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Allelic Variation of High Molecular Weight Glutenin Subunits in Some Bread Wheat
Cultivars Using Allele-Specific Markers
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Table 1: The list and pedigree of the studied wheat cultivars

o)los g pb 0
Number Genotype Name Pedigree
1 Sgell Alamot KVZ/Ti71/3/Maya’S"//Bb/Inia/4/Kjz/5/Anza/3/pi/Ndr//Hys
2 &gl Alvand 1-27-6275%xCf 1770
3 A Azar2 Kvz/Ym71/3/Maya'S"//Bb/Inia with sardari
4 Lliwgj Bezostaja Bezostaya
5 KEPYOr Hirmand Byt/4/Yar//Cfn/Sr70/3/Yup"S"
6 Rt Qouds Rsh/s/wt/4/Nor10/k54°2 /ffn/3/ptr/6/omid//kal/Bb
7 SlBSs Niknejad F13471/crow's"
8 alas Shole Landrace-Iraq
9 Yz,S Karaj3 (Drc*Mxp/Son64*Tzpp-Y54) Nai60-Iran
10 &S| Akbari Akbari
11 Yolls Darab2 Mays'S"/Nac
12 S Kavir (stm/kal/v534/jit716)
13 Ogela Hamon (Falat/Roshan)(seri 82)
14 orbs,) Roshan Olbel go5: sloesss | ol
15 Jo, Rasol Veery's'=KVz/Bubo"s"//kal/Bb
16 Al Shahpasand Landrace-Saveh-Iran
17 by Pishtaz (Aldan/las58/Alvand)
18 Sl Star Star swm 7215
19 Sl Verinak (Veery/Nacozari)
20 S Atrak Kauz's"
21 s Shiraz GV/D630//ALD"s"/3/Azd
22 i) Zarin Pk15841
23 S5 Kukri RAC177/‘Monoculm’//RAC311S
24 Sl Excalibure 76ECN44/76ECN36//MADDEN/6*RAC177
25 IS Gladious RAC875/Krichauff//Excalibur/Kukri/3/RAC875/Krichauff/4/pedigreeR

AC875//Excalibur/Kukri
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Fig. 1: The produced banding pattern of UMN19 marker. 344 bp band representing Ax2" allele, and 362 bp band

showing Ax1 or AxNull allele. The cultivar code from 8 to 25 including Shole, Karaj3, Akbari, Darab2, Kavir, Hamon,
Roshan, Rasol, Shahpasand, Pishtaz, Star, Verinak, Atrak, Shiraz, Zarin, Kukri, Excalibure and Gladious, respectively
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Fig. 2: The produced banding pattern of Bx67 marker at the Glu-B1 locus. A band of 675 bp for Bx17 allele, two bands
of 650 bp and 750 bp for Bx7" allele and two bands of 670 bp and 770 bp for Bx7¢P allele. The cultivar code from 11 to

25 are Darab2, Kavir, Hamon, Roshan, Rasol, Shahpasand, Pishtaz, Star, Verinak, Atrak, Shiraz, Zarin, Kukri,
Excalibure and Gladious, respectively
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Fig. 3: The produced banding pattern of By8 and By9 markers at the Glu-B1 locus. a) Dominant By8 marker only
showing 527 bp band for By8 allele. b) By9 marker showing two bands of 707 bp and 662 bp which 707 bp band
representing By9 allele. The cultivar code from 1 to 18 are Alamot, Alvand, Azar2, Bezostaja, Hirmand, Qouds,
Niknejad, Shole, Karaj3, Akbari, Darab2, Kavir, Hamon, Roshan, Rasol, Shahpasand, Pishtaz and Star, respectively
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Table 2: Characteristics of allele specific markers

SSilel (-0") Jg M CC) Jlasl sleo bp) g Uasl s g0 ojlul Silas g f
Primers Sequence (3°-5") Allele Annealing Tm (°C) Expected band size (bp) Type of marker Reference
F: CGAGACAATATGAGCAGCAAG . . .
UMN19 Ax2", Ax null/1 7. YEF oY Co-dominant (Liu et al., 2008)
R: CTGCCATGGAGAAGTTGGA
F: GGGACAATACGAGCAGCAAA . .
UMNZ25 Dx2, Dx5 7. Y49 (YA Co-dominant (Liu et al., 2008)
R: CTTGTTCCGGTTGTTGCCA
F: CGCAAGACAATATGAGCAAACT . .
UMN26 Dy10, Dy12 7o Yay .f1o Co-dominant (Liu et al., 2008)
R: TTGCCTTTGTCCTGTGTGC
F: CGCAACAGCCAGGACAATT . .
Bx67 Bx17, Bx7", Bx7¢P OA EYO YY 4V £V 48D Co-dominant (Butow et al., 2003)
R: AGAGTTCTATCACTGCCTGGT
F: TTAGCGCTAAGTGCCGTCT . .
By8 By8 a1 N Dominant (Lei et al., 2006)
R: TTGTCCTCTTTGCTGCCCTT
F: TTCTCTGCATCAGTCAGGA . .
By9 By9 04 YeoY £5Y Co-dominant (Lei et al., 2006)
R: AGAGAAGCTGTGTAATGCC
F: GCAGTACCCAGCTTCTCAA . .
Byl16 Byl16 FY A AR RFA L RIA MRS L Co-dominant (Lei et al., 2006)
R: CCTTGTCTTGTTTGTTGCC
F: AGGGGCAGGGAAGAAACACT
cauBx752
R: CCAGGCAACACAAATCCATG B17+B18 )
OA OVF+YYY £FEY+VOY Co-dominant (Xu et al., 2008)
caUBX642 F: GGGCAATCGGGGTACTTCC (S99

