[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.12.35.225 |

-

YY) WAR 50l /YD oyleds /e235lgd Sl / sly; S e Mol doliings

ol b e 5 (555lS pole sl

@ ol 2l askitagy,

" & as,}i 4’&0"

9CSA3 3 AS5305 sl ¥ ,d Dehydrin ¢ PMP3 s 5 oyl (59N oy
S99 A5 Cod (S, old KBS

ESgaie (plaus SOb g T 03154 g,0 Lo,y s aal

dog)l cdpog)l sl anb wilio g (5)sliS 2Sily BLS K55 5 M5 05 «(55y9liS (559 5T A )| wlis)S s go il -
cdangl cdungl oL (69lid oy j 0. g5y Slinsl g dnog)l oSN (rub milio g (65)liS 0aSiily LS S5 5 Agi 09,5 Sl =YgV
(r.darvishzadeh@urmia.ac.ir : Jygue 6is g3)
dpog)l o gyl oSN ¢ grub milio 5 (65)5liS 0aSisly LS S5 5 Mg 09,5 Hluish —F
WO 2l fo,b AN il s go )b
YYY B YYO iaman

FXVCES
9 PMP3 b(j (owd ol oyt U o090 w13 (50900 AT & (A9, IO,SUET glagnY Jood gl ol
AS5305 (Y 9> 43 (NaC1 Yoo o YEe 9 VY e Av 00 (Yo Jalzo) ds/m Y€ s VY Ao ¥ d,,.«’é Sliseo gl 43 Dehydrin
SRS 1 51 (5,15 maigei (Cawl d4S axdllae real time PCR (5590985 51 oaliiw! b (415 ,S0U8T ( wlwes oY) 9CSA3 4 (oo oY)
2305 b oo s 8 ol 5 Jlas! jf g Slas EA 5 VE VY g loj i 5 (5 A b go 53 (oSl
sunline 9CSA3 (Y (lp o 5 508 (559 > AS5305 ‘_,JY 39 PMP3 (3 ULJ O340 3 paiint 65 39m0 i Jlos! sads! Jbl}a
P PMP3 5 ol Aal331 (G55 Jlos! j1 ay Clus YE) (55900 A5 Jlas! ) 5 by Jolpo 55 fdsim 3 Jylia )3 A)
alaly 55 . sl (ds/m A g 0) Sagans L (5Ua g 95 45 ICSA3 RAPLY) (ds/m 6 9 ¥) 5ol S5 g yd AS5305 (¥
i Jlos! 3 i i Jolpo 13 wd Lo 9CSA3 (Y 43 hid 5o ik gadgl dalpe 0 by uw‘)si Dehydrin ;i b
GBS )9 5> Jilio )3 .91 9CSA3 (¥ 51w pily1 /0 ASS305 (¥ ;5 ly iul381 (ds/m VE) Fasans gLy g 9 52 (5 y9m
cdale Yl ol D by AS5305 Cuigij b dumlie 43 9CSA3 Y 43 Dehydrin (4 by iul38l dsim A 9 0 5wl
o lod o s8I 9CSA3 ¥ I iy AS5305 (p¥ )3 |y Dehydrin (4 oyby ¢ )5 did pubn g & sl Jol g0 33 ()90 (AT s
i 4 ol Wgliie STy 5 (WU o Al 0 Cglie andllae 30 (Y T 3 gy Ol SN B3 QU S gugen
OBLS anwgi g phol Cua j3 o Ml (590 G0 @ Joodi )3 L5 (] (1392085 ) B3 dilne (! Cuwl (5 y9ud
Al e Wilgi 0 Joodie 048I

g yloj 5 3y s (81000 STy (5 yous AT yF Ol oD RILET 1 lS ool

Cugiye 3l Car o g Mdbie Joyds 286 glusle
Sl S0 il dols dlbus’ el Yy oYL
& Cul Shamg S dop WA-YD 5 (159 Loy YO
odlaiwl youbo 5 pby Wi sladoly o olie JoSo leicd
V¥) 2950
oot J S 5l e yed GRS S92 ge slel AL
Oodee Are g &g 0394;‘_’)@('} chw » oo sl s
By 18 gyes A5 Wb cov e slagme; S
sy wilo ols Jv‘ slasul Pw » s (Y\‘Y\”)

