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Table 1. Name, CIMMYT gene bank (GID) and geographical regions of the studie

d genotypes

2 ik GID ¥ aabis GID aabis GID
Row Area Row Area Row Area
1 V- 147447 66 Fodns | 187761 130 Ol jenw 188316
Urmial Urmia6 Sabzvar5
2 V= ke 187457 67 V—dag,l 187763 131 A=)y s 188328
Malayerl Urmia7 Sabzvar8
3 V-S| 187458 68 Y- ol 187775 132 Voo lgens 188337
Arakl Lenjan2 Sbzvarl0
4 V=350,0 187464 69 - oledol 187776 133 F-55 188341
Dareh-Gazl Esfahan4 Yazd6
5 Yoo 187491 70 0o lgis! 187777 134 VYV lg s 188344
Gazvin3 Esfahan5 Sabzvarll
6 V- oS 187493 71 F- o lgis! 187779 135 VY= lg s 188353
Gilane-Gharbl Esfahan6 Sabzvarl2
7 Yoo g oS 187494 72 V- g 187781 136 Yool 188362
Gilane-Gharb2 Mashhad1 Feridan3
8 V- pdb! 187500 73 F- )l g3 187786 137 F-oblcams 188372
llaml Ghoochan4 Najaf-Abad4
9 Y-pdb 187501 74 V=oblcass 187791 138 Veoplegd 188376
llam2 Najaf-Abadl Ghoochan10
10 Y-k 187506 75 Yopleca s 187794 139 VY- kol 188377
Malayer2 Torbat-Jam3 Esfahanl2
11 V- esls 187520 76 Foploco s 187795 140 o5 188380
Kashmarl Torbat-Jam4 Ardakan4
12 Yo sl 187521 77 AERAERN 187799 141 A-dgeie 188381
Kashmar2 Damghanl Mashhad8
13 V=g e 187522 78 Yoo ealladlal 187800 142 LRV 188382
Sabzvarl Shah-Abad2 Mashhad9
14 Y- lg e 187526 79 Y- zaiiw 187803 143 V8= g ons 188386
Sabzvar2 Sanandaj2 Sabzvarl6
15 AERACEY 187527 80 V- ol 187805 144 RNV 188391
Ardakanl Zanjanl Mashhad11
16 ¥ g 187531 81 V-l 187817 145 VY- agdos 188393
Sabzvar3 Esfahan7 Mashhad12
17 Voplrco s 187538 82 V- i 187722 146 VW-glsgd 188394
Torbat-Jaml Khonsarl Ghoochan1l
18 V-l 187539 83 AERERN 187825 147 f-opliss 188399
Ghoochanl Damghan2 Neishabour4
19 V- ol 187540 84 O-pl>co s 187826 148 V-s, g0 188400
Esfahanl Torbat-Jam5 Bojnourd7
20 Y-85 187542 85 A olgis! 187844 149 Yoo,8 s 188402
Ardakan2 Esfahan8 Shahre-Kord3
21 V- glies 187547 86 - kel 187846 150 0 ,glis 188409
Neishabourl Esfahan9 Neishabour5
22 Y- olgi! 187554 87 V=32 187847 151 Pyl 188410
Esfahan2 Borujerdl Neishabour6
23 V-3 i 187561 88 A-apos)| 187852 152 43,50 188413
Bojnourdl Urmia8 Bojnourd9
24 V- 187573 89 O-2gdee 187860 153 V-, glis 188421
Birjandl Mashhad5 Neishabour?7
25 \ERyyees 187575 90 O-diz 187868 154 Y- 188446
Bojnourd?2 Birjand5 Niriz2
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Table 1. Continued

