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Analysis on HMW-GS Composition and Quality Properties of 67
American Wheat Accessions

LI Yan-li,LU Min,MA Shan-shan, WU Jun,ZHAO Ji-xin, WANG Liang-ming, DU Wan-li, PANG Yu-hui,
LIU Shu-hui, YANG Qun-hui, CHEN Xin-hong
( College of Agronomy , Northwest A&F University , Yangling 712100)

Abstract ; In order to explore new wheat germplasm for wheat quality improvement , the composition of high mo-
lecular weight glutenin subunits( HMW-GS) composition and quality properties were analyzed among 67 American
wheat accessions. SDS-PAGE were used to detect HMW-GS compositions and the results showed that there were 20
types of subunits and 25 types of subunit combinations , meaning that Glu-1 locus had higher level of variations. The
frequencies of quality subunits 1 and 2 on Glu-Al loci were 16.4% and 35. 8% , respectively. Nine allele varia-
tions were found on Glu-B1 loci,with 7 +9 subunit showing the highest frequency(47. 8% ). There were eight allele
variations on Glu-D1 loci,and the mainly type was 5 + 10 subunit(74. 6% ). Three uncommon subunits 7 * ,8 * , and
8™ ,three unknown subunits temporarily marked a,b,and ¢ ,and an unknown subunit temporarily marked 5" , were
found on Glu-B1 loci, might located on Glu-D1 loci. Null,7 +8 ,and 5 + 10 showed the highest frequency(22. 4% )
among all the subunit combinations. According to the subunit combinations,the quality score ranged from 5 to 10,
with an average of 8.2. Forty two accessions ( 62. 69% ) scored above 8 (including 8 ), and even 9 accessions
(13.43% )had a score of 10. DA7200 near infrared apparatus was used for testing the quality properties of these

materials ,and the results were treated as preliminary quality analysis. Finally , most quality indexes were low. Base
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on the results above ,these American accessions could be parental materials to improve the HMW-GS compositions of

Huang-huai wheat regions of China.

Key words : wheat ; America; HMW-GS ; quality property
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(HMW-GS, high molecular weight glutenin subunits )
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Table 1 Wheat accessions used in this study

L5 E oy g e A XN BB EAT B AR 2 AR AT
K KA S [ /N 22 b ) 0 5 A 2 e PR B, 9 5
e X/NE MR AL 22 Sk, o T it — 042
3 5| BEAARE B A A {6, ASBF 580 H HMW-GS 41
SRS A AR AR AT 20 A, B O 32 S D0 O 2 |
LR AR U/ N A, O I BT A2 X PR /N2
[k RARBEOL R A SEA BT

1 MRl57AE

1.1 it

S HEEB/NE MR 67 0y (MRHRS 1 ~67)
AR E/NE F X ER A (R) , HEE N
LTI AR Kt hEE (Null,7 +8,2 +
12) #9507(1,7 +9,5 +10) /ME 6 5 (1,14 +
15,2 +12) J&H158(1,7 +8,4 +12) Pavon(1,17 +
18,5 + 10) . Neepawa (2 * ,7 +9,5 + 10) ., CD870
(Null,6 +8,1.5 +10) . 20(1,13 +16,4 +12)
i HMW-GS e BERARL, H A DR 20 S50 B A7
MRS L& 1,

%5 US40 %5 INEERLFR %5 INEERLFR %5 INEE AL TR
No. Accession name No. Accession name No. Accession name No. Accession name
1 NEO09L-12 20 Dup09L-plot-517 || 39 NINO9L-11 58 Wahoo

