WAY il Y5 05005 /o3 Jls [ ie]y3 LS 3ol aolitimgy

mbjﬁiﬁ;’;ﬁgﬁ;&m uf'ﬁs ( ’M:”“ Co rﬂu\s ‘\-9LM9 )3 OVSS)S w“ 9{‘:& )b )g‘S)b Lst-ﬁ&) Olﬁ
 lilas e g "ol s Jds ool aal T Sleles gdbaesto LS g Bl durw

OB o e g (53,5LS pole olKutals okl § (65> i gal il ¥ g\
(hpahlavani @yah00.com : Jggue sdiwsi) ¢85 (omub mlio 5 (555l pole olSiisly yluisls ¥
olizile)S Sy pole olSily (Kb (5olam Claios 3 e evliwl ¥

IV oy go )b A0/ /Y0 sl ol

LXVLES
Dgui 8 Do Gyl doa 1 ks SWis don 9 SWis 3ble ).:-,o.\.;f g5 daSdga0 Jolgs u.g,.?w 5 S s
Cpod] Ladasily (ais ymy (150 aBlus 43 505 0 D (S Wounn] daoxo JIEG] g 000l dguiono Jkweid oS (Wi Loyl pd )
e 02Y el oS G 3 (Camlliy) 058 Bl 3 538 20 Jl J3Slgn U1 jobions s oo 8 s
PP ELR0G e Gl 5 1 (b 68)) O (g i o3 000 41 (LB (295 52 51 Jeols g k> Jand) T-65-7-1
P (450 (olyj Cdyb a0 3 Yo 0 ) oS Jlos! 028,515 anlllae 3,90 5,80 JUI 5 (1S53 g )0 5 Sihawgey
58 i el ( SLidlon,S 51 s 59, VY g V) dla 5o ¥ 53 L g Id mdiged g s SET (e S 9315) Al ol jorls dls o
5900 (6-SFT 9 1-SST) (LS 9,8 immont 33 3843 sl 05 (sl Tobaw 33 (257 MB i3 T-65-7-1 Cilige oY
Sl ol (ot il 20U (o (085) (i g s 4 Carundi (SUT2 9 SUTL) 5,5 JUSH (puiod 5 (B-FEH) (yUS'y,5
1-SST Ladily oyl g 8590 Jalgl 33 T-65-7-1 Cilige yd .awily oo (i g i b duany Ul 43 T-65-7-1 Cilige i Sz JUEI
Ay (g i 5y B-FEH (Ldasild (yawd o g pw dls po (b ymidmod (WS 0 03 aBlw 40 (g pien (US98 6-SFT 4
A-SST sl yj easS oMol ol p 43 calod 0 Joo aild 4y dBlw 31 (g uiuy 5,0 SUT2 g SUTL Culgs )3 g NS
e JUE! g SYL L8958 Slpome b (alradni) (35 1 5olme plgieds Mg o0 SUT2 9 SUTL &6-FEH &-SFT

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.10.26.146 |

. Yoo e (e
550 ©oge (el g9 N 98 1015’5 5)
(FEHS) "oV iimg351 (53,8 baugi (535 (TAYY)
Jold LaFEHS 58 o jdg)ad 5959, 5 )0 &
# LS55 5 (1FEHS) loj¥g,nmgish) LSy b
iy Gy 4y 45 0Bl o (6-FEHS) ;Y g0, 551
oS58 _[3 (26) 9B (21) slossgn cnss el
(V0) el J56STg ¢ Jokor 3 ol 0085 Lol oo a5 sl
1 8l "UT2 Lawgs aeoMygivw 4 BsSTy 5 5,k Jlis!
SISk gl 3 pizmen (V) 3,5 o0 ©yg0 Cadbgigs
Fplemodly Lis joye 3 ) Le lonle (iS0] 4l
s Salimsn (1) 358 g0 ©390 SUTL 33,0
O )go 4 48l » Ladasly L)“\‘““" » 4;.]5] J>1)A i ul 2
Oy @y 0)93 e (W) Al o pood (B9
Gl L8103, 5 51 ey 35, VAU VE UL paiS o laalls
2 5 Slam il cdled gl Sod le 4y (V+) aibl e
..\_.wl;so laly ad 5 s jd bolung S siow sl
A oS s Sy LS (Sl Sl (1Y)
s Jooie o8y (hyme 3 M e | (s el oy
A ols 4 sl glacassis b pB,l pl a8 conl ) i
Sloslaiwl g b o dunlio s b 1 oLy (S
Jeio plals arwg o Llg o b )] adlae g A
Lo (8 lalas p3 (YVVY) sl yisoiwl (oS 4
e 03y b duliio ) T-65-7-1 cilige (Y 05 ascie

