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Allelic diversity of low molecular weight glutenin subunit at Glu-A3, Glu-B3 and Glu-
D3 loci in Iranian spring bread wheat landraces
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Number Erea ailaia 'GID Number Erea ailate 'GID Number Erea ailaia 'GID
1 Sanandaj1 Ve 187462 53 Birjand9 4-u-,, 188166 105 Sabzvar18 g 373777
2 Kermanshahl ozl 187469 54 Aralk2 v-ss1y 188230 106 Yazd7 Vesy 373778
3 Gazvinl Vowsp 187472 55 Gilane-Gharb4 oz 188238 107 Ghoochan13 Wil § 373795
4 Shah-Abadl VTl 187475 56 Gazvind Acsp 188239 108 Tabas4 Fo b 373808
5 Kerend1 ‘x5 187481 57 Gorgan2 v €5 188243 109 Tabass o b 2436888
6 Savehl “esle 187485 58 Sanandaj4 fra 188246 110 Esfahan16 V9 Olgies! 373676
7 Gazvin2 Y- 187488 59 Sanandaj5 ozu. 188254 m Saghez3 v_i. 2436889
8 Hamedanl Voldes 187515 60 Mahidasht2 Y-csaal 188255 112 Sabzvar19 WMo 2436902
9 Gorganl V€5 187518 61 Sanandaj6é gz 188259 113 Shiraz8 Ajes 2436907
10 Neishabour2 Y-l 187550 62 Malayer3 e 188269 114 Shiraz9 L) 2436908
1 Deastjerd1 Vospaws 187551 63 Toyserkan2 Y-05 .5 188280 115 Maragheh? Y-l 147443
12 Bojnourd3 Yoo g 187583 64 Torbat-Heidari2 Y 5 188290 116 Iran46 LR 188983
13 Feridanl [T 187585 65 Sabzvaré o 188324 117 Iran47 PV, 189069
14 Semirom1 Vppee 187631 66 Sabzvar? Voo 188325 118 Iran49 -0, 188983
15 Ghoochan2 Y-or$ 187636 67 Sabzvar9 4y 188330 119 Iran50 Oyl 189069
16 Birjand3 Yae, 187637 68 Bojnourd6 Fo3,50 188332 120 Tehranl \-0Lg 147499
17 Shiraz2 Y-j: 187664 69 Kashmar3 Yo .i5 188338 121 Birjand11 Nk 187566
18 Shiraz3 v 187665 70 Yazd5 a5, 188339 122 Sarakhs2 Yo 187976
19 Fasal \-Ls 187676 71 Sabzvarl3 W 188355 123 Iran51 OVl 188982
20 Shirazs o5 187686 72 Sabzvarl4 Vs 188363 124 Iran52 O¥-0 ) 189428
21 Ardabill V-ges) 187699 73 Ardakan3 v, 188368 125 Zanjan3 YOl 283104
2 Shiraz7 Vo.e 187742 74 Meashhad7 Voo 188370 126 Shahrood5 O35 8l8 283300
23 Meashhad2 Yoaghe 187787 75 Meashhad10 Ve 188383 127 Semnan3 Ol 283321
24 Torbat-Jam2 Yooy 187793 76 Sabzvarl5 o5 188384 128 Kerman5 ook s 284067
25 Zanjan2 Y-oks; 187810 7 Bojnourd8 My 188412 129 Zahedanl V-0lalj 284078
26 Mashhad3 v 187814 78 Bojnourd10 Vs, 188418 130 Zahedan2 Yool 284083
