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Lol shies 03 3l3 s & Ll o 5 s romen
dop 503 (slagsl 51l ge ol oladl b a5 (S Sl
5> Slis Lile DNA sl 3 old sl (S55 & pis
e ool e i sdS Ol sd slre s JIs 5 Lo )
S5 S Gall Sl 53 (6 et oS el sladenl
ilpbe ke Sseb BB S v 53 S e sl
Sl a4 A 8, Flal e 8 QLSS
Kb s G bl slazsl LB S sl Sl
Ky o de S Dpe Dl g D) Sl At
faome 2 Al o8 S eduled WSl ad Lo onl ol
s S5 gl Sl s ol 5l e sdons s &
.(Abdmishani and Shahnejat Boushehri 1377) W 35 .o o5l
s 3l 6,5 JSE (PCR)® S jardy (sle iy [iSTy SiSS
2 e S o el 01 5 I el o
Gl Sl b aslie o 1y ISl 51 VL ar s Syl
(D Ovidio et al.1994; x> oo Ol o, 5 S350 58550
5,8 Varghese et al.1996; Lafiandra et al.1997)
Sol a5 Slags) pleld gr AS-PCRT la Sl
Debustos et al. s Ahmad (2000) L 5 5,8 WlolsS 5
55 ol ol Cldlas 55 8 ol sls 5015 (2001)
Gk 3l Sl sk 4 HMW Gl glad15 55 40 Glase
Ls S i gl ST I eslasll L PCR (gla Sy
A5 5IS 5 sl JIs (SSR)' eslee 5SS g sla SOl
(Bad Vo ke Lo wdS dmes glelind ST
ol 53V Al ST spa el as bl e s) a3 s
Sl Mol S s 0T 30k a5 5 35
(Roder et al. 4l o Vi ~5hu 55 DNA LK X
S skt g (SSR)' isys sl (o, JIs5 .1995)
OF 53 &8 ol (a3l uis SSR) PCR 2 i J5S05e LS
S S o 5L i VPN I b osie ST S

ol DM D) peo 4) 0SS S s eSS lacs,

> Polymerase chain reaction

® Allel-specific polymerase chain reaction
7 Simple sequence repeat

¥ Inter simple sequence Repeat

doddo
5 <S5 g5 L(Triticum aestivum L.) 0U oS 150 coiS
Sladlsns b oy S lonsd Glagntisn oS
ol 2l Sies (HMW-GS)' VU J5S050 055 L o oIS
Ll plalis w2338 b ¥ Jsb 45 baogsy 5l 63 S

Payne et al. 1981,1987; Macritchi et al. 1997, 2002)
r.x.'S/ » HMW-GS ;> ¢55 (Uthayakumaran et al.

Al a3k oo p 4 Gl G5 slolKe Lan 5 g SIS
(Glu-1A, Glu-1B,Glu-1D) G o5 5 S 3 san Slapsises S
.(Payne et al. 1981; Shewry et al.. 555 o J xS Lls 3
b 518 a5 Y20 0B a8 il slacs 55 1992)
Glu- ol 3 ol s s LSS oS Wl VU J S0 059
53 Al 553 5 GIEIB el lr s dsly ) 3 b G A
Sl bl s L Ky e IS GlU-ID WKL
Glus ol L3 Dx5+Dy10 M S 5 (S g oS
Cans ouiS L Dx24Dy12 U oS 5 S J= 3 «owllD
(Payne et al.1981,1987;, Hamer et —oul L, lsb
S 5 al.1992; D Ovidio et al.1994; Horvat et al.2002)
SDS- b 5l ek wls s 58 HMW ladsly
(Margiotta el _sluls L HPCE' s RP-HPLC ; PAGE"
Slp Jseme la Sy, et al. 1993; Sutton et al. 1997)
Lo S el pdiS 00 (S35 e oLl s plebis
sl s Sk Senl s 4l (85 SISk S
S e - 52 IBL IS MR T
Sl e BLiyl s Olallas sdes (Pasqualone et al. 1998)
e 53 30533 7S S5 51 aslind L 0L kS 5 i IS
gsoxs 5> (Payne et al. 1981) =l a S ¢l SDS-PAGE
5 Abe sk L 5 E3y Sie eilies B, al Gl
SN ge I L e s (pl 53 badls 5 S o Sl
plld s WSl Sap 4 e oS 3 e WO

