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Allelic variation at HMW-GS of Glu-1 in the latest wheat breeding
lines and landraces from Huanghuai area of China
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Abstract: [Objective] Variation of high molecular weight glutenin subunit (HMW-GS) at the Glu-1
was studied in the latest 111 wheat breeding lines and 39 wheat landraces of Huanghuai area of China.
[Method] HMW-GS composition was determined by sodium-dodecyl-sulphate polyacrylamide gel electro-
phoresis (SDS-PAGE). [Result) For the latest wheat breeding lines,ten alleles were identified at the Glu-
1 locus, 19 different HMW-GS patterns were detected. Three major genotypes of HMW-GS.1,7+9,2+12;
1,74+9,5+10 and null,74+9,2+12 were found at higher frequencies of 20. 7% ,10. 8% and 9. 9% ,respec-
tively. For the wheat landraces,seven alleles were identified at the Glu-1 locus,5 different HMW glutenin
subunit patterns were detected. The most {requent HMW-GS pattern was null,7+8,2+12 (90.0%). One
subunit pair 7" * +8" " at Glu-Bl locus, which has never been reported, was found in landrace “Banjie-
mang”. [Conclusion) The results showed the 50 years evolution of wheat breeding in Huanghuai area is
useful in breeding programs to improve bread making quality,develop the HMW-GS that is related to good
bread-making quality,such as 1 and 5+10. Other types such as 2" (Glu-Alb),13+16 (Glu-B1f) and 17+
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18 (Glu-Bli)are very poor in this area.
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Table 1 HMW-GS and corresponding bread making quality scores of the 111 latest wheat breeding lines
WV 5 20 R4y S (F) Accession
Subunit composition Quality P37 BOH R Y
1A 1B 1D score Name of varieties Number Frequency
P 4211, J8 9823 . P4k 033,754k 1.2 0559 -
! (s 2z 8 Xinong 4211, Zhou 9823, Xinong 033, Subeimai 1, Huaimai 0559 ° 10
) ZE1l 257 MEFE 0454 BP0 6. TR 2-12 .
1 718 4t12 7 Taishan 257, Huaimai 0454, Gushen 6, Yuxin 2-12 4 3.6
Wi 181734 99-7.3% 0366 .GF-8719 B3 § B3 94 B 558
1 7+38 5410 10 Ximai 1817,Jun 99-7,Lian 0366,GF-8719,Fumai 8,Shaanmai 94, 7 6.3
Shaanmai 558
Pk 2000, P4 4 013, P4 121, 9F F 1.2 0566, R & 21, M 4
9987 . /)ME 2961254 P4 2002, P4 2001,06-027 , PG4 942-1,/)
£ 216,04 1 70 BEM 33,744 318,38 18, VA& 312, %4 161, Jd
22-1.75 % 8. 41 03Y119
1 7+9 2+12 7 Xinong 2000, Xinong 013, Xinong 121, Xuke 1, Huaimai 0566, Luo- 23 20.7
mai 21, Zhengmai 9987, Xiaoyan 296, 1254, Xinong 2002, Xinong
2001, 06-027, Xinong 942-1, Xiaoyan 216,04 zhong 70, Hengguan
33, Xinong 318, Xin 18, Xinong 312, Qinnong 161, Xianyang 22-1,
Ligao 8,Shi 03Y119
1 749 3412 7 P 629 . HO62 Siyang 629. H062 2 1.8
PHAgc 988 VA 722, P54 762 B 982, 4k #E 4060,k % 4036
1 7+9 4412 6 Xinong 988, Xinong 722, Xinong 762, Yunong 982, Xumai 4060, Xu- 6 5.4
mai 4036
2% 34 NS 203 B 18 UK 176 B8 %8 8.1.363 .92 & 8.9 553.
. /ME 166, P44 109 k% 319.2-15
1 7+9 5110 9 Lankao 34, Neixiang 203, Xinmai 18,Pubing 176, Wandong 8,1.363, 12 10.8
Fanmai 8,Su 50'% Xiaoyan 166, Xinong 109 ,Shaanmai 319,2-15
B 588 . ffif 4399, % # 9. HE 6228, %1k 715.Bk & 107, H-101, % &
- 716 . /ME 328
! 14415 2412 7 Shaan 588, Heng 4399, Lianmai 9, Han 6228, Lunxuan 715, Shaan- J 8.1
mai 107, H-101, Lunxuan 716, Xiaoyan 328
1 14+15 4+12 6 B 21,2000 Xinmai 21,2000 2 1.8
1 14-+15 5410 9 ¥4 6.RS62217. 34 986 Zhengfeng 6,RS62217, Wunong 986 3 2.7
2" 749 5-+10 9 B 536 Shaanmai 536 1 0.9
PE4e 9736 Bk 954055 . fH 60,05CA306 ., fi# 41, 5F 99021, 7§ 4¢ 2871,
TG4 8983 -
null s ez 6 Xinong 9736, Shaan 954055, Sui 60, 05CA306, Sui 41, Zhu 99021, 8 .z
Xi’an 2871, Xinong 8983
null 7+8 4-+12 5 K& 66,7 828 Liangxing 66, Taixue 828 2 1.8
K 9962 IR 23,14 066, 1R % 24 ‘
null Tt8 5+10 8 Zhengfeng 9962, L.uomai 23, Shannong 066, Luomai 24 4 3.6
HFE 7. /NME 22,0308,02(9),929, LTM18,9912, 114 36, XZ-92,
213,04 ¥ 36
null [ 2z 0 Zhengfeng 7,Xiaoyan 22,0308,02(9),929,L.TM18,9912, Shannong 1 9.9
36,X7Z-92,213,04 zhong 36
null 749 4+12 4 ZEqe 18 . BLA 1.% 1% 717 Qinnong 18,Fumai 1, Lunxuan 717 3 2.7
null 7+9 5410 7 243 348 B FZ 534 Lanmai 348, Shaanmai 534 2 1.8
, ‘ B 01-1, 14K 1616, 754 118648 % 719
null ERE 2wz 0 Lunxuan 01-1,Shannong 1616, Xinong 1186, Lunxuan 719 4 3.6
null 14+15 4412 4 £ )& 4110 .M213.% 3 168 Yanzhan 4110,M213,Dengfeng 168 3 2.7
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Table 2 HMW-GS and corresponding bread making quality scores of 39 Huanghuai common wheat landraces
V. HE 2 Y, A R4 fmFh () Accessions
Subunit composition Quality 3 BOH R Y
1A 1B 1D score Name of varieties Number Frequency
1 748 2+12 8 L FE 41 Zijiehong 1 2.5
2" 7438 2-+12 8 = F M Tuziheshang 1 2.5
null 7 2+12 4 K E 1€ Dayuhua 1 2.5
LN EEARNCR (N & 8 15 TN - R = s N A A R
KK EE FBE AKMA T EFTE IR KRR R
‘l‘\%ﬁf\Q@U.Iﬁl\lélﬁf\ﬁﬂ:\%\%*ﬁ%\@%%\ﬁIJ.IF'mi%\ﬁl
HISANESD T NS Sak 7/ O IRIUNE DR NS B o NS Bt 2 S
GEREENENRiN TN P S
Fuyanghong.,Mazamai, Huomai, Meiqianwu, Jianmai, Linyingsanyue- _
null 78 2412 6 huang, Xiaofoshou, Hongheshangtou, Dakoumai, Tumangmai, Baitia- 3 90.0
oyu,Fumai, Laogimai, Chushanbao, Dalibanmang , Heshangtou, Lao-
mangmai, Huashanhong, Baimangmai, Huangguaxian, Laolaixia, Ku
luding, Xishanbiansui, Honggoudou, Baihuomai, Sanyuehuang, Hong-
qiangchang, Pingyuan 50, Baibiansui, Baigimai, Baituzitou, Youman-
gsaogudan, Qiangchangmai, Youzimai
null 748 2+12 ? A Banjiemang 1 2.5
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Table 3 Comparison of allele frequencies for the Glu-1 locus of the 111 latest wheat breeding lines and 39 wheat landraces
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S K
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Locus Allele Subunit BE i (R AT
Breeding line Landrace
a 1 65.8 2.5
Glu-Al b 2% 0.9 2.5
c null 33.3 95.0
a 7 0 2.5
b 7+38 27.0 95.0
Glu-B1 c 749 54.1 0
h 14415 18.9 0
7F 48 0 2.5
a 2+12 54.1 100. 0
Glu-D1 b 3+12 1.8 0
c 4+12 18.0 0
d 5410 26.1 0

