

4. Bianchi, M\W., C. Roux and N. Vartanian. 2002. Drought regulation of GST8 encodes the
ﬂgbgjeoqg ES> homol ogue of ParC/Nt107 glutathione transferase/peroxidase. Physi ologlca Plantarum,

5. Chen, JH., HW. Jiang, E.J. Hsieh, H.Y. Chen, C.T. Chien, H. Lhsieh and T.P. Lin. 2012. Drought
and salt stress tolerance of an Arabidopsis Giutathione S -Transferase U17 knockout mutant are
attributed to the combined effect of glutathione and abscisic acid. Plant Physiology, 158: 340-351.

6. Chen, W., N.J. Provart, J. Glazebrook, F. Katagiri, H.S. Chang, T. Eulgem, F. Mauch, S. Luan, G.
Zou, SAA. Whitham, P.R. Budworth, Y. Tao, X. Xie, X. Chen, S. Lam, J.A. Kreps, J.F. Harper, A. Si-
Ammour, B. Mauch-Mani, M. Heinlein, K. Kobayashi, T. Hohn, J.L. Dangl, X. Wang and T. Zhu.
.2002. Expr&eson profile matrix of Arab|dopss transcription factor genes suggests their putative
functions in response to environmental stresses. Plant Cell, 14: 559-574.

7. Chi, W., JH. Yang, N.H. Wu and F. Zhang. 2004. Four rice genes encoding NADP-ME exhibit
distinct expr on profiles. Bioscience, Biotechnology and Biochemistry, 68: 1865-1874.

8. Ciuzan, O., J. Hancock, D. Pamfil, 1. Wilson and M. Ladomery. 2015. The evolutionarily conserved
multi—functional glycine-rich RNA-binding proteins play key roles in development and stress

adaptation. Physiologica Plantarum, 153: 1-11.

9. Cordin, O., J. Banroques, N.K. Tanner and P. Linder. 2006. The DEAD-box protein family of RNA
helicases. Gene, 367: 17-37.

10.Das, S., R. Basui and B. Ghosh. 1987. Heat stress induced polyamine accumulation in cereal seedlings.
Plant PhyS|oI ogy and Biochemistry, 14: 108-116.

11. Davies, D.D. 1986. The fine control of cytosolic pH. Physiology of Plant, 67: 702-706.

12.Dinari, A., A. Niazi, A.R. Afsharifar and A. Ramezani. 2013. Identification of upregulated genes
under cold stress in cold-tolerant chickpea using the cDNA-AFLP approach. PLOS One, 8: 527-533.

13.Dreyfuss, G., V.N. Kim and N. Kataoka. 2002. Messenger-RNA-binding proteins and and the
messages they carry. Nature Reviews Molecular Cell Biology, 3: 195-205.

14. Dubouzet, J.G., Y. Sakuma, Y. Ito, M. Kasuga, E.G. Dubouzet, S. Miura, M. Seki, K. Shinozaki and
K. Yamaguch| -Shinozaki. 2003. OsDREB genes in rice, Oryza sativa L., encode transcription
z;gtivgtéors that function in drought-, high-salt- and cold-responsive gene expron Plant Journal, 33:

15. Felle, H.H. 2001. PH: signal and messenger in plant cells. Plant Biology, 3: 577-591.

16. Fushimi, T., M. Umeda, T. Shimazaki, A. Kato, K. Toriyama and H. Uchimiya. 1994. Nucleotide

uence of a rice cDNA similar to a maize NADP-dependent malic enzyme. Plant Molecular
Biology, 24: 965-967.

17.Gong, X., M. Liu, L. Zhang, Y. Ruan, R. Ding, Y. Ji, N. Zhang, S. Zhang, J. Farmer and C. Wang.
2015. Arabi dopsus AtSUC2 and AtSUC4, enco ng sucrosetransporters are required for abiotic stress
tolerance in an ABA-dependent pathway. Physiologia Plantarum, 153: 119-136.

