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1- Marker-Assisted Selection (MAS)
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1- Trandocation


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

AS ol piF 5y b o sle e s alsil 355 sl ;SIS S &y Sl

CatsS Sgne (G o ls 0 ,Sles 4y
o9y el LOVY) dged colaiul Lerﬂ 5 slsl
2 Olrl e solzay a0 5k (sl sl
oS Sgpy lp O clidss s
izma® el oot Al ol e b
eor Slp Orem Seer oyl
Glu-1 55 o5 yip sl G (S
Rles Sl esliinl b g, gli)) cio g
ool 5 2l ganms,S 5 SAS ver 0.9
sl 55 5 SDS g, elis)] (505
LT ps S ey & GIUL 55 olSe 5
b bl SPSS I3l 5 5l eslizul
Slopy 51y 9 Jeg oSl
PCR Iyl

2 ADX5 T jpa> (S5 e
o ,0 1BX17 4 (V9) Glu-D1 o5 5
&5 oSe o 1AXx2 JT 5 Glu-Bl 3
Jogle puS Llbals 5 () Glu-Al
33,5 ayy (0#) 1ALIRS 4 1BL.1IRS
zo 4 byl PCR sl 55kl Slasin
SDS gy gl )| (3031 dlioo (V Jguz)
sl OF) ls 5 S35 by, @ 429 L
slo Silis go 5l colaisl gla S5l as
Sy S ST g 5l aelss oSl
DY g WA Y lall jpis e
Aol 4 ol plodil 4 1> YO )0 0uls oolaiul
Slosdmly Sope @ Gl sleasz
a8y F coe 4 AFC gl o 4yl
@Wids | Sae 4 UFC 3 ojlucad il
Sae 4 DIC — OAC a5 Jlasl gloo
sli o 3 a5l oy (slos sl O
05,5 plxil 4l A+ S 4 VYC laas >

pae kg jpax Lanid Gl o

25 el 04 s g WA LY o T g
slazals a>pe 0 P2 s 56559500
oSSl b Ac 0 5O F Cl;l.; 9 ;45; ‘al.?r.;‘
2li5 (S5 Sy et 5l o 5 LSS
g 00l 0dild )5 1 ac 50w olKinle;l 5l ol
il (S35 lgiome <S5T (595 )b nl s
Lol ol Sl al>pe 0 b aes 5 )0
5 Sl 9 el Slop 4 IS
Sy ond gy (S lyme elul p
Iy 095 gllae slaasly disdan job 4 S
Slp P al Froiabeyl cpl 4o 0403 Sl
slaSile dhiwg (S5 Glye e
2l .was luals 'PCR slew ,» DNA
9 uL?b..:‘ F odﬁ}fﬁ CL’J..S ul~° )| Fs odﬁ}fﬁ
bpl)l w9 st loow,p sk
s Jie Fa hed a4 YU sl ol
oo (S aigel oSy 5 DNA gl 5el
plxil 'CTAB iy, 4 slazals al>ye o
slin flojer ool uzmen (Vo) <88
1BL.RS) Jlsgl> poiS plral> 5l slice
225L ARS L o rals sla T 0l 4 YT
3ol mbS  eul jshaie 4y 5 0l plxdl
O3] 5 cetS b gls aas 5 ey Silis
o Ly ab eslinal "SDS g, glis)|
o) 55 s Slas 5l a5 SDS g,
SelS Dya8 0 cege i Sl S
Dibos e g CedsS Loy anils
a5l Al Y g, x> a5 b
‘blS?r.u.u‘ 6‘)‘0 9 609 u5l.b.c 45“9-’L’ M

A O9n OlP e 9 amdlbioe yii (FelS

1- Polymerase Chain Reaction
3- Sodium Dodecyl Sulf

2- Hexadecyl trimethyl-amoniumbromide
4- Between Groups
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1- Touch down PCR


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

A O S 505 Il 5o sl Jud 53 Iy G35, sl LS S 4y b

odds yastine ¥ Jod> 0 9 28, IS (STS)

I dels mls Glp usl Glgea el

el s 5l aeilas oKl g 5l o Silas
= M-83-17 »x Parsi Fishtar w» M-84-14
r :' b - F"
— - -
=1=
F1
i TR—
: * FZ segregants
£ - +
1=
®
[F]
10
| R} - Ea -
Il - 5 &
[ -
[ -
E] Y B
(L]
17 &
I8
(k]
il B L3 =
=1
23 = F3 segregants
> ™ il l eEreg .
24l = J + | =
sl - .
3 T I 2%
28 - a - = H H = u =
9 =
Wil =
4= 17+18
i + +
L | - - - - -
al
- 2+10
1 B B
;q: =1 l_ F4 segregants