NS 1,5 a3\l 350 iy

555U dasee JUH! (ilige ¢ Swid | 58 glaojl

Ao

245 29 o0 CulS @3 Cygo &yl olpl ) paS
Laaily by Cuol dnlge oloS (25 b &by o 5 090
o pAS ged 9 48 Jolpe i Sle (a0 Sl ke
Slae 18l 4 39000 s O 39008 (V) ol oS i
uuLf a8 D5 olmoygd 4y (iie Cul OS\M’L;.\J)L,
bios) Sy ()l Jhgd () B9 oo d2lge Ol 29raS,
aslw dLﬁbqu » b-\aj)b).:s:) J]’o pRL Y JLO..." 9 (P)J tj).g
Sl s .\_..:1)9 2 oS o.A_le_s bl x4
cel Laasly i 4 sloj o (Sis (55 (VF) diwa
ol 258 sn Stogts L5 o ) 1> >, Slae inls
Slgo daoxe Jlanl 5ok jlashy (0,8 5 (sly Jabe 5L
o bty 3 13000, 5 o el oo 3D (g gid
Cogonl dily (25 5 ),Ja_;.oa.g & Fiawgsd dlgo dioo Jla!
S Weel wlg ‘53‘”5,&’“5 (02AQ) Wb oo (5l
oRl8l asly 4 1) b Marwl saome JUiS) g 595 (0 )95
2 Jodome Slyamg S (glgome cpyidn (US55 (A) a2
(VF) dd o S8t |y paiS (miag) socdly JS
Al o Uy s sloag L L 5 5501 e
3L 315 2l e B (26) LB (21) cslatign L j5555,5
1- L;l_za‘_\)) g LiSe 8 jiiwgn (VO) Cosl o 5iie
6-SFT ( )'I,é_vm’l; J—jeS9,6-Y )5 15,8Lw) SST
LRET 03 5 (Sl s JnjgiS 98 =% oLS'9)8 15, W)

1- Sucrose: sucrose 1-fructosyltransferase (1-SST)
3- Fructan:fructan 1-fructosyltransferase (1-FFT)
5- Sucrose transporter (SUT)

2- Sucrose:fructan 6-fructosyltransferase (6-SFT)
4- Fructan exohydrolase (FEH)


http://dx.doi.org/10.29252/jcb.10.26.146
http://jcb.sanru.ac.ir/article-1-705-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.10.26.146 |

V¥V

WAY il Y5 05005 /o3 Jls [ ie]y3 LS 3ol aolitimgy

@iy bs) 4n CDONA célu 3,5 oy 5,571 U3
oy sl Sy ai plosl Fermentas ¢y
Ve e 3 (APCR) (8ly olosj o (8 Sty
¢S) SYBR Green | (5, ¢,5kb | oslisal |y y2Jg Soo
b @lie 9 (658 po-le ol iy o)lgn yulw
L Bio Rad <8, 51Q5 olSius ;5 5 50 as (55
00,8 1l )1,S5 aw
Golel Jaloi g 4y 50 9 o3liw! 3590 (50,5 5LET

e s odlil (6la ST 4y by e el
OLS958 Frwan 3 3550 Gy (s ole o5 (b))
5 1-FEH) (iS58 5050 (1-FFT 4 6-SFT 1-SST)
o3l ) s, (SUT2 5 SUTL) 5L Jlis! 4 (6-FEH
L0 gyl iy Slallae ST 5 (5
AllEID7 jl3dle,0 il ooliwl by p S5 (S 9 (V Jgio)
Ll S ol GAPDH jhails o5 51505 ol
ol o L e ol s (b3 (1Y) 35 ol
S5 as Ly 8 ol & cuns (18) Y 25T s,
L 5 0f ol sleedh (g)lel Jdodigay o 0 plosl
15 plo] GENEXG 5815 5 51 o3lizs