27 Sanandaj3 vra. 187818 79 Hamedan4 F-ols 188425 131 Zahedan3 LEREN}S 284101
28 Naghadehl v 187838 80 Tabas2 Y- b 188441 132 Zahedan4 F-olaslj 284104
29 Borujerd2 Y-, 187848 8l Shahre-Kord4 Fo5 es 188444 133 Esfahan18 W-Olgas! 284138
30 Mahabadl Vsl 187853 82 Hasht-Rood2 Yosspie 188449 134 Esfahan19 V- Olgis! 284151
31 Mahabad2 Y-slg 187855 83 Arak3 vs1) 373467 135 Esfahan20 Ye-Olgial 284251
R Ghoochan5 o0k 187856 84 Hamedan5 o-0ls 373482 136 Esfahan21 -Olgiol 284368
3 Ghoochan6 505 187857 85 Tabas3 v b 373485 137 Esfahan22 TY-Olgiol 284369
34 Meashhad4 F-gie 187858 86 Torbat-Jam8 Apemcyy 373571 138 Shahre-Kord7 Vos S s 373522
35 Foomanl Vs 187863 87 Gorgan3 v €5 373672 139 Meashhad14 Vgl 375175
36 Bojnourdd f-s5 188025 88 Semnan2 Y-Obew 373674 140 Shahre-Kord8 AsS 4 375560
37 Bojnourds 05,5 188026 89 Meashhad13 Wogne 373682 141 Meashhad15 O g 375564
38 Dareh-Gaz2 5., 188027 90 Shirvan3 rlss 373716 142 Meashhad16 Vgl 375566
39 Ghoochan7 V-0e-é 188028 91 Dareh-Gaz3 v-Sos 373726 143 Meashhad17 W gl 375567
40 Sarakhs1 - e 188029 92 Ghoochan12 Wwokg o 373730 144 Mashhad18 V- dgha 375570
41 Shahrud1 \-s;ala 188037 93 Ghasrehirin3 Yoo ipas 373733 145 Mashhad19 Vi gda 375583
42 Ghoochan8 Mo-s 188051 9% Malayer4 M 373743 146 Kerman7 Vil 57 375679
43 Shahrud2 Y-syalz 188055 95 Meahi-Dasht3 Yooisal 373745 147 Kerman8 Al s 375681
44 Shahrud3 Yoss sl 188067 96 Gazvinl0 Ve—pss 373754 148 Kerman9 ol s 375687
45 Najaf-Abad2 Y-slToes 188076 97 Varamin2 Yool 373756 149 Kerman10 Vool s 375698
46 Shah-Abad3 Yool 188086 98 Gilane-Gharb5 oo 373758 150 Kerman11l Wil S 375720
47 Meashhad6 9aghe 188095 9 Hamedan6 #-olas 373759 151 Esfahan23 W Olgis) 375905
48 Shah-Abad4 F il 188105 100 Esfahan15 W-Olgisl 373760 152 Esfahan24 YF-Olgis 375961
49 Gazviné 9-s5 188113 101 Neishabour8 Aslas 373764 153 Yazdd Asy 376010
50 Sabzvar4 Fospm 188122 102 Ghasrehirin4 Fooupba 373769 154 Tehran2 Y-o,e 2437268
51 Ghoochan9 o5 188125 103 Shah-Abad? Voo gl 373770 155 Ch ol
52 Torbat-Jam6 Fpcy; 188136 104 Kashmar4 F .38 373773
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Table 2. Group-specific primers properties for amplification of LMW-GS genes