Sl sl M abg e S5 agisbliSa aiS Fa 5 Fy Conax ol3l aigal § 4o DX5 BX17 AX2

S04V GIFAL 5 e 51 Y gla T
5 o 51 VWWHYA 5 Glu-D1 o5 5
ly 3530 (s g, g5 g9, Glu-Bl
o8l el T cpl Se2g aSy jsboay o)l
oo lis zuls 0l oo SDS g, gl
S WA X)) alaw gl L zls o5
ke hls a8 A, YL L O
CL.; )JLM: 9 0093 PV OBJ.> SDS o ad) él.su)|

Dbl OFIY gy 9051 5uiles (gl

a3l s (100 bp)

asl i 4>, SDS g, oue

@l b Fodhe (55 codsS
&5 e sp sl ool | (S
Y sl Pl as sl olas (F Jgus) Glu-1
5 Gt Shwad O+)e 5 VV4)A
ol Al gy gl Can Lol S
5 (VY) oL ¢ colygole gl b ass
g by cilhs (VY) o, Ken g ylaxs
SDS gy i) 9031 5l ol mlis 4


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

A WWAY e 5 5l N F ol [oted Jlo /2] ol 23l dolisiangs,

SS9 Slis 5 el Dlogar L
Py g bdsy ST Wik 5 ez b
ax ol &0 aler 3 calize >l
olegzr i (290 pleisle ol adss
Sga> £la )l (adw g 30,8 als S, YL
09 (Sl calsy sl e S
55 Ky lglen 4 Cwglin 5 lawgie
(5 ol Salas csloggd 55 coiS
Slio axly bl gl a5 wiad Sl
5 wog ool Slis I g)le 5 oglhas
S Slgme G jelate "‘M-?M
Zorezr 2 5l DNA dlagygesl 5l Jol>
Sailad Sl b g ol diged Ve onu3S
Py ooldl g aiad Jate oKisle;l 4 g ouls
P Ilaw o g0 5l ol LS )l
wiad oolel Fy s Jl gl &S
LFssFoslads o ol gl ¥ Jgur
5| del ol jpampas aes o Gl
sl Vb sl S lagler pusS plral>
bog o9doe woeime 25l CudeS Sone
el By, Olger gy ol ) eslana

2S5 JelisS 5 aige I) oS sl

el sail am opl Sl éple
YU Jy <ol STS o )S )l 5 )b 5l Jol>
b8 JJo SDS gy gl g by b
@ axg b lpy sdbee B cpl Coxe
@l 9 SDS  Cgw,  gls)l (el
YO 4 VY VA A ALY o> 26 Jgu
CuiS sl A ya W8 aSl sgg b
¥l Ll SDS g, el )l soe s
FO 4 2Y VY VY £F FA Ll o W)
Oe5olS sleazly nj edle plgl colS
saxly p; ydbces Vb (JeSdge 3 b
Comd ool (Jse 03 b sl
5 P95 s &iF (oklS @ eSels
@b ol (F) Wilioe S Ean slye
Sooxly ny w568y Ay Sl
Sl olen 4 (5ol glixl ple g alize
A2 o i |y lass
5 &S Jeily Lo T gl ol
Fs Jud a8, sl Fo s 51 YL 0 Slae
a9 by olRaslesl o YL slofus g Fa g

