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The composition of high-molecular-weight glutenin subunits in Gansu
winter wheats and analysis of their quality status
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Abstract: High-molecular-weight glutenin subunits (HMW-GS)is closely related to the processing quality of
wheat flour. In this study, HMW -GS compositions of 72 varieties (lines) in Gansu were investigated and the quali-
ty of them was also evaluated. The results showed that these wheat varieties (lines) had three types of HMW -GS at
the Glu—Al locus, namely, Null, 1, and 2" .There were five types of HUW—GS at the Glu—B1 locus: 7+8, 749,
6+8, 13+16,and 20x+20y. At the Glu—D1 locus, three types of HMW -GS existed. They were Null, 2+12 and 5+
10. The frequency of HMW-GS 1, 2°, 13+16, and 5+10 was 70.83%, 2.78%, 1.39% and 33.33%, respective-
ly. In recent years, the improvement of Null and 7+9 subunits composition at Glu—A1 and Glu—B1 loci in Gansu
winter wheat breeding is remarkable. The frequency of good processing quality subunits of 1 and 7+8 were obviously
increased. The combination of 1/7+8/2+12 was the major type in new wheat varieties (lines) , which accounted for
44.90%. The percentage of new varieties (lines) with high quality subunit combination of 1/7+8/5+10 was low,
accounting for only 12.24%. Therefore, introducing good quality subunits, such as 14+15 and 13+16 at Glu-B1 lo-
cus and 5+10 at Glu—D1 locus into Gansu winter varieties was highly desirable. It is also important for bread quality

improvement and release of new wheat varieties in wheat production areasin east of Gansu.
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Fig.1 SDS-PAGE patterns of some wheat varieties ( lines)
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Table 1 HMW-=GS composition of 72 winter wheat varieties (lines) from Gansu
G il () 4K WHEA A Eraes i (R) 2K WA A

Number Variety (line) Subunit type Number Variety (line) Subunit type
1 8133 1/7+9/2+12 37 % 116 Longjian 116 1/7+8/5+10
2 0879 1/7+8/2+12 38 Bz % 117 Longjian 117 1/6+8/5+10
3 0906-19 N/7+9/2+12 39 Ffg 22 079 Longmai 079 1/7+9/2+12
4 938 N/7+9/2+12 40 BjE 2 479 Longmai 479 1/7+8/2+12
5 Cl4 1/7+9/2+12 41 Bz % 491 Longmai 491 N/20x+20y/N
6 E40-2 1/7+9/2+12 42 Bz % 844 Longmai 844 1/7+9/2+12
7 E4-8 1/7+8/2+12 43 B2 847 Longmai 847 1/7+9/2+12
8 E80-1 1/7+8/2+12 44 B 0825 Longyu 0825 1/7+8/2+12
9 E81-12 1/7+8/2+12 45 B H 4 5 Longyu 4 N/7+9/2+12
10 E85-2 N/7+9/2+12 46 Bl 6 5 Longzhong 6 1/7+8/2+12
11 F108-11 1/7+8/2+12 47 e 2532 15 Tongzimai 1 1/7+8/2+12
12 F2-6 N/7+9/2+12 48 Be %84 2 %5 Longzimai 2 1/7+8/2+12
13 F79 1/7+8/2+12 49 P53 15 Xiping 1 1/7+8/2+12
14 G102-2 1/7+8/2+12 50 3249 N/7+9/2+12
15 G16 N/7+8/2+12 51 5L 8901 Gaoyou 8901 1/7+8/5+10
16 G32-2 1/7+8/2+12 52 B11) 14 Kashan 14 N/7+9/5+10
17 G35-9 1/7+9/2+12 53 B11) 15 Kashan 15 1/7+8/5+10
18 G55-6 1/7+8/2+12 54 B11] 16 Kashan 16 1/7+9/5+10
19 G95-2 1/7+8/2+12 55 %111 16210 Kashan 16210 2% /7+8/5+10
20 G95-4 1/7+8/2+12 56 111} 23 Kashan 23 1/7+9/5+10
21 M 136 Guan 136 N/7+9/5+10 57 B 1l) 24 Kashan 24 N/7+9/2+12
22 HiHH R138 Resistant R138 1/7+8/5+10 58 W% 1l] 25 Kashan 25 N/7+9/5+10
23 224{ii 122 Lanhang 122 N/7+8/2+12 59 111 26 Kashan 26 N/7+9/2+12
24 22K 01-368 Lantian 01-368 1/7+9/2+12 60 111 27 Kashan 27 N/7+9/2+12
25 22K 722 Lantian 722 1/7+8/2+12 61 111 28 Kashan 28 1/7+8/5+10
26 1541 8161 Linyou 8161 1/7+9/2+12 62 W 11) 29 Kashan 29 2% /7+8/5+10
27 R 65 Lingxuan 6 1/7+8/2+12 63 Bt 12-6105 Keyi 12-6105 1/7+9/5+10
28 [z % 101 Longjian 101 1/7+8/5+10 64 22 ARG R Lankao Aitezao 1/13+16/2+12
29 [ % 107 Longjian 107 N/7+9/2+12 65 T'Z 12 Ningmai 12 N/7+9/2+12
30 [z % 108 Longjian 108 1/7+8/2+12 66 K 151 Pubing 151 1/7+9/2+12
31 Bz % 110 Longjian 110 1/7+8/2+12 67 K 322 Pubing 322 1/7+8/2+12
32 [z % 111 Longjian 111 1/7+8/5+10 68 7K 9946 Pubing 9946 1/7+8/5+10
33 B % 112 Longjian 112 1/7+8/5+10 69 Z&111 9819 Taishan 9819 N/7+8/5+10
34 Bz % 113 Longjian 113 N/7+8/2+12 70 19, 44 Wu 44 1/7+8/5+10
35 Bz % 114 Longjian 114 1/7+8/2+12 71 15,51 Wu 51 1/7+9/5+10
36 Bp % 115 Longjian 115 1/7+8/5+10 72 P [E# Chinese spring N/7+8/2+12