Ssd e ool gl s gl slacpY dUT olS 3

" High molecular weight glutenin subunit
? Sodium dodecyl sulfate poly acryl amide gel electrophoresis
3 Reversed-phase high performance liquid chromatography
* High performance capillary electrophoresis
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g, g olge

AL sl

e Ml ol 50 CoiS Bl 5l S Ob ek (S 85 4
CatS Lo o, slapl o (Zamani 1385) acils gyls
Vo skl L DXSHDYI0 slausts o5 sls 5 2l sb oosllas
T-66- 5 T-66-58-9 il slacpY 5 (Payne et al.1983)
sV s Sles 5 250 b CukS L b o35 Sl 5812
« (Payne et al. 1983) # ;lael Dx24Dyl12 (glad>ls .5 sluls
S Gosk 4 LAd a8 s lime S 55l Olge
Corer 33 Opmed Dy S e (W g3 a3 a5 o8,
(SN a3l Jols Fy glacs 55 5l a5 Yo sl L«
wslizal 3550 Cilge Loy ld 63 S 4 s S
SR 5 Sy (SoosliS Slides edSlash 4 Gl
L g WYPO-FA sla Jlu b 45 35 Ol o3l 65,5 Olesle
LE b me e

DNA oI s

s CTAB s, 5l eslial b Sy 23l 5 DNA o1 s
3 DNA S LS (ab_;,l (Doyle and Doyle 1990) awsl
5 e e Aoy o LT U5 s s Sl s b
2021 Jae CECIL o gbs sl oKiws oy 0l chile
5 S Ve clle b oes g5l DNA s 4l
5SS g el 53, DNA 51 3, TE 3L L 25 Ss
3 e3lizul PCR 3 b

DNA G

(Hallajian et oxi > b ISSR S3lel i sl andlas ol 5o
A% eslawwl (Roder et al. 1998) SSR J§)'L£>T 95> 5 al. 2009)
X5 Jal2) X g5 gladly 5 slaeldead sa JIs .00 Jsix)
AYS517724  pinS) laeyled L X201 5 x227 X222
Y g5 sladsls 5 5 (AY159367 5 AJB93508 X12928
5 AY486484 - iiSl glassled L oyl2 5 yl0 Leli)
oo NCBI ol 511D Lo g5 ol L Jas e (X12929
S0 GO slacas gy ol 5 boals wlal s
SIDX2 2oy bolas e JS Ulgecos X gy sladsls

4 GeneDoc Slgle s Sl eslanal b pioman AN dsa=) s

Slalsd iS5 gl el (S5 T-F L0 LY slesl
(Zietkiewicz et al.1994) 555 » eslizel I DNA
(Huang et 0L oS Cilisie o3 o35 53 SSR (sla S0Ls
r.).,‘f 55> ISSR L;Lmjfil,i.} s al.2002; Hai L et al.2007)
4 Syel Codbge ssb 4 (Pasqualone et al.1998) )55
Bl s 5 (S iskd Dl 5 (S35 g 55 pbl sk
lazs S )3 eslial 5 e