dalsl =V Jgux

2, e GID = ke GID & ke GID
Row Area Row Area Row Area
26 Vody o 3 187575 91 [N 187888 155 F-5,0L5 188447
Torbat-Heidarl Birjand6 Shah-Roud4
27 V=g 187578 92 V-siz e 187889 156 Y- g aiin 373480
Borujenl Birjand7 Sanandaj7
28 Voo 187587 93 Yool 187891 157 V- olgiol 373500
Yazdl Feridan2 Esfahan13
29 Y-55 187592 94 V-l 188044 158 O- 29 373502
Yazd2 Tabasl Borujen5
30 V=35 o 187593 95 Y= doo 188048 159 Yody a5 373505
Shahre-Kord1 Meimehl Torbat-Heidar3
31 VLo e 187604 96 Y-down 188049 160 [N 373511
Shahrezal Meimeh2 Borujen6
32 Y-Ls g 187605 97 Vel 188052 161 V-1, k] 373549
Shahreza2 Esfahan10 Astaral
33 Y-l jps 187605 98 Yoo 188059 162 V- e o8 373568
Shahreza2 Meimeh3 Shahil
34 V=g s 187607 99 V- o lgial 188066 163 VE- oliol 373569
Shirvanl Esfahan1l Esfahan14
35 Yolo s 187617 100 V- oy bcons 188070 164 V- ole 8 373579
Shahreza3 Semnanl Farimanl
36 Yooz 187620 101 Yooblcams 188077 165 V-olls 373660
Borujen3 Najaf-Abad3 Gonabadl
37 F- o 187621 102 V= s 188102 166 - eobladlul 373681
Borujen4 Saghezl Shah-Abad6
38 Yooh 187639 103 F- o8 188103 167 - pssd 373684
Yazd3 Gazvin4 Gazvin9
39 f-o5 187640 104 O- g 188111 168 VY=l s 373691
Yazd4 Gazvinb Sabzvarl7
40 F-Lo e 187641 105 V=38 188114 169 O-5,5s,) 373692
Shahrezad Gazvin7 Ardakan5
41 Fooiz 187643 106 Y- i 188116 170 VY- giom 373695
Birjand4 Saghez2 Bojnourd11
42 V= Cyeslys 187645 107 - jeabiadlal 188117 171 B-3,5 373698
Varaminl Shah-Abad5 Shahre-Kord5
43 Y—p oo 187647 108 Az 188144 172 LRV 373703
Semirom2 Birjand8 Torbat-Heidar4
44 O-Lo o 187653 109 Yoo 188168 173 V- ol 373711
Shahrezab Semirom3 Naeinl
45 F-Lo gl 187655 110 V- oybiws| 188174 174 Fo0,5 0t 373713
Shahreza6 Ardestanl Shahre-Kord6
46 V=l 187660 111 V-l 188197 175 Fp oo 373715
Shirazl Rafsanjanl Semirom4
47 V= 187679 112 V-plocay 188205 176 O-oliile S 373747
Niriz1 Torbat-Jam7 Kermanshah5
48 F gl 187684 113 V- glies 188224 177 Y- ol 373761
Shiraz4 Neishabour3 Sanjabi?2
49 (ERINCENS 187691 114 Y-l s 188226 178 Voo e 373766
Hasht-Rood1 Shirvan2 Birjand10
50 V-ole,S 187695 115 V= s B 188234 179 VY- i 373771
Kermanl Ghasre-Shirinl Bojnourd12
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Table 1. Continued aslol =\ Jga
. -~ GIp = - GID T - GID
Row Area Row Area Row Area
51 Yodges) 187702 116 Yo s b 188235 180 O yoislS 373774
Urmia3 Ghasre-Shirin2 Kashmar5
52 Fodes)| 187703 117 Yoo LS 188237 181 V-olaen 2436876
Urmia4 Gilane-Gharb3 Hamedan7
53 Y-ob,S 187706 118 V- oale 188240 182 Y- olou 373724
Kerman2 Mahidasht1 Fariman2
54 V- ol s 187708 119 Y-olisle S 188245 183 Voo gio 2436900
Sirjanl Kermanshah2 Bojnourd13
55 Y-ole,S 187709 120 V-0 e ol 188249 184 F e 2436906
Kerman3 Shah-Abad- Niriz4
Gharbl
56 f-ole,S 187710 121 Y-ogls 188250 185 A dag | 147445
Kerman4 Saveh?2 Urmia9
57 Y-Ls i 187714 122 Y- ldes 188251 186 V- b 2436913
Shahreza? Hamedan2 Baboll
58 V- oo )5 187721 123 Yoolisle S 188258 187 VY- lao! 2436914
Garmil Kermanshah3 Esfahanl17
59 O-dpag)| 187724 124 V-alye 188260 188 Yo olials 2436917
Urmiab Maraghehl Damghan3
60 Y- s 187725 125 F-olisls,S 188262 189 VY- 958 188462
Ardabil2 Kermanshah4 Gazvinl2
61 V=505 187729 126 V- ol 188264 190 A= yloen 190475
Tabrizl Sanjabil Hamedan8
62 V- aileo 187730 127 V-0 ,00lgs 188266 191 VYo pgs8 188462
Mianehl Divan-Darehl Gazvinl3
63 V- b o 187733 128 V-aisles 188270 192 -y loes 190475
Bandar-Abbasl Nahavand1l Hamadan9
64 V- ol 187755 129 AERACN 188272 193 Jest
Lenjanl Toyserkanl Thatcher
65 Y- o leas! 187755 130 Yo olen 188292
Esfahan3 Hamedan3