2 NE09L-47 21 Dup09L-plot-520 || 40 NINO9L-13 59 Anton

3 NEO9L-54 22 Dup09L-plot-540 || 41 NINO9L-19 60 Hitch

4 NE091.-55-2 23 Dup09L-plot-561 || 42 NINO9L-31 61 NW09001
5 NEO9L-57 24 Dup09L-plot-574 || 43 NIN09L.-32 62 TVTO9L-I
6 NE09L-60-2 25 Dup09L-plot-599 || 44 NIN09L-52 63 TVT09L.-3
7 NEO09L-70 26 Dup09L-plot-615 || 45 IDRD09L-18 64 TVTO9L-9
8 NE09L-91 27 Dup09L-plot-616 || 46 IDRDO9L-30 65 TVT09L-13
9 NE09L-96 28 Dup09L-plot-617 || 47 TRPO9L.-2 66 TVTO9L-16
10 NEO09L-101 29 Dup09L-plot-618 || 48 TRPOIL-6 67 TVTO9L-18
11 NEO09L-103 30 Dup09L-plot-631 || 49 TRPO9L-12 CK1 hE &
12 NE09L-108 31 Dup09 L-plot-632 50 TRPO9L-26 CK2 il 9507
13 Dup09L-plot-406 || 32 Dup09L-plot-674 || 51 RPNO9L-14 CK3 /IME 6 5
14 Dup09L-plot-420 || 33 Dup09L-plot-682 || 52 RPN09L-16 CK4 b 58
15 Dup09L-plot-453 || 34 NINO9L-1 53 RPN09L-37 CK5 Pavon
16 Dup09L-plot-472 || 35 NINO9L-2 54 RPNO9L-52 CK6 Neepawa
17 Dup09L-plot-476 || 36 NINO9L-6 55 RPNO9L-83 CK7 CD870
18 Dup09L-plot-481 || 37 NINO9L-4 56 RPNO9L-90 CK8 220
19 Dup09L-plot-483 || 38 NINO9L-9 57 Nadokuta
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Table 2 Standard of quality scores of HMW-GS

ARy
e AL {35 BI fi7 4 DI {5
Quality
Glu-Al Glu-B1 Glu-D1
scores
4 - - 5+10,5+12
3 1,27 17 +18,7 +8, -
) 14 +15,13 +16
| - 7+9 2+12,3+12
Null(N) 7,6+8 4+12

U FORI AL T4 0 3
“ —” means no such type of subunit on the loci
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1.3

HMW-GS ZH Wi 50 A8 S 5455641 T 38 3, #F Glu-
1A R B 20 45078 S Horp Glu-AL 7 853
A, Glu-B1 {75 9 4>, Glu-D1 {7 54 8 4>, 1E Glu-
AL A, T3 1,27 1 Null B4 H B8 343 51
16. 4% 35.8% M1 47.8% . 1E Glu-Bl fii f5i,7+9 W
BT IR B i, 47. 8% ,7+8 WHXFIRZ , H
35.8% , 1 Glu-D1 £ f5, WWIEXT 5 + 10 HBLAYIIHR
i, B8 74. 6% At 7 L B BE X H 3R
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Ny BB ASHIE, A F S 5 6 WAL (A, BT
FRicl 5% ATRESL T Glu-D1 £ 5 |, iX 67 1 EH
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5, 7F Glu-Al ,Glu-B1 1 Glu-D1 3 M 5 F 3R
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Table 3  Composition and frequencies of HMW-GS of
wheat accessions

Btk 1A Rk 1B Retafh1D

Chromosome 1A Chromosome 1B Chromosome 1D

EHE BR(%) W (%) WH HRE(%)

Subunit Frequency ~ Subunit  Frequency Subunit  Frequency

1 16. 4 7+9 47.8 5+10 74.6

2" 35.8 7+8 35.8 5+12 6

Null(N) 47.8 17 +18 9 2412 6

a+b 3 4+12 4.5

14 +15 3 5" 3
6+8" 3 3+12 1.5
6+8™ 1.5 4 1.5
7" +8" 1.5 Null(N) 1.5
a+b+c 1.5

2.2 HMW-GS A&%EB MES5RRES

67 Uy FEE/INZE BB LAY 20 FF HMW-GS 3
R 25 R I A (K 4) , HA (Null,7 +8,5 +
10) LAY 2 B 05, 3K 22, 4% 5 HoR M (Null, 7 +
9,5 +10)ME K 19.4% ;(2°,7+9,5 +10) H I3
RN 10. 5% ; Hoft 22 Flily Fe 4] A H B R /N T