ssbe 43 Sles il Gas b oaslie 55 Ol sl s 06 ¢.>.-§
of wlodss ooyl b aS LIl casls a5l ( GlSs =
5wl K 3 axg a5 B o3Il 4 syl bL
23 Sy sl plld ampte eS8 edd plnl Sliniss
(Behnia colesys Fpms odiSTpB,1 o150 cunls 53l
Doyt (el Gy sl Slibs 0581 s 1373)
S gpmen 5 Sl el Jl o 0T JS0se eled 5 558
S @ S s sk a4 S s el Wl e
ol o sl €l kS b el e s sladsls
B sl oll o e o0 Shas Olge S5 51 00 r,\:f el o e
Cilge sl bl et sdle s i )5l ks
ol Bl b oles o Lol Wiy Byl s Sn el
Ll o (S35 oS S Shs Bl ool
(Naserian Khiabani et al. coul a3 S &) po ilites o
PSSy oy S Sl e s e Slides 2007)
ol 2 dls GBSl s AS S Sy F S
(Asadi et al. 2007) ol ol plol S 4o slay g el
O3 b oeSslS oty s olant gla S5LT roan
L Dx2+Dy12 5 Dx5+Dyl10 sl 1 25 e YU IS5
ColkS e Sl (STS)\‘-‘.‘“’) Shalas bla g, 5,8
a S 3 eslinal 390 Cibge slapnY s el cnl 53 2150
Gl ST 5 ae Gdss ol Cods (Zamani 1385) ol
Shwd g gz 3 GIU-ID o35 ol b oS s o 1 b
bl 5 oLl S Sas0 el 1SS JIs 5 eolale s
ISP ST Sk IV
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! Sequence tagged site
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oli iS5 lakad o313l 5 T sl (Uil (glos ¢ 55 coslinal 550 sla S5 alul =) suter

Ssel (o' —>¥) Jiyp (C) Jlasl slos § (bp) ks o514
N CCA GGA CAA GGG CAA CAA GGR TAC NG Dx5, Dx2, Dy10 f50_q\ ¥
S, CCA GGA CAA GGG CAA CAR* CCA GGA fA Dx5, Dx2 VEY_\VEA
S; GGK* CAG CAG CCA GGA CAA GGG fA Dx5, Dx2 SEF_\AAF
S, CAA GGG CAA CAA GGK CAG CAG oA Dx5, Dx2 5 ALA4.
Si3 TAC CCA ACT TCT CTA CAR CAG oY Dyl10, Dyl2 OV =\ ¥4y
Si TAT CCA ACT TCT CCR CAG CAG A Dx5, Dx2, Dy10, Dy12 SVRRYTH

S (L) : TGT CAA CAT CGT TTT GAA AAG G NG Xgwm-135-1A NVIPIVN
9 D10

(R) : ACA CTG TCA ACC TGG CAA AAG TG

s (L) : AAT GGC AAT TTG AAG ACA TAGC NG Xgwm-458-1D RV

11912

(R) : TTC GCA ATG ACC TTG ATT AAG TGG

Sl s VY les s SHLT Ll b dds s S
(ool o e ST rals i 4 alds 0 Sde 4 ol S
ek glo s 2Ty wsb 2 3185 5 S la ST 5,4 s
A& eslewl (Touchdown PCR) Lo glad> 0 JalS 5y, o
Cod aats glos 51 VL glales U lawl 2STy (Bs onl 02
bz STy ol slaas o b s 5 s e ST ST
- o303 RalS ba ST 3 el 51 5ol bl Ladlall
o dlasl a5l S G w0 ST ol Jlasl s
Skl sbul 5l (250> G Jae pl 2,8 o ol
Sas Lol PCR (oole glaas o 5 &S ojlpalay ) 4l
(ICARDA  2002) JalS o disd o cduslosl 55 S9SCis
W rl?u.‘ 23 b gl L 948 Sl Annual Report
Aids Vo ode w ol S Sle a4 gl s (S ds
@l S sl a5 48 Gles s (ol 4t =V b ogs dds s
I IPES TP NN AW 4 BT PR TRP W 1 ( R
(algnl et o YO b e 5 4By SO e 4 a5 o
FA los 5o sl YO i 4 ol S sle ax s 47 gles s
sl a3 VY gl s wids S e sl S Bl
Sl 53 ST lg s tan o o ey SO Sle 4 31
» PCR a6 OV g ai35 0 e 4 5 8 il a3 VY