18.1braheem, O., G. Dedltry, S. Roux and G. Bradley. 2011. The effect of drought and salinity on the
expronaJ levels of sucrose transporters in rice (Oryza sativa Nipponbare) cultivar plants. Plant
Omics Journal, 4: 68-74.


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

Yo WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

19.Jha, B., A. Sharma and A. Mishra. 2011. Expression of ShGSTU (tau class glutathione S-transferase)
ggnzg ijg!; eged from Salicornia brachiata in tobacco for salt tolerance. Molecular Biology Reports, 38:

20.Ji, W., Y. Zhu, Y. Li, L. Yang, X. Zhao, H. Ca and X. Bai. 2010. Over-expression of a glutathione
S-transferase gene, GSGST, from wild soybean (Glycine soja) enhances drought and salt tolerance in
transgenic tobacco. Biotechnology L etters, 32: 1173-1179.

21.Kawasaki, S., C. Borchert, M. Deyholos, H. Wang, S. Brazilles, K. Kawai, D. Galbraith and H. J.
?é)hggg.g%gm. Gene expression profiles during the initial phase of salt stress in rice. The Plant Cell,

22.Kawousi. 2001. Effect of different nitrogen and potassium levels on rice yield. Rasht research deputy,
24 pp (In Persian).

23.Kreps, JA., Y. Wu, H.S. Chang, T. Zhu, X. Wang and J.F. Harper. 2002. Transcriptome changes for
Arabidopsis in response to salt, osmotic, and cold stress. Plant Physiology, 130: 2129-41. _

24.Krishna, R. and K.A. Bhagwat. 1989. Polyamines as modulators of salt tolerance in rice cultivars.
Plant Physiology, 91: 500-504.

25.Kumar, V., V. Shriram, T.D. Nikam, N. Jawali and M.G. Shitole. 2008. Sodium chloride-induced
changes in mineral nutrients and proline accumulation in indica rice cultivars differing in salt
tolerance. Journa of Plant Nutrition, 31: 1999-2017.

26.Li, T., E. Evdokimov, R.F. Shen, C.C. Chao, E. Tekle, T. Wang, E.R. Stadtman, D.C. Yang and P.B.
Chock. 2004. Sumoylation of heterogeneous nuclear ribonucleoproteins, zinc finger proteins and
nuclear pore complex proteins. A proteomic anaysis. Proceedings of the National Academy of
Sciences, 101: 8551-8556.

27.Liu, S, Y. Cheng, X. Zhang, Q. Guan, S. Nishiuchi, K. Hase and T. Takano. 2007. Expression of an
NADP-malic enzyme gene in rice (Oryza sativa L.) is induced by environmental stresses; over-
%xplrog4of4 9thSeSgene in Arabidopsis confers salt and osmotic stress tolerance. Plant Molecular

1010gy, ' -00.

28.Livak, K.J. and T.D. Schmittgen. 2001. Analysis of relative gene expression data using real-time
quantitative PCR and the 2“CT method. Methods, 25: 402-408.

29.Mannas, K.C., S. Gupta, D.N. Sengupta and B. Ghosh. 1997. Expression of arginine decarboxylase in
éﬁedal,%n?g g?’l ndicarice (Oryza sativa L.) cultivars affected by salinity stress. Plant Molecular Biology,

30. Munnik, T., W. Ligterink, I. Meskiene, O. Calderini, J. Beyerly, A. Musgrave and H. Hirt. 1999.
Distinct osmo-sensing protein kinase pathways are involved in signaling moderate and severe hyper-
osmotic stress. Plant Journal, 20: 381-388.

31. Marrs, K.A. 1996. The functions and regulation of glutathione s-transferasesin plants. Annual Review
of Plant Physiology, 1996. 47: 127-58.

32. Martinoia, E. and D. Rentsch. 1994. Malate comlpartmentation: responses to a complex metabolism.
Annual Review of Plant Physiology and Plant Molecular Biology, 45: 447-467.