13 ZEHATN A 67 S5 E/NE R B SEIRAY HMW-GS 415 & 543 #r 21

8% . FHULFT UL, (A4 B HMW-GS 41 & R
B ZaYE, A5 AR B TR SR Y
AR 62 5 (2 ,6+8 +a+b+c,Null),

R4 IINEHMEE HMW-GS A5ER HX5REHEE45S

64 5(1,6 48 +a+b,Null) .65 Z(2",7+8,5").
66 5(2°,6+8 +a+b,57) 67 5(2",7°+8",4)
(K1),

Table 4 The types and frequencies of HMW-GS compositions and quality scores of American wheat accessions

KL 2 A H TS 53 B (%) A S
Subunit composition Score Frequency No. of materials No.
1 7+8 5410 10 1.5 1 16
1 749 5+10 9 7.5 5 1,4,40,48,51
1 749 5+12 9 1.5 1 9
1 7+9 2+12 7 1.5 1 61
1 17+18 5+12 10 1.5 1 63
1 17+18 5+10 10 L5 1 41
2% 748 5+10 10 4.5 3 2,33 ,34
2% 749 5+10 9 10.5 7 5,17,30,31,32,35,60
2% 14+15 5+10 10 1.5 1 18
2% 17+18 5+10 10 3 2 12,20
2% 749 3+12 7 1.5 1 13
2% 749 5+12 9 3 2 15,47
2% 748 4+12 7 1.5 1 25
2° 749 4+12 6 3 2 26,27
2% 748 2+12 8 1.5 1 43
N  7+8 5+10 8 22.4 15 3,7,8,10,21,24,28,30,39 ,42,45,52,55,58 ,59
N  7+9 5+10 7 19.4 13 6,11,19,22,23,29,38 44 ,46,50,53 54,56
N 17418 5+10 8 3 2 14,36
N 749 2+12 5 1.5 1 57
N 14415 2+12 6 1.5 1 37
2% 6+8%,a+b+c Null ND 1.5 1 62
6+8™ ,a+b Null ND 1.5 1 64
2* 7+8 5" ND 1.5 1 65
2% 6+8%,a+b 57 ND 1.5 1 66
2% 7% 487 4 ND 1.5 1 67

ND #/RAKTE4  ND means the quality score has not been determined

m‘---‘-p -
2oIgiez

CD870 "k 64 66 H#E CS 65 62 67
9507 9507

YK 4 5 A3 1,CD870  FFlE 9507 1 [EI 45 ( CS) Y2k WA x it
The number code of the wheat accessions are in accordance with table 1,
CD870,Zhongyou 9507 ,and CS are contrasts of HUW-GS
1 EaEE/NEMEIE HMW-GS HEE
Fig.1 HMW-GS patterns of parts of

American wheat accessions

PR 2 A VT4 X 25 B4 RH S 3L 20 A 4T
oy R ILR 4, SEMPRETS EBIZE S ~ 10
5y, ¥R 8.2 4o Hoh RSy R 10 4y A R 9
#y, . HMW-GS A& IE X730 k.27 ,7+8,5 +10
(MRS 2,33,34) 27,17 +18,5 + 10 (# Bl i =
12,20) 27,14 +15,5 + 10 (B K 4 =5 18) 1,7 +8,
5+10( MBS 5 16) (1,17 +18,5 + 10 (M B 5
41) 1,17 +18,5 + 12( # KHgi'5 63) . P57 8 4
P =) G U = S o S R W U =i S = )
62.69% . T IEAREXT BT IEDE 7, B LA
Hi'5 N 62 .64 .65 .66 .67 BIM K ASH LT,
2.3 @R

H13 5 FTLAE 67 bt i i BT Ptk



et
pu

22 oW

f&

Ay,

wOW E R 15 %

VORI . 8 11 i ST O 1 k% %
075 5 B S T 07 5 RO
J9791.5 o/ L I KA 9 815 o/L; 8 1R S e
PIE R 13.7% , 550 15. 7% . bRk iy 3T B