oslil )50 sl ,T3T Jlail (slos 5 (so55509,5 oSl ¢ i ol =Y Jgor
Table 2. Name, sequences, chromosomal location and annealing temperature of the used primers

Sl O Js 939095 S CC) Jlasl slos
Primer Sequence (57-3") Chromosomal location  Annealing temperature (°C)
Glu3A.2 AGTGCCATTGCGCAGATGAAT 1AS 54.8
AACGGATGGTTGAACAATAGA
Glu3A3 ATGGAGACTAGCTGCATCC 1AS 62
CTGCAAAAAGGTACCCTTTT
Glu3B.2 CCTAGCTTGGAGAAACCATT 1BS 51
CAAGATAGATGGCTGAATAG
Glu3dD.2 ATGGAGACTAGCCGCGTCCCT 1DS 64
TGACCTAGCAAGACGTTGCGA
Glu3D.3 ATGGAGACTAGATGCATCCCT 1DS 56

AGATTGGATGGAACCCTGAAC
Glu3bD.4 ATGGAGACTAGCTGCATCT 1DS 62
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Glu3B.2 5L cuix

Sl ci onl b o5b i YN 5 FF- aalad oo
cax FF I lls Thatcher o8, (V JSo) o 355
9 Oty 2o, YHIF L g5k e FF - aalad o (63
1, Slsl3 oS doys YOIF L g5l i FYY aslas
56 (Zhao et al,, 2007) ., Ses 5 il .auzils
Pl omb ¥ 055 b ol slaaxlyn ls e
 pasS oles o¥game cuaS (5, GIU-B3 K
SlepasS 51 YL oo aSiol 4y 4z g b aaioged (3,155
gy ity 53k i P T gl ol 05l
5 CeiS slagellb b T pl blsyl 5l ogd e
ool Mol gloaskyy o wséye oyl Slulis
09,5 ol sl o (Lietal, 2012) o San o (J 0503
FA o 3k Cax Be e g FYO FO- slaolail b T aw
Dltles 3555 5T e T AURGIAUM ass 5555
€55 aslllae ,o (Tanhaiyan et al., 2009) .,Sen 4
Olnl ol P gy #Y o GIU-B3 5 (s I
osgazs b W1 k> Glu3B.2 S5LT 5l eolil L
W3,5 glolid 5b cam FO--00+ g,

M
358 bp
340 bp /\’\
L e, — :
WY 315 bp &
B 337bp 325 bp

Hoseinian-Khoshru ) |, Kes g 5,055 ol
S olS slaasly sy T g5 o,y o (et al, 2010
Qb P56yl edsis PY 0 by JSse s b
loles | b s FeemFee i ol b T s
@lolid Y cutn o5 Cif plgige mlio ;o 2005
ol pB)l SYL g4 ssimoplis Jragh (pl jo eud
s ) sagy oo aslllas