VY calis bsle el dl L ST L as s ® U5 s

Ao T 3G s s KeGUA (s ds 3 RG> 550 sla JIs 55 %

L awslie KaK Ly s b g ol 0B8lus o) 50
Slopasr 5 Gbts wlie 5 a5y s is
GO Gl e s el 5 bieals WLl ISSR
o STl 5l as Sby e s X g sladsls s
5 ENSS a5 Mo de s sl S5UT
(Hallajian et al. 2009) Wus bl 5408 gladsIs
S5 sla zSTy 3 RAPD s, Jbes 55 ISSR (sla S 5T
Gl STy 6,8 e 13 eslinad 350 SHLT S Sjsm @
Al A S YO Jold 1y e YO o8 e 2 2SS
35 (Ve Js Vo) dNTPs 2y So /0 (00 X) Sl
255 DNA 25 o Y0 (V50 o 00) MgCly i S
(SU Slyoy DNA s S /0 (il 5, 8n 03 ¢85 56 ) 0)
35% 0) S5l a5l xJs Ss 55 ¢ recombinant Taq)
\W 510 SSR 5 ISSR sl S5l 5 s w5 (Ve
oz 53 PCR STy ol plowil i 5L 53 O 1)y S
S alsl RS 232 Jus T Gradiant Biometra JSG Lo g0 5
So 810 5 (ISSR) Sis Si3 S7 Sy sla S5l w by o 281y
(S Al e s bl 3 les slaas 2 L (SSR) Sy S
b s Al e 4k 0 e w0 ol S sl ax s 48 gles o
1S sl a5 48 gls 3 (il i uls gt > Y4
b O dsan) ave sl 5 SHLT Ll wids S ol w
o 3S Bl 4y VY sles s SHLT by wdds S o
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AAJUQAJJ}AWJJVQQEJQ)JB}WMMJ:)J&;M6%@@3:1,\;&—* JJJ.;-

S Aokt S o,
s F,
Sq G Y CJAA
S, sV sv +/AA
S A o /AY
S; Y. Y A
Si3 Yoo VA +/44
Sis YO A VA
So Sio ¥ \t /AQ
S11S12 A sV /A0
Lo 2o
TV/) O/ -

s gloazes B1ar glees S 5 g cile W g
tiloms (V) Wslas 3b S5LT 8 (PD)' Sleas Jlezm| uslie
R

P‘I' = _4?:1?5}!.;"" E::_-liE;:;_-l:zim?t}f:': (Y AJJkJb")

el ol § T Sl s =py s el i T S5 =pi el ol 3
o6l ot Jlazmt & S5LT s (PD)” (S By
L alows V=PI ol 51 s e OLES 1 S5kT &G Law

. (Caetano-Anolles et al. 1997)

Cgr oslinal sype gla Sk s oLl sk 4
it casdllae 3550 Fy (slaoner 5 Wls o6l 5 g5 alals
Jsb 255 S35 s 3550 SSR ST 55 5ISSR S 5Ll
Lok b T den sanle 5 5L ca VY0 Ls S5LT
oslaal L .(Vdsdr) Lsss GlU-ID 55 0 53 o150 oS
JS 3 s pBl 53 Gads ol 3 eslinud 3)5e ST s
ankad YA S0l b (Ao YY) Sk (5,055 asked Y4
Shas (Ysdr) b od S5LT a5 JSansr (55
M\Yuﬁwcwwéj‘}ﬁgjd&ﬂ)ééﬁguw

? Probability identity
® Power of discrimination

WWAY Ll 0 ylos [t 090 [ oy 98 S5

GOISLL Y50 Vool Gl 5 e Bl FTXYY sl 5 e oo
a0 gl el Kl Sl PO Ol L JS s Al
S, il s 1 S2 Jue Biometra oSus s ol S sle
(Bassam et 55, bl o Ol x5l eslizad U J5 (g mel
S5 51 ol a3 631t il ks Sl L al. 1983)
A 83 ez (Fermentase) Yo+ bp DNA o3l Sl b
Laosls Jloi 5 4 52

3 Jol B e 53 Aol ST slad3 51 Jool slaasily
el cplls 5 T-66-58-12 L ;o5 5 T-66-58-9 L o2 3N
Sl eslanal 5550 4Ly G Sl LS5 53 Ky i O g 4
V202 lsle s 51 eslil boleasl fos 5 w238
s e alis Cyle Sddy yse (Y1) NTSYSpe
e (1) Wsles 3b (W) atls g ol