BEEXFEFMEZERMH (B RRRXME

74+9.4+12)4 % &5 10.8%,9.9%.,8.1%,7. 2%,

Gl l L S TEEAEGHNERSH
1T AN Bt 1A IBLID [ 7 58 20 5 3 7k 4 7
A, NRTATUERE 11 DMHEFR/NE
MR (RO LA 19 MR R A, gl &,
7H9.2+12) 5 20. 706, o R PE AR T 4y s A
(1.74+9.54+10) . (null,74+9.2+12), (1,14 +15,
2412)  (null,7+8.,2+12),(1.7+8.5+10), (1,

6. 3% M 5. 4% . i EPE R 10 A9 A (1.7+38,
S5+H1004 1 6. 3% ; Hofth 37 HL 2 4 B o5 19 HE 91 AR 40>
VA 0.9%~4.5%,

F 2 AL L AR 39 AN AR KR, H B R
BE R A 2 (null ,7+8.2+12), /5 90. 0%,
HE P4y 6 405 Hop 4 DN IHERA GBS
2.5% 111 AN HEE & ah A (RO 1 29 0 5PE 4 A
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S WA AT = R 5 /N2 TR A AR DG Y
17-+18,13416 WS35 A B, 3X hy 4 I B IfE & X
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AR Sk AR/ F A, DR A /N 22 Bk 0 5 5 1T
[ AN AR K 22 B8, (H R E AT A2 06 K7 48 5 L 7
B A H AR L2 B0 TR R A

A GE 25 0T LA Y H R BE M 22 X /N
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