OV g WA Y 5 HTaw o jpa o
Slhac)e 5 5 wblige CuleS o Jse &S


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

O S 505 Il 5o sl Jud 53 Iy G35, sl LS S 4y b

anlllas 390 Fo Comaz j0 ouds olulis sl PT-Y Jgo

Cgmy g1 505

$lpF gl oS ag,

g Y VV+YA O+ . 1BL.1RS/1AL.1RS DS e e deUT
3 - - - - 00
Y - + - - v Y
Y - + - - \A¥ Y
¥ - + - - I Y
A - + + - 04 Y+f=v
# - - - - A
Y - - - - FA
A - - - - 44
a - - - - O
\. - - - R D
V) + + + - A Farefo) -
\Y + + + - \AS Y+v+f=) .
\Y - + - - o Y
\f - + - - £ v
0 - + + - ) Yafoy
\# - - - - oY
\V - + - - oF Y
YA - - - - \tg
V4 - - - - Of
Y + + + - I Y+v+f=) .
'3 y y . y £y
Yy - . - - A
Yy + + - - 70 Y+¥=F
\As + + + - \A¥ Y+v+f=)
YO - - - - £0
\t4 + + + - \A4 Y+Y+f=) .
Yv + + + - OA Y+v+f=)
YA + + + - 7Y Y+v+f=)
Y4 + - - - YA Y
Y + + + - Y- Y+Y+f=) .
) + - + - oF Y+f=v
Yy + + + - %) Y+v+f=)
Y - - - - f
vE - - - - 4
Yo - - - - N
\nd - - - - OA
v - - - - 04
YA + + + - vy TarEy
Ya + + + - v Y+v+f=) .
¥ + + + - Y ARARA S



http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

2 VAT lias) 5 5mb N F o)l foind Jlo fsely; olalS oMol aclizags,

SDS Ggm, glis )| L GlU-1 5 e 5 slo P ooles  Sinaod olpo -V Jgax

Y VWA e
VWAIA IS

B+ - e o

sDs oy N XA

Doy ) g0 Jlaiml mha (o o S I Sre et o 5 A Y g%

F 9 F 6L®JM ) Ls’l?w‘ CL«.& -f JS»

abgs o (SN M-83 17/3/ Dove”S”/Buc”S”//2*Darab/4/Pishtaz/3/Ww33/Vee”S"//Niknejad

IR R SRR SR R PR Y SR RY VRPN IRYWRY. IR DU AU 2 2 7 23K 779K 72 AV
TASYAY - ¥V _PY_PY_FE_YO-YF_YY_YA-YY, F-

P

FeoPAPASYYY YAYY_YP_YF_Y . Y-

YA-YY-YV-YF-A\Y -1

BeVe o WAVA Y T 4w e a3l
shlo o b Jolds oy 09,5 il o
WA gla T Jols 215 5 5 VYA I
ool slasgs ags il Yo
O S| aS ‘51.7.4 5 SDS S &L&_‘;)l
Aol DS Y LS 0g o Jae ey )5
bngie Gy, x> b ogls VA (sl 05,5
9o 09)5 9 ».\.;)‘Q .b.wg...o ‘"4“.9'“5 Y -0
SDS g,y px> YL L gli VO ol
“>)|° gs’yl" 9‘-‘-"-‘5 as ML"SO YY-#0 e
Ol sy o bzl ¥V ol pgus 05,5
YUK o)l ol cudS aS eng FA-YA
Gladss 425 50,0 sl Jol> al,Fg 000

Qs.oﬂ o 5l ol b addlas ol o

5 5 sl @95 9 SDS Cgm) elis)|
oy A GagS 9o Glul 55 e
Gladss w85 plxil (29,5
s WA Y 5y bl aye bl
wled oo SIS 09,5 O w0 1) Lo O+) .
VY zlo g Jlaw ;o Jols zL5 8 Jol 09,5
pgd 05,5 ilbco O+Ve o ¥ WT 9o ol
Iy 09 S pp Pl aw b gls aw Jals
Sy 4 ae)ie 50 Soieled a0 loaw)p 5o
Sl lp W esls lis cawlus 05
o 095 dgs ol (gom lafus
g YV+YA 5 O+) - Jﬂ o bzl e Jols
Vsl 095 wilbioe 2les @ O4) - L
S 05 sop 1 P2 Jd gl ple 2l


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

av O S 505 Il 5o sl Jud 53 Iy G35, sl LS S 4y b

-

S IR

t ()

L

|
|
I
|
Ir
t
|
I
1

b
Le 1 1]

(@

&35 oolwl (&) (Between Groups) 29,5 e (s, 4 zls sladeg> 4500 5l Jol> 6l 59,008 - S

oY Ssbise 86 1, by b Vb uiS oS
&5 syl o M s a8l S5 &
Slytd oy Vooooga> 0 L alfauw
5 Wileios g 1) Il oS 4 bgy e
b5 kS el gl &S (o3, Lag)
CobeST o (kb dpear il (YL
ls @ azg bL.(VY) s o] YL 2lgil
b oeiSslS slaaxly ) Comsg 5l ol
oelly oLl g cpally jo Vb (JeSdse (33
2 g Sl caz (&S 5p JT el
sl bl SS& b o slas
Cewdy gl oS ool5ar slaasly ;5 (358
25l 5 Vb alel cohS L gl o]

il oo dnke S92 50 o)