Sij= Ea:,.-'::_:a +b+c) () dslee)
s @ caglie Syp0 2l 5> o L (S wdaly ) o
‘-5]} Iy s G\:J 23S gladsl sl b &S s sl
I s GL:.? 05 &S glanl sl (€ 5 5,08 5525 >
2ol s e Js

sl p el i Cols Sl eslatal b s s ges
5 ol gl ol ol 5 48 LS5 UPGMA. o, S0

! Unweighted pair-group methods using artimetric average
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(Ao ;3 00/08 ) +/AA 5 /A -0 T-66-58-12xTajan ;I Josl>
S cul sl a ol s sl YL s
S oy 25l lzel caalllan 5 50 slac s 555
Sl (slad (6ol et yod I b alie )3 (6 55 pdons
S5 SN an L e g LR s
s s e b sl el S asdllas ol s ol
S I 3 dlails oSl o6l CadS b ks e e s}
ceiS Bl 5 cosline Wiy 55 o coslizal 5550 gla S5LET
a8 Sl (Jod BB JSSair 50

GLL 813 5 Sy S5l 55 eslizal 5,50 sla ST -
5 (0 J2) Lsls QLS 3 55 cplly po ) Fslize sl
oy 3 1y Mo Ao 5 SIS o8 1 SV e
A o DNA ISt (Ydsdr) L3S sbl Jol> 20 5
ol sl Sl oG b 5l & s sl s
5SS S e S Sl osds Jols
. (Long et al. 2001) AL o Jool> Cl;i PCGAtE

T-66-58- 5 T-66-58-9 (sla - uV L o0 Wiy o alis ol
o3ls Ol Y > Ko sla ST 5l eslinad L L5 12
sk U ST s ol 5l Jeols glaesls 3l aalizad b ool o0
ol mals wlis ol (Y sde) plly VL IS
S b b S s ol sS pe BL
(F 5T IS2) 4l e 48 & UPGMA

oSle (V Camex) T-66-58-9xTajan 55 Fy Corex 3
VYA 5 /5 o5« Tajan 5 T-66-58-9 « #s wlis oy o
(52 Comezxr) T-66-58-12xTajan 3N Fo Coumex 5
5 4 Tajan 5 T-66-58-12 4 -l wlis oy, Sl
adllas 5550 SlaCaner (lad ot a5 a5 3g +/OY 5 +/OF
Tl (S alis a5 Al edalie 53l 0L | plie s 53
Calid 5l jrin dby e Silise Vs 4 3 55 s 5l ol
Al e oz Iy w0 Lol

55 oslinal 350 gla SHLET 45 sl OLas glad = was =
LA S Y o I I B

ool el j.)d.sjsmmﬁj U;ﬁm_\)c,.:x.o;,m slasl

andas VVO SHET a s labad sl o Sle 5 540 & sline
S S adad YA IS 5 58 By Carex 3 Al b
s A e andad PVO Sl U (Mo s YO/Y) IS
axkad VE U ns s candllas sy S5 O 5y (6,80 olakad
a3 Vo0 ST e s ek sl Sl 5 34 o sline
Ciles Gl s st iS5 Sladad Slyl 5 s sl
3l esleeul L Mohammadi et al. (2009) .55 +/40 U +/\Y -y
5> eslimal 350 035 5 Y Ve sy eslsalen, STV
Srs Olnl 52 0L S Bl e 5 Pl el
55 Oy WTARF (. Slal JT0AY IS 55 S
S S Lsls Sl YA Sk L /A BT T 1) 3
Sl s Pl Kle bl ol ) =W Lol
s3lizul L Prasad etal. (2000) .coils cills (g3l J= b T
P LS 55 00 Bl 1 T 00 woylsaleg, SHET Y
SO a1 (YVO) (g8 W slaws 5 s 8 Llubis
s WY Struss and Plieske (1998) .63 S 5,158
A PTAP G Sila booylsales; S5LETV0 51 eslizal L1,
Bolouri-. s S (5,158 s 83 VY o 3l G5 0K
o)lgales, SLis Ve 5l eslized L Moghadam et al. (2011)
oSoka b JTPO IS 55 elys g o3,V lacaner o)
LaS L3S 5olS UTA o Kle LAY BV T slaas 5 /Y
EE s sl sl Gl e ol S el 2l
03 Ml s 4 Wil e cilies Dl 3 el 5518
S ol (Sl ey 5 adlas 5550 sl sl
Sl e 3w, LS 4 STSS g eslinal 55 la Sl
do)s oy iy (Mohammadi et al. 2009) sl s
Fy Cama 5 iy pb)l 5o S8 s 0 5VL 5SS