33.McNeil, S.D., M.L. Nuccio, M.J. Ziemak and A.D. Hanson. 2001. Enhanced synthesis of choline and
glycine betaine in transgenic tobacco plants that overexpress phosphoethanolamine N-

methyltransferase Proceeding of National Academy Science, 98: 10001-10005.

34.Moller, I.M. 2001. Plant mitochondria and oxidative stress: electron transport, NADPH turnover, and

metabolism of reactive oxygen species. Annual Review of Plant Physiology and Plant Molecular
Biology, 52: 561-591.

35.Moaller, I.M. and A.G. Rasmusson. 1998. The role of NADP in the mitochondrial matrix. Trends in
Plant Science, 3: 21-27.

36.Mou, Z., X. Wang, Z. Fu, Y. Dai, C. Han, J. Ouyang, F. Bao, Y. Hu and J. Li. 2002. Silencing of
ﬁhosphoet_h_ar]olarm ne N- methyltransferase results in temperature-sensitive male sterility and salt

ypersensitivity in Arabidopsis. The Plant Cell, 14: 2031-2043.

37. g/lslénggbR. 2002. Comparative physiology of salt and water stress. Plant Cell and Environment, 25:

38.Munnik, T., W. Ligterink, |. Meskiene, O. Calderini, J. Beyerly, A. Musgrave and H. Hirt. 1999.
Distinct osmo-sensing protein kinase pathways are involved in signaling moderate and severe hyper-
osmotic stress. Plant Journal, 20: 381-388.

39. Owttrim, G.W. 2006. RNA helicases and abiotic stress. Nucleic Acids Research, 1: 3220-3230.

40. Pessarakli, M and |. Szabolcs. 1999. Sail salinity and sodicity as particular plant/crop stress factors.
In: Pessarakli M (ed) Handbook of plant and crop stress. Dekker, New Y ork, pages: 3-21.

41. Pham, X.H., M.K. Reddy, N.Z. Ehtesham, B. Matta and N. Tuteja. 2000. A DNA helicase from Pisum
sativum is homologous to trandation initiation factor and stimulates topoisomerase | activity. Plant

Journal, 24: 219-229.

42.Priebe, A. and H.I. Jagar. 1978. Effect of NaCl on the levels of putrescine and related polyaminesin
plants differing in salt tolerance. Plant Science Letters, 12: 365-369.

43.Rodriguez, M., M.C. Gonzdlez, E. Cristo, O. Oliva, M. Pujol and O. Borras-Hidalgo. 2013.
Identification of genes with altered expression levelsin contrasting rice cultivars exposed to salt stress
treatments. Biotecnologia Aplicada, 30: 178-181.

44. Shavrukov, Y. 2013. Salt stress or salt shock: which genes are we studying? Journal of Experimental
Botany, 64: 119-127.

45.Sinah, A K., M. Jaggi, B. Raghuram and N. Tuteja. 2011. Mitogen-activated protein kinase signaling
in plants under abiotic stress. Plant Signaling and Behavior, 6: 196-203.


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

w? T oy 3 ol Ll L clacdss) olulis

46. g(r)rg:tghzilbé 1973. Amine levels in mineral deficient Hordeum vulgare leaves. Phytochemistry, 12:

47.50ng, Y., Z. Wang, W. Bo, Y. Ren, Z. Zhang and D. Zhang. 2012. Transcriptional profiling by
cDNA-AFLP analysis showed differential transcript abundance in response to water stressin Populus
hopeiensis. BMC Genomics, 13: 286-304.

48. Summers, P. and E.A. Weretilnyk. 1993. Choline synthesis in spinach in relation to salt stress. Plant
Physiology, 103: 1269-1276.

49. Tabor, C.W. and H. Tabor. 1984. Polyamines. Annual Review of Biochemistry, 53: 749-790.

50. Turner, L.B. and G.R. Stewart. 1986. The effect of water stress upon polyamine levels in barley
(Hordeum vulgare L.) leaves. Journa of Experimental Botany, 37: 170-177.