P Sopd GRS cwlz. 9 e 3,5k w“’lf ol a
e Jolse dapym g8 S @b 6 cov plals
uM-U o oLS ol 01.5 69‘*3 ) ,\_.,;'3) 641>)A 5 ]Q“ZQ
o sbog ol 4 st Ol Gl il Gy e
P g e sl (Sl el ol ool 025
2 S L g el Gily 05 erd 5 Cuwdhyl

Aodbo
4 G3lxe Helianthus annuus L. ol a6 L ol Sobks]
2n=2x=34 L spslud 485 S Asteraceae (o,
Cadbg IS DNA 4 o5 s (olul 2 Abise pojgag)S
Ogsbee YYIV=YIVO po i ol sl olej oo, S0ls]
NYIY G iz ] 090> godis 9 28bioe i Jlo
ooz b5 Jleasl a (FY) wlasly glansl i Jlo G
@ ol Ol bl a8 wlis 36 ;5 Helianthus
{17) sl 4285 S0 o Sl8050] 3o 51,500 ble
5 el Gpae ) Gpas) J5 2luj Jdba oSl
Gy gyt cu B> 4 baye (olie dlas lgiedy b Sl
& WV o oS canl oo, Skl claals 5l 6,5 480,
O|9;.cd.3 Ob)igh'.é] oles (_'j 5has as el le )9.“5
OFy (W) dgdiee ol (Shod gy ol aie
P T S Voo B e PR Ve vl N W A PR M v

1- Confectionery


mailto:r.darvishzadeh@urmia.ac.ir
http://dx.doi.org/10.52547/jcb.12.35.225
https://jcb.sanru.ac.ir/article-1-1105-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.12.35.225 |

\Ard

A odaline ;Y Lo V0. clale > il wlels jo 3
ol ;5 1, SOSL 5 oo (VY) ohlSer 5 los ol
25 Ysa o YO ()5 Jlod Cov uggpgl] cudglle
oo 05 Jleel 51 G oy W g A el 7 mat
Celw £ 5l gw Sy cdl ;5 SOST 5 oo (VY) woges
5y d)bﬁo’m} 59144.: 0,55ke 9 0,5 cdl y .cél wl)s\
35 jlde Sl & i Jleel jI s celo V¥ 45 SOS1

ool gy 4 ol e (5 Jlosl 5l g Sy A 5 T s
Ol ol 4 Koo i Jleel 5 s 9y WY ol o b cdl
Q adoy <8b o5 ol ol olme ey dals LS
339 4 39 St 32 9 €3l Ll 5 Jlael Sl St
U oo opl g duwy 295 Jlade wSlas & s Jloel 3l an
JMie e 59y Wl €8l dels] (i 5 s g, ot
2 () ohlen 5 (Byd g sals Glals ol 90 o5 0yl
oS ;I SOS3 udS Sues 5 CDNA  cladles
o (V) 3905 (19lS CAMVBES Sl yigegy camd il
b Gummgrely]l LS g ySbs)ST & Jolbs J3U Uil
kb Byl ad Jygld Lbey 4 g ool ol 5l edlizl
Sob> ke D g Gglaer eddisy)lp plals dL‘b)jf.
o..\wul?u;l L)th‘f )l PR W) ubw‘ uM-UJLQl)K &39&4‘_{)‘
psi > 4l Jlinl SOS3 o5 g2 5 ohd )yl DNA
Joo5 lime o905l oAb 2wl PCR aluwgas cou)ly olals
Gogo Ol b olalasxe 3 a8 gy s LS (5)90
.)9{ olud WS Ja)lf WJAMJ )Y}QULA YO+ Voo D ‘)-é»o
L S (6 i oo J“’b M)‘)J Olml,f as aly ULW;
alid adlas > 5l gye8 blpd > pdsy GlalS
o P5CS (45 ole (owyp ¢y (1) o) 5 o3,
L MS Lo 59y p 050 255 o) lagbyy sygh &5
basals jl oo atin ¥l Gw (1) S0 cuiS VY clale
o 9 3l JEsl ()98 Ve Jeo Yoo LMS Lo 4
o -ile (Bl Sad oy MS Lo 3 sald lgisdy Koo
Sopd W5 Cod g Jald GlalS Wsei | gy gl |l
‘u““” Cod 9l ) 01,5 5 U‘J9)’ ul.u CLW as by uqu C’L"
PIL e lalyd > weld (en) olS Sl @
P2 oo Gl 5w LAy YD @l ol &5 Wil e
OhSen g mlorbs (gl )3 )l 15 & Jeod b i,
5 Sogd O cov i gl Sl ol (70)
9 JS by o o] ol 2 Jbidne Cgl el Caer
iy oS b Ll A eolatwl test e, 5l i
» 9;.:\.3.‘#5\ 9 (Syguw WS )'l o O )+ AY PRMAR ‘_)L.:
OS5 90 s 3 5 AY by Cpiomes Gl 4l i3l Sy
58 blo,l oaimd flis aS 2oy adly yiul38l ailins 5 (o)9i