ST et o g iz S 0K (€) Jlas! glos
Marker Sequence (5-3") Chromosome location ~ Annealing temperature(c)
Glu3A.2 AGTGCCATTGCGCAGATGAAT 1AS 54.8
AACGGATGGTTGAACAATAGA
Glu3A.3 ATGGAGACTAGCTGCATCC 1AS 62
CTGCAAAAAGGTACCCTTTT
Glu3B.2 CCTAGCTTGGAGAAACCATT 1BS 51
CAAGATAGATGGCTGAATAG
Glu3D.2 ATGGAGACTAGCCGCGTCCCT 1DS 64
TGACCTAGCAAGACGTTGCGA
Glu3D.3 ATGGAGACTAGATGCATCCCT 1DS 56
AGATTGGATGGAACCCTGAAC
Glu3D.4 ATGGAGACTAGCTGCATCT 1DS 62
CTGCAAAAAGGTACCCTGTA
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Fig. 1. The amplification products using GIu3A.2 primer pairs in Iranian spring wheat landraces

M: DNA ladder marker 1000 bp
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Fig. 2. The frequency of amplified alleles using Glu3A.2 primer pairs in Iranian spring wheat landraces
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Fig. 3. The amplification products using GIu3A.3 primer pairs in Iranian spring wheat landraces

M: DNA ladder marker 1000 bp
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Fig. 4. The amplification products using GIlu3B.2 primer pairs in Iranian spring wheat landraces

M: DNA ladder marker 1000 bp
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Fig. 5. The amplification products using Glu3D.2 primer pairs in Iranian spring wheat landraces

M: DNA ladder marker 1000 bp
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Fig. 6. The amplification products using Glu3D.3 primer pair in Iranian spring wheat landraces

M: DNA ladder marker 1000 bp

40 1

> 30 1
S

N8 20
> c
~ @

g 10 -
L

O -

611 605 594 592 589
S Solaas 03151

Product size (bp)
Olploslg oy (.fo;Ls;ﬁ:}sj)aGlu?.D.S ST i Lo g ot 55 gl I S5l 5 -V s

Fig. 7. The frequency of amplified alleles using Glu3D.3 primer pairs in Iranian spring wheat landraces
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Table 3. Genetic parameters estimated for polymorphic primer paires in Iranian spring wheat landraces
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Marker Major allele frquency Gene diversity PIC Heterozygosity

Glu3A.2 0.38 0.77 0.74 0.13
Glu3A.3 0.93 0.13 0.13 0.14
Glu3B.2 0.72 0.4 0.32 0.16
Glu3D.2 0.91 0.17 0.16 0.07
Glu3D.3 0.3 0.79 0.76 0.01
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Fig. 8. Genotype grouping of Iranian spring wheat landraces based LMW-GS specific primers and using Neighbor-joining method and Jukes-Cantor distance
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Allelic diversity of low molecular weight glutenin subunit at Glu-A3, Glu-B3
and Glu-D3 loci in Iranian spring bread wheat landraces

Shariat, F*., S. A. Mohammadi?, M. Norouzi® and M. Valizadeh’

ABSTRACT

Shariat, F., S. A. Mohammadi, M. Norouzi and M. Valizadeh. 2015. Allelic diversity of low molecular weight glutenin
subunit at Glu-A3, Glu-B3 and Glu-D3 loci in Iranian spring bread wheat landraces. Iranian Journal of Crop Sciences.
17(1):74 -87. (In Persian).

Baking quality is one of the most important priorities in bread wheat breeding programs. Therefore, breeding
of high yielding cultivars with high baking quality is very important. In the present study, allelic diversity of
low-molecular-weight glutenin genes was analyzed in 154 lIranian spring bread wheat landraces and Chines
Spring variety using group-specific primers. In Glu-A3, Glu-B3 and Glu-D3 loci, in total 12, 2 and 9 alleles,
were amplified, respectively. In Glu-A3 locus, using two primer pairs GIu3A.2 and GIu3A.3 gene sub-groups
coding proteins with the N-terminal sequences of MDTSCIP- and METSCIP- was amplified. The fragment of
700-bp length with 45.3% and fragment with size of 742-bp with 0.2% showed maximum and minimum
frequency in this locus. In Glu-B3 locus, using GIlu3B.2 primer pair designed based gene on sub-groups coding
proteins with the N-terminal sequence of METSHIPG-, two fragments of 440 and 421-bp with frequency of 73.2
and 26.8%, were amplified, respectively. The Glu3D.2, Glu3D.3 and Glu3D.4 primer pairs designed, based on
gene sub-groups coding proteins with the N-terminal sequences of METSRV-, METCIP-and METSCIP-, were
used to amplify Glu-D3 locus. The 700-bp allele with 34% and 589-bp allele with 0.7% showed maximum and
minimum allele frequency in this locus. The PIC value ranged from 0.09 to 0.72 with an average of 0.22 and
gene diversity or expected heterozygosity was in the range of 0.1 to 0.76 and mean value of 0.24. Molecular
analysis of variance for allele diversity of LMW-GS genes showed that the variances within groups and between

groups were 87 and 13%, respectively.

Keywords: Gene diversity, Gene locus, Group-specific primers and Bread wheat.
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