5 Jzos aldlas b sonl casss b

S5 Ly o)l Saler (A) Gl
Jo 0 Gl s o Slis SeS a4 ol
35 555 Golem a4 Cueglie a8l 4y SIS
ey ol cunS Bl g S
‘_,,ﬁ)bw)é)ibu&o.fmubwl
Pl 5 glS CotS dgupy jslate 4y SiS
5 gy 0 by olibel aals
1 etplie Slalllas 265 alowl (V) o Ko
OF) nogls 5 Soggilygely bawss anee; (xl
e Slaazly 55 CokS Sene el 4
S Cel ol Az (285 el (5elS
s3> e cgmy g mb 5 YL G
Mibse addllas 3,50 S Y151 é pla Y]


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

ay

10.

11.

12.

13.

14.

15.

16.

WWAY Glias) 5 5mb N F ojled /pind Jlo [ l); LS 2ol asliiags,

&L

D ovidio, R. and S. Masci. 2004. The low-molecular-weight glutenin subunits of
wheat gluten. Journal of Cereal Science, 39: 321-339.

de Bustos, A., P. Rubio, C. Soler, P. Garcia and N. Jouve. 2001. Marker assisted
selection to improve HMWglutenins in wheat. Euphytica, 119: 69-73.

Eizadi Darbandi, A. and B. Yazdi samadi. 2012. Marker-assisted selection of
highmolecular weight glutenin alleles related to bread-making quality in lranian
common wheat (Triticum aestivum L.). Journal of Genetics, 91: 193-198.

Eizadi Darbandi, A., B. Yazdi samadi, A.A. Shanga Boushehri and M.
Mohammadi. 2010. Allelic variations in Glu-1 and Glu-3 loci of historical and
modernlranian bread wheat (Triticum aestivum L.) cultivars. Journa of Genetics,
89: 193-199.

Eizadi Darbandi, A., B. Yazdi samadi, S. Abd-Mishani, A.A. Shanegjat Boushehri
and F. Shahriari. 2001. Variation in Low Molecular Weight Glutenin Subunit in
Some Wheat (Triticum aestivum L.) Varieties Using Electrophoresis. Iranian
Journal of Agriculture Science, 33(1): 37-47.

Gupta, R.B., I.L. Batey and F.M. Ritchie. 1992. Relationships between protein
composition and functional properties of wheat flour. Cereal Chemistry, 69: 125-
131.

Johal, J.,, M.C. Gianibdli, S. Rahman, M.K. Morell and K.R. Galem. 2004.
Characterization of lowmolecular-weight glutenin genes in Aegilops tauschii.
Theoretical and Applied Genetics, 109: 1028-1040.

Kuchel, H., R. Fox, J. Reinheimer, L. Mosionek, N. Willey, H. Bariana and S.
Jefferies. 2007. The successful application of a marker-assisted wheat breeding
strategy. Molecular Breeding, 20: 295-308.

Ma, W., W. Zhang and K.R. Gale. 2003. Multiplex-PCR typing of high molecular
weight glutenin allelesin wheat. Theoretical and Applied Genetics, 134: 51-60.
Murray, M. and W.F. Thompson. 1980. Rapid isolation of high molecular weight
plant DNA. Nucleic Acids Research, 8: 4321-4325.

Naafian, G., S. Abd-mishani and B. Y azdi-samadi. 1997. Effect of allelic variation
for High Molecular Weight Glutenin subunit bread making quality of breeding lines
of wheat. Iranian Journal of Agricultural Science, 28: 31-40. (In Persian)

Payne, P.I., M.A. Nightengale, A.F. Krattiger and L.M. Holt. 1987. The
relationship between HMW glutenin subunit composition and breadmaking quality
of British grown wheat varieties. Journal of Science Food Agriculture, 40: 51-65.
Quick, J.S. and B.I. Donnelly. 1980. A rapid test for estimation of durum wheat
gluten quality. Crop Science, 20: 816-818.

Radovanovic, N. and S. Cloutier. 2003. Gene-assisted selection for high molecular
weight glutenin subunits in wheat doubled haploid breeding programs. Molecular
Breeding, 12: 51-59.

Ranjbar, G.A., G.J. Hollamby and K.W. Shepherd. 2006. Segregation patterns of
known magor genes in the doubled haploid population derived from
(TridentxMolineux) wheat F; xmaize crosses |. determination of endosperm protein
phenotypes. Journa of Agriculture Science Natural Resource, 12(5): 174-181.