R: CCCTTGTCTTGGCTGTTGTC

AR
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Fig. 4: The produced banding pattern of By16 marker at the Glu-B1 locus. By16 marker showing two banding patterns,
a pattern of three bands for By16 allele, and pattern of two bands for other alleles like By8, By9 and By15. The cultivar
code from 1 to 15 are Alamot, Alvand, Azar2, Bezostaja, Hirmand, Qouds, Niknejad, Shole, Karaj3, Akbari, Darab2,
Kavir, Hamon, Roshan and Rasol, respectively
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Fig. 5: The banding pattern that produced from duplex PCR (application of two cauBx642 and cauBx752 markers in
same PCR reaction). Lanes from left to right are 100 bp DNA ladder, Alamoot, Alvand, Azar2, Bezostaja, Hirmand,
Quds, Niknejad, Sholeh, Akbari, Karaj3, Kukri, Darab2, Kavir, Excalibur and Gladious. Banding combination of 642
bp and 337 bp representing subunits of 7+8 or 7+9, while 534 bp and 337 bp combination showing 17+18 subunits
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Fig. 6: The produced banding pattern of markers at the Glu-D1 locus, a) UMN25 marker showing 281 bp and 299 bp
bands for Dx5 and Dx2 alleles, respectively. b) UMN26 marker representing 397 bp and 415 bp bands for Dy10 and
Dy12 alleles, respectively
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Fig. 7: The dendrogram resulted from cluster analysis based on simple matching coefficient matrix and between group
linkage algoritme for high molecular weight glutenin subunits in the studied wheat cultivars
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Table 3: Different allelic combination at the Glu-1 loci in the studied wheat cultivars and their quality scores

5 ‘Toas e
Cultivar Glu-Al Glu-B1 Glu-D1 Quality scores
Kukri S5 Axl BXx7"+By8 Dx5+Dy10 10
Gladiuos S Ax1 Bx7"+By8 Dx5+Dy10 10
Bezostaja Lliwgy Ax2* Bx7¢P+By9/Bx13+By16 Dx5+Dy10 10
Star el Ax2* Bx7"+By8/By9 Dx5+Dy10 10
Rasool Jgw, Ax2* Bx7¢P+By9 Dx5+Dy10 9
Atrak ] Ax2* Bx7"+By9 Dx5+Dy10 9
Niknejad sl S Ax2* Bx7"+By9 Dx5+Dy10 9
Shahpasand Sl Ax2* Bx7¢P+By8 Dx2+Dy12 8
Excalibur Sl Ax2* Bx17+By18/Bx13+By16 Dx2+Dy12 8
Azar2 Y31 Ax2* Bx7¢P+By8 Dx2+Dy12 8
Quds s Ax2* Bx7"+By8/Bx17+By18 Dx2+Dy12 8
Darab?2 Yolls Ax2* Bx17+By18/Bx13+By16 Dx2+Dy12 8
Pishtaz sl Ax2* Bx7¢P+By8 Dx2+Dy12 8
Verinak Sty Ax2* Bx17+By18 Dx2+Dy12 8
Shiraz 3y Ax2* Bx7"+By8 Dx2+Dy12 8
Roshan gy AxNull Bx7¢P+By8 Dx2+Dy12 6
Karaj3 Yz,S5 AxNull Bx7¢P+By8 Dx2+Dy12 6
Kavir S Ax1 Bx17+By18 Dx2+Dy12 6
Akbari 3Ny AxNull Bx7¢P+By8 Dx2+Dy12 6
Hirmand Ko yud Ax2* Bx17+By18 Dx2+Dy12 6
Alvand %l AxNull Bx7¢P+By8 Dx2+Dy12 6
Sholeh ales AxNull Bx7¢P+By8 Dx2+Dy12 6
Zarrin R AxNull Bx17+By18 Dx2+Dy12 6
Alamoot Sgell AxNull Bx7"+By9 Dx2+Dy12 5
Hamoon Ogele AxNull Bx7"+By9 Dx2+Dy12 5
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