TE 4 1~49 HHE MR (R) 45 50~72 BTG () .

Note: Number 1 to 49 are new varieties (lines) , and number 50 to 72 are introduced varieties (lines).
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Table 2 The frequency of HMW -GS in 72 winter wheat varieties (lines) from Gansu
LA (R) Sl (R) HHAF(R)
FEFAL A |2e All variety (lines) Introduced variety (line) Bred variety (line)
Locus Subunit Al (R ) KX EIES Al (R ) &R EIES Al (R ) A i
Number of variety (line) Frequency/% Number of variety (line) Frequency/% Number of variety (line) Frequency/%
1 51 70.83 12 52.17 39 79.59
Glu-A1l N 19 26.39 9 39.13 10 20.41
2 2 2.78 2 8.70 0 0.00
7+8 41 56.94 11 47.83 30 61.22
7+9 28 38.89 12 52.17 16 32.65
Glu-B1 6+8 1 1.39 0 0.00 1 2.04
13+16 1 1.39 1 2.04 0 0
20x+20y 1 1.39 0 0.00 1 2.04
2+12 47 65.28 8 34.78 39 79.59
Glu-D1 5+10 24 33.33 15 65.22 9 18.37
N 1 1.39 0 0.00 1 2.04
R3 ROEBHEM(FR)HIW-CS BE LB FER TS
Table 3 HMW-GS composition and frequency of 72 winter wheat varieties (lines) from Gansu
e Aﬁ%ﬁﬁ?rﬁ(%) F/liﬁrﬁ'xﬁ<%) ' ﬁﬁi{l‘nﬁ(%) Gul—l.rﬂ'[ﬁﬁﬁzﬁ
e Subumit variety (line) Introduced varieties (lines) Bred varieties ( lines) Quality score
Number composition i (R ) /% i (R) % TR (R) B Wi % Payne P43 ETES
type Number of F Number of F Number of F ) (1987) (1992)
variety (line) requency variety (line) requency variety ( line) requency Score Maopei score
1 1/7+8/2+12 23 31.94 1 4.35 22 44.90 8 5
2 1/7+8/5+10 12 16.67 6 26.09 6 12.24 10 13
3 1/7+9/2+12 9 12.5 1 4.35 8 16.33 7 3
4 1/7+9/5+10 5 6.94 4 17.39 1 2.04 9 11
5 1/6+8/5+10 1 1.39 0 0.00 1 2.04 8 11
6 1/13+16/2+12 1 1.39 1 2.04 0 0.00 5 3
7 N/7+8/2+12 3 4.17 1 4.35 2 4.08 6 4
8 N/7+8/5+10 1 1.39 1 4.35 0 0.00 8 12
9 N/7+9/2+12 11 15.28 5 21.73 6 12.24 5 2
10 N/7+9/5+10 3 4.17 2 8.70 1 2.04 7 10
11 N/20x+20y/N 1 1.39 0 0.00 1 2.04 1 4
12 2" /7+8/5+10 2 2.78 2 8.70 0 0.00 10 15
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