Al glanns] 5 (5)5d SIS sl o

9 AS5305 (sla -y Y ;> Dehydrin g PMP3 sl 5 ol (g6l oy p

QUlF pie 5 So OllF R era dpde LS (b b
9 pae sy Gasailil g g9 slagy l> yd olS
dpb oo olS gad g ADy alS el e Cuew vl
Dl 2o b punlSe i b ablae gly olS (VANY)
J:-'” dl"’dj uL-’ u“l)s] L"’WK" O’..l }l us" b)ﬁfu" 9)
bug o ol ganld of oo (FATFR) Wb Joos 2
|y b yeiay s RNA sl DNA 55 snoysd cledbl
Oldllas gadilis s3> o5 ol Jdod g 4500 .08 o e
F CAls a8 Gl 05 Gldgnge dad 13 (60,08 o)
Sl o walp 1) (Sdplie o ys 5 (o laanl)
(V%)
\ i . . _ _

Olye b cawpdl slaglgn I (ag)S plals ;
ons &S Sloj m ab Sawwy db e sl o LEA
(V) siboe qod 3 |y Sy & Jooo oyt
gl 0g)S ax > g ol 5 LEA claiyiy)
ol 9 D11 ool L 11 05,5 55 o oy )temd oS Wigd o
G5 B s bpuan (ol (V) 88 (e )18 anail
o Lgdeo aidlal 3 pdngy Soplsl 3 g £)9b S
o bulpd > gy leg)S cpl bl i8Sl
Gl 2 e flacd by iy (YY) Cuwl (gjoml
9 Sjoml maba (ol bl o by daJsGsg
5 0l £ (YY) Canl onis asuie eS8t Ll 580
glite glapgiges)S 59y » ol syl oo g oy i
OF o 0pSU g ey (RLS dlie gas
(Y2) Casl 00 yasedio oy ydud

5 Jobo silosionn i 3 e B plowdl Lis
0Xj et ST oyme > (8,5 515 )l JUSew Jlisl
GRom Jl et g blid cpbdes Rl el
5 cdislon ulales V) 393n Jgho 90 cslacds i)
Slis oyme B SLE e ol clid
S (PMP3) lowsdl, slid tedgSon sl o o) né
ke o S8 (32)50]) Sogdgyin slasin b jleg)S
WSops o5 L alee b S d)'lfw&i%"’ EFEN
(V) 21 8l S ] g Lo g o JuSis

P dd sl Gl ey bdaly o ool sl iagh
3 oolizal b oy (25 s S5, ol 3 NHX 05 ol
W lasals ol pa (YY) A5 oy RT-PCR s,
B oo ol b 5,8 PBR-321 pglistass pd) ojs,)
.AJJu.aJ )Lo.u ..\J).lf WJM )YQAL;L"" Y“ c\a‘ c\“
g V¥ Y & g)ea i cod g dals 4blS 5 gyl pdiges
Sl ols mls .cd)S Oygo i Jlesl 5 s cels FA
glocbile > NHX 55 ol i o olis (JoSUge 3000
Cod ‘_’)lel.s ).) (.5)‘3)"4‘;90“; L.QL?DO’ o C;YLCL»J ).) bJu.»st))J.
o e cwl adl Gl sals blS 4 caws S

1- Hydrophile 2- Late embryogenesis abundant

3- Dehydration 4- Plasma membrane proteolipid


http://dx.doi.org/10.52547/jcb.12.35.225
https://jcb.sanru.ac.ir/article-1-1105-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.12.35.225 |