(YJ342) 3585 5 Sy S5kl a by e
5 SSR (sla s 3l asliael L g3 w53 wlis ol s Slsl
YoV S 5 s e By slacmesr 5 oy 52 ISSR
L2 /80 L5 2 /OA s 4l (ol ol als sl ol onls 0L
Jol 28 3 alas ol wals o S0Is13 3 0VO SOl

CL”J 05 5 (Lo s YYNY) 2 /VA G o /Y s T-66-58-9xTajan |

WWAY L /Y o ylosds [ o 0590 [0 g8 S -




1D 0953 ol ISSR 9SSR (sl ySlis il 3,

OSan 5 et )l s 4 o

50

45

40

) i sl

35
30
25
20
15
10
. I I
a o=

05-05% 06-06% 07079 08-083% 095-05%

SRy Tl s

SOETA 3l eslind L T-66-58-9xTajan sl 5 a5 -\ S

60

50

40

30

20

CARTRE N

10

f

0.6-0.69 0.7-0.78

0.8-0.89 08-0.95

A e

kS ol sl s (K5 855 Slalllas 5 e 5
A58 8 eslial 5y 0L (a.\;f sl 5 bl oS
el 53 ISSR sla LS 5l eslizal L DNA (VL ISCses
(Kantety et al.1995; ol ol 55155 50 Sos el olS
L Blair et al. 1999; Hou et al. 2005; Sofalian et al. 2008)
eslazal L 0L ¢.\;§ ol laasl s ¢ e sl s
SULS 5 00 Sheds edd gy el 5 Lwdda gla S0
Salmte SIS b sl L (e 4 s sl M

WWAY Ll 0 ylos [t 090 [ oy 98 S5

SOETA 3 eslind L T-66-58-12xTajan <ol s Il w5 -Y S5

38 13 by e g Sl sl bl 5 (Ses S 8 s
0 STl (S 5 oS sls DL s e (YF JSC0)
Pl 9 s K Camer s B lS e 2l
aslis 4 4o L as S o /FF 5 oMl ol
alllas ol 3wy S8 4 SHll cis 5l Lol gail oS
5 MKider do s g ar s Ly BN el s
Fy Glconesr SSE oy 5 b SLEN ol SS& o)
L pasde ol 5o W s bl ST B s

oS sl 0 ilg e o 4 S s S SHUl s
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S sl ST s Mg 5 bl T-66-58-9xTajan 356 Fy ol 5 udlls o3 lssad =Y S

) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.4 053 0.2 [+ 031 09 100
Coefficient

Joae b S5LT 5 T 55 bl T-66-58-12xTajan 356 Fy z6 5 cpllly (o555 Jlaged =¥ JS
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Tajan \
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£ 2=z 32881
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T-6 -58-12><Tajan OSW )\ J..pl;- F2 (S N CL:J VYW 9 (A) C...'U}.n 6UAJ\J B fu)b: SIS Jf)LGT Lg.bl.» ngfj\ —OJS.;

oS Ll 5 el 5 oslle kS L glage 5 0l
Colhe w55 a5l aS GBSl a e ms bl 5 sl
OBl 5 G e sl 5o prames il diadipl i
Coeal 0L paS S Pl ST gl oo
S Wsls olis Bolouri-moghadam et al. (2011) .s,ls
et 038 ST 5s oL QLIS 5l 5 SSR sl il

&?QJMJ‘JJ}PLJ{ .)J.é.'w L;'.BOK"&:’. BL Ql&%‘
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