038 Frwge S)] (s Olo golaw GiB9R x5
u.,\_w 2 0)90 Jd‘sl 2 (l‘FFT 9 6-SFT ‘1'$|—) L)L'{9)3
et ot s 5 (L8102, S 5| oy 35, ¥) Lnaily
5 (B-FEH 9 1-FEH) (LS5, jlgian 3 1550 oo
Ay gy dlsge 4 (SUT2 o SUTL) 5,500 sl
(o) a8l jo ((Slusdlod, S 5 us jy YY) Laaily
AL () 2
OB 93 3w 53 15, Sl yj (o Ol

Oy 0y90 hlel > oleS i oS ol i b pls
Bla )i o ole aaw 50 (gl me (158l cely sl
e 92 2 3 LFFT 0 (s ol o 2 65656
o con 1-SST 45 ole adaw iol581 () JSCs) w‘.&u
(S Ll YY) gy s 08 51y (U8
o 3o 6-FFT 5 by sdaw dyg0 )0 Lol Cpre g
2 S G5 Cos BT 5 ol Gl o b &
WY sy 4y (oiling Gl o8y 9 T-65-7-1 cilige opY
sLacling S () JSb) 59 JpiS bulpd pln Y127
8 eolawl 5y5 0 Lanasly a5 50 5 dil zess Bge
slaalmg S cous tals a5 e L (YA 35,5
) e ( DS s coss lals ) et
9581 9598 615 Jald Jslone slalybung S
slgime (pyiin BS9)8 (MVOY) b oo goas (S8
| S ingy slaeasly S ol 3 Jgbra ClyngeS
B (26) 9B (21) slaisgn ()b 48 sad o S5

los Joloeo sacliang:)S saome JUisl )8 5 S0
(20 Sos) o35t )38 sl (ol e bloi oo Jos a0
Lol s Ol o o8 b) 000295 S Son 9 FYL
clise 5 ) (S 4d 2 3,5 ) gt
(1) 35 )5S oty o 03 4 o T-65-7-1

P Sl s Gl ap Saa b plagl
F e 59, V) Lals ad 095 blgl )> US98 jiawse:
OUS 98 50900 53 3530 S () (s Ol 5 (SLi8led S
0= 592 YY) Loy (45 @ pes alpo 3 5,810 JUil
plosl (oS (i o (Cuedlly) Bl ) (Slidles S ]
2l oS58 muddplio 550 slagj ol Jl (ST 05
Sl L 2lacsiss (i sl Goline (Spme 4
o=l il g ales SeS iy saome JWaDl g 5V (1S90
S S €05 puiS 3 Slae s lals Sl o )b
D9 Juad slasl )

W g, 9 39

S3ogiS pole oKl (Sliiod &S )3 el (]
Sgo 13,5 Ll WAYAYAY Lo 55 58 onbs asbio 5
T-65-7- wiin Jus cilige (p¥ Jold (hngly ol (a5
=l 5 plejlw (gmalipe Mol 4l I Jol> 1
s 5l odliiwl L) ()9 4 Cuoglio adsl ;_é;.m (U
Olgmsdny (b pAS 18 olyan 4 (P IS i L LIS
2 5S35 a1 s 93 g (sly o8)) o g
dslo oy oS L S pS5kS Ve (ool oS
Ay po pn b plsl VY Y Cud 4y Jlas 365 5 (0L
3,8 S 0 Ve (MS) (otloj]
SR paiged g i Jlas!