Yyv

WAR 5L /YD oyleds /o235lgd Jlo / 2ly; alS e Mol doliciang s,

A 8Ll diged gy (gal> g 4 RNX-plUs (8L yilg oo
By I I L R )
LI RNX-plus 5L 5 35 ol 0o & Jolilgnls e
(31,5 ol a0 YO) U1 clod ;5 adds O Cdedy 5 1S
5 48] Jgws & ppalS 525 Sen Yoo s 05 03l )13
VO Gdedy Jolee i 0l )13 2o 69y 50 d4lBd VO ey
Model: Velocity ) syl rpm Ay .- 990 L adds
14R Benchtop Refrigerated Centrifuge, No.
6727037, Name: Tabletop Centrifuge, Voltage:
& )5 (220v 50Hz, Power: 800w, French
3 axy s 8L Jgbgnginl o w2 o0 a9 8 005
dayd Ve glod 0 dldy Ve Cdedy diges oS bl
590 boaddy VO Cledy G 85 I8 oIS ol
V0 S L Jeols oy (s oAb Souiy il VYoo erpm
25 a8Ll gary 4 5EIS 51 o)le Ol yudg e YO g gt
ool )8 addy Ve ey oS il ds £ gled jo g
olSiss I osdgl il RNA s’ 5 cuaS b)) el
2oy S 58T U5 3 5389750 5 gl (s agigh il
5 i i s iegisisiSenl 3 (1) 45 o2l
Slacuns 9 135 (gwyp YA+ 9 V50 O lagge Job L
s Sl wypy ca> A260/A280 4 A260/A230
Slodiged sl b dulxe (g 9 0)Blod (L b
YI¥ 5l jeS 5 ¥ 51 5YL wb A260/A230 cows RNA
@ Syl sxmd ol 5wl A260/A230 cuws il
Gl i peizmen A3k b Slocl 5 sl
Caws  MSb ¥ odgde > Cuwb o A260/A280
Sl snimd i S jeb 4 VA I 5ol A260/A280
!y DNase o €DNA 5w 3l L8 .abb o b piigp 4
oS d2ge Jodlhgied 3b o egi DNA Bl
RevertAid™ First Strand cDNA  Synthesis
CDNA calo lp 8,5 pbol (Fermentas #K1621)

&b Revert Aid First Strand cDNA Synthesisc.s’ ;|
Uyl o luwl jolate oyl (gl s odlitwl ol <8 s SS90
a5 51 ol ol dgSee B syl <Y iyt
FelsSee Vg 013 g1l RNA jilySin 5 s 03
5 dm g 03,5 Ll gl 4 (Oligo dTg) dT 631,55l
dyd PO aadd O Gdedy (ol Set il S plodl

b8 8l ol

P o9 4 Jootie s lalS 695 » o, X3l oS
P oo jswd B 39l (g9 53 0,5kl 5 Slas ((VY) 3,0

2l cage SVL (sl (6)9d (Jy mioed (ol o
sboi o piegn cnl 2 (FA) dsde o 3Slee
b (gyd s cod afa) oh,Sksl ;5 PMP3 4 Dehydrin
odb (yp (Bly Oloj yd Sl loysy GESly b,

Cw)

g, 93090

L (9CSA3 4 AS5305) g,y b, Skl Lalb Y ¢
(V) s QB! g Ve s e 4 oslie LSy
Jlogs Ly 3 o5 Sejolsbae 5 Saglaeid Slaein
ool ool V- Jodo )3 o uleniowd A (6y9d (BT 4
3 sinsSlo Yo s a8 1) (Stdly ol e
5 oo S s 93y S 5 3 (el YO )|
ST 0 Bolad Mol sl o LB pd dwle s S
53,5 il (g4 0 YO slod L SdS o bl s cuis
2 bl ey (SO0 celw VY [ olidsy el VY oy
WA DY Jols NaCl pio 5 (65905 o & (S A dl>yo
s 9 ¥se Lo V¥ g VYo AAe e ¥ Jolee) dS/M VY
ISl Gy b sl LS 4 4Bl (NaCl
80 30 (59 LS Jlasl @l &0 )L W S'gub b lg
Jolre Jl (wiew YO- & Ciinla 285 plxl dbye
Jlesl 59y glod bl dw 35 (cwow YO+ g o S
EC olfiws dlawgay o lalS S gy jlde JyuS 408
Cluisl b ()98 guonal piY dlge 3 5 85 oo plonl i
ol s & bl jlade pbosl a5 5550 (659 Jlo
Sl g 0 SB w4 S Jlisl el blls Sk
Cobye ddger S Ade (w JB pl S gSol
Y & ho loj gy > @b paiges (Vo)) Lsd (55l
3 2mp 28,5 plol (9 a5 Jlael J am sl ¥A 5 YE
ayd A sl b iy sl Ol 0 Sy gy pdiges
L i o5 ol
CDNA 33 g RNA g/ o]

8 15 RNX-pIUSTM o 5l oslizal L RNA gl 5ctl
S8 i (ool Jodlpgis 3o () ) gz
B s ol & kS wged Il s jsbay 28,5 plxl
Fro G 2B 0355gen 935 mle &l 3 p)S e Ve

1- Real time PCR

2- Revolutions per minute
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Table 3. Analysis of variance for transcript variations of PMP3 and Dehydrin genes in studied oily sunflower
(Helianthus annuus L.) lines at different times after applying salinity stress levels.