Glu3A.3 5;LT cas
L T &y 55 a,zie GIUBAZ Silel caxr
@b Cam PYA 5 Voo YV VFY VOF slaojlul
Wb doys YA 5 QYN D /8 Y Jlgls b oS s
D¢ b i YOF T glyls Thatcher o3, (Y Jsi)
cé> opl lawgs (LONg et al., 2005) ) Ken ¢ SOV
pAS diged YV o (g3l i PAe aabd Sy S5l
Lietal, 2012) |,Ken 5 J 235,58 5,55 adslus
FA 50 LMW-GS sy S5 g9 aslllas o
sga> slaejlasl b I 9o (o T, turgidum ossis
9 WO (Slgl2 b ol a5k b Voo Sl 585 g Ve

W230,S LEST dus o V0
M M
. 350 bp ‘
400 bp
- ¢
~IVETY B " .
W 346bp 342 bp ‘ 300 bp <— @

Olpl posS oy slocussss 5l solaas ;o GIUBA.2 F3lel i lawgs oo iS5 ilakad -V S
Figure 1. The amplified fragments using GIu3A.2 primer in some lranian wheat landraces
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Oyl pasS oy slacaisis 5l solaas ;o GIUBA.Z F3lel i lawgs oo iS5 ilakad Y S
Figure 2. The amplified fragments using GIu3A.3 primer in some Iranian wheat landraces
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Figure 3. The amplified fragments using Glu3B.2 primer in some Iranian wheat landraces
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S5 ,S5lel canm ol sl eolaxul b glaxkas Thatcher
039 b oebslS sleaxlyn; (T st aalllas 5o o
Olrl sos S3shIS paiS oS5 VP 5o Gl JeSse
odl 5,55 2e ) YVIO Jlgl8 b (g5l i Fee I
5 9yie liwws (Amini et al., 2012) c.f
L (Hoseinian-Khoshru et al., 2010) .),Ken
paS 5,5 uies £Y 0 Glu3D.3 55l 5l eolaxul
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Figure 4. The amplified fragments using Glu3D.2 primer in some Iranian wheat landraces
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Abstract

In the present study, allelic diversity of low-molecular-weight glutenin genes was analyzed in 193
Iranian winter wheat landraces and Thatcher cultivar. Using GIu3A.2 primer pair, eight fragments with
size of 315-358 bp were amplified so the fragment of 342 bp with 37.2% and the fragment of 315 bp
with 0.6% showed maximum and minimum frequency, respectively. Based on GIu3A.3 primer pair,
five fragments with range of 638-754 bp were amplified which the fragment of 700 bp and 742 bp
with 92.1% and 0.6% showed maximum and minimum frequency, respectively. Two fragments 440
bp with frequency of 74.6% and 421 bp with frequency of 25.4% were amplified using Glu3B.2
primer pair. Glu3D.2 primer pair amplified three fragments with size of 571, 558 and 382 bp and
frequency of 1.7%, 88.1% and 10.2%, respectively. Six fragments with ranging from 589 to 611 bp
with frequency of 1.2-27.9% were produced using Glu3D.3 primer pair. Glu3D.4 primer pair
amplified only one fragment of 700 bp in the Iranian winter wheat landraces. The PIC value ranged
from 0.15 to 0.75 with an average of 0.24 and the gene diversity or expected heterozygosity varied
from 0.15 to 0.78 with an average value of 0.26. Cluster analysis based on molecular data using No. of
difference distance coefficient and Neighbor-Joining algorithm assigned the Iranian winter wheat
varieties into two groups. Analysis of molecular variance (AMOVA) based on climatic conditions
(five climatic conditions cold, mountainous,temperate, warm and dry) revealed higher within group
variation (94%) compared to between group. The result of this study showed that Iranian wheat
landraces could be used as valuable genetic resources in breeding programs to improve bread making
quality of wheat.
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