Saal, B. and G. Wricke. 1999. Development of simple sequence repeat markers in
rye Secale cereale. Genome. 42: 964-972.


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

af

17.

18.

19.

20.

21.

22.

b a5, b s slas o alsil iyl sl SSilas S 4 sl

Sadeghzadeh, B., M.R. Ghannadha, P. Ahmadian Tehrani, S. Abdmishani and B.E.
Seied Tabatabaei. 2002. Determination of relationship between HMW-GS and
wheat baking quality through Electrophoresis. Iranian Journa of Agricultura
science, 33: 535-542. (In Persian)

Uthayakumaran, S., Y. Listiohadi, M. Baratta, |.L. Batey and C.W. Wrigley. 2006.
Rapid identification and quantitation of high-molecular-weight glutenin subunits.
Journal of Cereal Science, 44: 34-39.

Vejl, P. 1998. Vyuziti genetickych markerl pro tvorbu dihaploidni psenice obecné
(Triticum aestivum L.), [Disertataéni prace.] CZU, Praha: 344s.

Wang, C.M., L.H. Li, X.T. Zhang, Q. Gao, R.F. Wang and D.G. An. 2009.
Development and application of EST-STS markers specific to chromosome 1RS of
Secale cereale. Cereal Research Communication, 37(1): 13-21.

Weng, Y., P. Azhaguvel, R.N. Devkota and J. C. Rudd. 2007. PCR-based markers
for detection of different sources of 1AL.1IRS and 1BL.1RS wheat-rye
translocations in wheat background. Plant Breeding, 126: 482-486.

Xu, Q., J. Xu, C.L. Liu, C. Chang, C.P. Wang, M.S. You, B.Y. Li and G.T. Liu.
2008. PCR-based markers for identification of HMW-GS at Glu-B1x loci in
common wheat. Journal of Cereal Science, 47: 394-398.


http://jcb.sanru.ac.ir/article-1-321-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-21 ]

Journal of Crop Breeding Vol. 6, No. 14, Autumn and WINtEr 2014 ..........uuiuniiie e e e e

Marker Assisted Selection (MAS) for Bread M aking Quality in
Segregating Gener ations of Common Wheat

Elham Mehrazar?!, Ali 1zadi Darbandi?, Mohsen Mohammadi® and
Godarz Najafian*

1 - Former M.Sc. Student and, College of Abouraihan, University of Tehran
(Corresponding author: elhammehrazar @ymail.com)
2- Assistant Professor, College of Abouraihan, University of Tehran
3 and 4- Assistant Professor and Associate Professor Seed and Plant | mprovement I nstitute, Cereals
Research Department, Kargj
Received: October 21, 2012 Accepted: April 20, 2013

Abstract

Molecular markers are considered as useful tools for breeding, screening and genetic
characterization of genotypes. In crop plants, using of marker assisted selection (MAS)
for traits such as product quality and resistance to pests and diseases is being widely
adopted by numerous breeding programs worldwide. In current study effects of high
molecular glutenin subunit loci Glul, alleles 2*, 17+18 and 5+10 were shown to be the
most effective alleles for increasing gluten quality, respectively. In present study, we
have  screened F progenies  of a composite  cross (M-83-
17/3/Dove”S”/Buc”’S”//2*Darab/4/Pishtaz/3/Ww33/Vee”S”//Niknejad) belonging to
breeding program for temperate climate regions of Iran for presence of 2*, 17+18 and
5+10 alleles. Forty individuals from F, generation were tagged in the field. Sequence
tagged site (STS) primers Were used as specific markers to test for the presence of 2*,
17 +18 and 5+10 in progenies. Our genotyping tests have reveadled that out of 40
progenies, 12 individuals possessed the three alleles. Six out of 12 F3; progenies with 10
samples were selected and have been transferred to F4 generation. Results obtained from
molecular markers experiment were in agreement with the results from SDS
sedimentation test. It is indicated that 2*, 17+18 and 5+10 alleles have positive
correlation with SDS-sedimentation volume. Cluster analysis based on between-group
variances recognized five different clusters for high quality aleles with different
combinations of the three alleles mentioned and three clusters for SDS-sedimentation
volume with high, medium and low SDS-sedimentation volume, respectively.

Keywords. Cluster anaysis, Sequence Tagged Site (STS), Sodium Dodecyl Sulfate
(SDYS), Glutenin, Correlation
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