Wald type statistics

PMP3 Dehydrin
Sy gl - .
dfy df, Chi-square P-value dfy df, Chi-square P-value
Ly \44 ¥ Wio¥ «[+ YA A ¥ .y <efeee
RN \44 ) VWYWIAD ofeee¥ A \ \EYIVE <efeee
obej \a4 Y FYIM <efensy A+ YEYIYO <efens
Sy95 X gl % ¥ £Ivs <IYVAA A YUFA <efeen)
Olej X (g4 \a% Y YWYIYA L IRRRA A VWY Yav/so <efen
iy X ol Yy Y VoIAY <[AYY A ¥ Fols8 <efeen)
S5 X caies X loj % Y VESIYY <ofeen) A \Y YAAS <efeen)
ANOV A-type statistics
PMP3 Dehydrin
Ol oS @l
dfy dfp F-value P-value dfy dfp F-value P-value
Sy YA I VoY ARG YE YN Y¥/5 <efeeed
R IY) \ I \Y/AD [N \ YA \F¥IVE <efeee
obej YISy I \YIVY o[« «OM YAY YN av/¥y <efeee
Oloj X gl A7AN% I V-5 <IFYNO Yig YA N efeesy
Sy % o ¥V I ¥IVY <[-¥Y0 ANY YA VXY <efeee
Oles X Gudgis YISy I o/fY ofo¥ey YAY YN AAA) <efeee
Sy X cadgis X oloj Y S A/ <[5y NY YA \Viss <efeeny

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.12.35.225 |

dfy: Numerator degree of freedom; dfp: Denominator degree of freedom; P-value: Probability value.
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Figil_Jre 1. Expression profiling of PMP3 gene in AS5305 oilg/ sunflower (Helianthus annuus L.) line (salt tolerant
ine) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress
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Figure 3. Expression profiling of Dehydrin gene in AS5305 oily sunflower %Helianthus annuus L.) line (salt tolerant
line) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress
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Figure 4. Expression profiling of Dehydrin gene in 9CSA3 oily sunflower (Helianthus annuus L.) line (salt sensitive
line) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress.
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Abstract

In this study, the tolerance of sunflower lines was investigated to salinity stress at the
molecular level by studying the expression of PMP3 and Dehydrin genes in two oilseed
sunflower lines [AS5305 (tolerant) and 9CSAS3 (susceptible)] under different levels of salinity;
2,5, 8, 11 and 14 dS/m (equivalent to 20, 50, 80, 110 and 140 mM NaCl) using real time PCR
technique. Sampling of sunflower leaves was performed in 8-leaf stage at five time intervals; 0,
6, 12, 24 and 48 hours after stress application. The results of the study showed that in the early
stages of salinity stress, the highest expression of PMP3 gene in AS5305 line was observed at
salinity level lower than that for 9CSA3 line (8 vs 11 ds/m). In more advanced stages of salinity
stress (24 hours after stress application), the increased expression level of PMP3 gene in
AS5305 line was observed at low salt intensity (2 and 5 dS/m) whereas in the case of 9CSA3
line it was observed at more severe salt intensity (5 and 8 dS/m). In relation to Dehydrin gene,
an increase in the expression level at the early stages was observed only in 9CSAS3 line. In the
advanced stages at more sever salinity stress (14 ds/m), the increased expression level of
Dehydrin gene was 1.5 times higher in AS5305 line than that in 9CSA3 line. In contrast, at low
salt intensity (5 and 8 dS/m), the increased expression level of Dehydrin gene was greater in
9CSAZ3 line than that in AS5305 line. Therefore, the higher concentrations of salinity stress in
advanced and more advanced stages of salinity stress may induce morely the expression level of
Dehydrin gene in AS5305 line than that in 9CSAS line. Totaly the results show that the pattern
of expression of studied genes in two investigated lines is different, which is due to their
different response to salinity stress. This suggests that these genes are potentially involved in
tolerance to salinity stress, which can be useful in breeding and development of plants
potentially resistance to stress.
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