294E) P e S35 alsye 3 o)kl @lad g 5 Jlos
13 25250 (eladigy Lol dilu (1Y) 15 plool (alies LolS
obee 3l alic sl s (bles (85 jlas 3 b lulS e
Cygly a8 )laol_{;s g b gD ey Sy M
039z 40 phaie (g)lul 3o,k 5l sals byl o b luls
59 leS D5 bl ) i o (eSS oy bl
39> 5> aljg) wlais (9 dluwgey b a5 Cugls)
(1) 4505,5 (S (—elyj e b0 ¥ ¥
el sladilo cuodlly I (Bolad @50 ()3 peiges
oS L5 Jsbo b (S B3 olyom @) 02 ,bolis
N g b5 ©ygo GLadles)S 9,8 5l 5oy V) 3
S Bl ampd = Ar y508 3 mle Ol ) (b 5258
Sl o)l oyl oy SIS b A5 )l
A8l e JI oyt > Canstdly 35w 48l
ML olyab ) Carartlly 0,55bko j1 bty (YEAAVCY)
W oalitol b5 (o by dalllas (gl (Sp
) o Ol (w2

IS RNA glseal Lo (omed gl (b)) Gl
P-Biozol ¢S jl aslaiwl L sasd s sladises +/V Q
9 CeS DNasel )Ly jl umy .0b plosl (Bio Flux)
5093978 9 (6 plogidy il b ordl el RNA Cois


http://dx.doi.org/10.29252/jcb.10.26.146
http://jcb.sanru.ac.ir/article-1-705-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jcb.10.26.146 |

VFA

(6 i puiS (Sg )8 il y> BT 3)0 oS 395
¥0) o)

:gjl

s

1

Relative expression level

0

8

6_

4 4

ik N
0

S A5 Co8 paS Bl )3 (S5 mendsilio ) 1550 slagy ol
G 1-SST el Ly B (2,6) slindign (VF) sl e
DS I-FFT clld U B (2,1) slaassy 9 6-SFT

OWild type  wésg o
B Mutant ‘;.;L:’,

1-S8T

6-SFT I1I-FFT

laalls k5 3 0595 ilsl 5 e L5 o I-FFT 5 6-SFT -SST kS5 8 0siiS jimsgss (clag] (o et b =) S5

PAS ooy a9 Clige (pY Al 3 ((JLESlod S 51 (s 5o, V)
Figure 1. Relative gene expression levels of fructan biosynthesis /-SST, 6-SFT and /-FFT under water deficit stress
in early grain filling stage (7-day post anthesis) in stem of bread mutant line and wild type
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Figure 2. Relative gene expression levels of fructan hydrolysis /-FEH and 6-FEH under water deficit stress in rapid
grain filling stage (21-day post anthesis) in stem of bread mutant line and wild type
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Figure 3. Relative gene expression levels of sucrose transporter SUT/ and SUT2 under water deficit stress in rapid
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Abstract

Water deficient stress is one of the major limiting factors of wheat production in arid and
semiarid areas of the world such as Iran. Under water deficient stress pho'gos%{nt.hesis is limited
and remobilization of assimilates stored in stems is more important to grain filling. In order to
molecular analysis of fructan remobilization in wheat stem (penultimate) under terminal water
deficit stress, T-65-7-1 mutant line (M-, the results of gamma irradiation) along with its wild
type (cv. Tabadl), in terms of relative gene expression involved in biosynthesis and hydrolysis of
fructan and transport of sucrose were studied. Water deficit treatment (30-40% field capacit%/)
initiated at full heading stage (Zadoks 60) and sampling was conducted at two stages (7 and 21
days post anthesis). In the T-65-7-1 mutant line, a significant increase was observed in
expression levels of genes involved in fructan biosynthesis (1-SST and 6-SFT), fructan
biosynthesis (6-FEH) as well as sucrose transport (SUT1 and SUT2) compared to the wild type
(cv. Tabad). This event is due to more remobilization in T-65-7-1 mutant compared to the wild
type. In T-65-7-1 mutant, during early grain filling period, 1-SST and 6-SFT produces more
storage of fructan in the stem. Also, during rapid grain filling stage, 6-FEH produces more
sucrose and finaly, SUT1 and SUT2 transports more sucrose from stem to grain. In wheat
breeding programs, 1-SST, 6-SFT, 6-FEH, SUT1 and SUT2 can be used as indicators for
selecting genotypes with high fructan content and more remobilization.

Keywords: Drought, Mutant, Remobilization, Sucrose


http://dx.doi.org/10.29252/jcb.10.26.146
http://jcb.sanru.ac.ir/article-1-705-en.html
http://www.tcpdf.org