51.Verdues, P.E., M.A. Garwal, S. Katiyar-Agarwal, J. Zhu and J.K. Zhu. 2006. Methods and concepts
in quantifying resistance to drought, salt and freezing, abiotic stresses that affect plant water status.
Plant Journal, 45: 523-539. - §

52.Vos, P, R. Hogers, M. Bleeker, M. Reijans, T. Lee, M. Hornes, A. Frijters, J. Pot, J. Peleman and M.
Kuiper. 1995. AFLP: a new technique for DNA fingerprinting. Nucleic Acids Research, 23: 4407-
4414,

53.Wang, X., W. Liu, X. Chen, C. Tang, Y. Dong, J. Ma, X. Huang, G. Wei, Q. Han, L. Huang and Z.
Kang. 2010. Differential gene expression in incompatible interaction between wheat and stripe rust
fluggus revealed by cDNA-AFLP and comparison to compatible interaction. BMC Plant Biology, 10:

54. Weretilnyk, E.A., D.D. Smith, G.A. Wilch and P.S. Summers. 1995. Enzymes of Cho synthesis in
spinach: Response of P-base N-methyltransferase activities to light and salinity. Plant Physiology,
109: 1085-1091.

55.Xu, D., X. Duan, B. Wang, B. Hong, T. Ho and R. Wu. 1996. Expression of a late embryogenesis
abundant protein gene, HVA1, from barley confers tolerance to water deficit and salt stress in
transgenic rice. Plant Physiology, 110: 249-257.

56.Zheng, L., M.C. Shannon and S.M. Lesch. 2001. Timing of salinity stress affects rice growth and
yield components. Agricultural Water Management, 48: 191-206.


http://dx.doi.org/10.29252/jcb.9.23.125
http://jcb.sanru.ac.ir/article-1-880-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-20 ]

[ DOI: 10.29252/jch.9.23.125 ]

Journal of Crop Breeding Vol. 9, NO. 23, AUTUMN 2017 ... uuu it e e e ee e eneeniaa 137

I dentification of Up-regulated Transcriptsin Salt Tolerant Rice (Oryza sativa L.)
Cultivar using the cDNA-AFLP Technique

Fatemeh Zare!, Gholam Ali Ranjbar?, Ali Reza Tarang® and Hamid Najafi Zarrini*

1- Ph.D. student, Sari Agricultura Sciences and Natural Resources University, (Corresponding author:
fzfatemehzare@gmail .com)
2 and 4- Associated and Assistant Professors of Sari Agricultural Sciences and Natural Resources University
3- Professor of Agricultural Biotechnology Research and Institute Iran, Gilan branch, Agricultural Research, Training
and Promotion Organization, Rasht, Iran
Received: April 23, 2016 Accepted: September 3, 2016

Abstract

Salt stress is one of the main abiotic stresses for rice that causes negative effects on its growth
and productivity. In present study, effects of salt stress on differential gene expression of some
genes which are responsible in salt stress were investigated in two rice tolerant and sensitive
genotypes (FL478 and IR29) by applying cDNA-AFLP technique. Among the TDFs (Transcript
Derived Fragments) were generated by 2 restriction enzymes and 18 primer combination that

displayed up-regulation expression in tolerant line with respect to the control treatment and
sensitive line in response to salt stress, 28 TDF were separated and 21 of them were cloned,
sequenced and submitted in gene bank and finally they were analyzed by BLAST agorithm. All
known TDFs in current study were belonged to different groups of genes related to metabolism,
sg;nal transduction, transcription factors, detoxification, transport system and other mechanism
related to salt stress which sufggests alot of process to be involved in salt stress responses. Some
genes were further selected for validation of cDNA-AFLP expression patterns using real-time
PCR. The results of real-time PCR confirmed the expression patterns that were detected using the
cDNA-AFLP technique. The results of this research show that cDNA-AFLP is a powerful
technique for mvestl%atl ng the expression pattern of rice genes under salt stress. Moreover our
finding will help either elucidation the molecular basis of salt stress effects on rice rice or
identification those genes that could increase the salt tolerance of rice plant.
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