(L T VTR AR 1] T AT S T ) 2 S, A Al
7 T SRR, T 3 Gy G il BB B RRL, 4
F515 21,56 .60,

=5 IhEHBEB@RER

Table 5 The quality performance of 67 American wheat germplasms

Apig o 5 SR ¥IE b BRARE(%) AR RS I AR RS
Quality index Variation range ~ Mean SD cv The lowest material code The highest material code
R A i (% ) Protein content 12 ~15.7 13.7 0.8 6.2 50 56

R Il 4 (% ) Weluten content 21.8 ~30.8 26.3 2 7.6 43 56
7K (% ) Absorption 55.8 ~67.5 60. 8 2.7 4.5 12 60

2R (g/L) Test weight 761 ~815 791.5  11.8 1.5 21 20
UUREAE (mL) Zel 11.2 ~37.6 26 5 19.1 66 56

1A A1 8% 5 5 17 ( min ) Stability time 0~7.2 4.4 1.6 36.2 66 21

i A1 E B ] ( min ) Development time 1.4~4.6 3.2 0.6 19.4 66 56,60

3 it
3.1 HMW-GS A5

TR YR RE A O R /N7 LR S I ) B S A AR
SRR A AR E A E Y H AR gk
FE| 2 BT 22 L IR — 2 [ 52 1524 g N
Tl 1o 43 T 22 4 26 11 W0 S 4 Rtk A3 F 5 4 A, W
KM 8 T 50 E B AR v R R R I S
Bl FRE/NER HMW-GS 404 F o Hr S
W HE B A A RS r i BRI, G X 1
LAY HE IS S A AR K IR W AE A S+ 10 3 3
it 1192280 ] B TR N2 I A S 25 i — A
FHFA, G. Branlard 257" 7 3k [ /N 5 R kG
WEN 1,275 +10 M FE 5 1 BSR4 50 15%
15.5% 34.5% ; WINEGHE/NZE Sl 5 + 10 37 3L 0)
BN 8. 6% , MAEENER S /N S Fpep 5 +
10 M HEXT H BT R 43 51k 61. 5% 1 23.5% ;Y.
Liu 25 X140 /N 22 S Rtk 4T HMW-GS BF 5%, 45
102705 + 10 3 3 H B CR 2 0N 17.7% |
0.9% 0. 9% ; X ZEHr % %F 2005 - 2006 4FS: i #
TEZZ X XIS 1) 39 4y /N2 % i R #E 4T HMW -GS
WF5T,39 Gy MR B 11 FlOE 35 16 FpIF H 41
GRR PR 27 (14 +15.5 + 10 A3
SRS HR 2. 6% 7.7% 17.9% ; i SE25 P %
227 Py BOUEAZ IX/NAE AN (R ) #E4T HMW-GS 43
Br, SR E] 10 F 3L 55 18 Fl7 S 20 A 28 A0, H
HE 3L 1.5 + 10 A9 BB 5518 61. 67% |
40. 97 % , 3 19 B BB 3 5 T DAAE 32 X R 4R o

M B A AR SR b At R B 20 A HMW-GS
F125 FORTE LA &R, & 1 527 WA AR}
A3 5 R ECBO 16. 4% 5 35.8% , & 5 + 10 WF
FER MR R IR 74, 6% , T E N AN £ /N3
i R BH 5 | 1 0 3 4L 38 [ /N 22 b RE A 2 5 3R [ o
WEZZ X /INFZ P J5 0 5 Eo A9 T 2L A 48 K B9 ¥ 7 L
A
3.2 HTEMEZIH

ZHY. Liu 20 1. Y. Fang 21 pIBF 5245
BEASCH Glu-B1 s R B 3 AR WA 353
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WG E B3 AR E, T 7 58 2,
B BIARIC R a b e, 43 F AR/, X 3 AN HE
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A A AR R DU AT B2 B A ok /N 5 N
G R, 5 WA 6 WA Z 8] & I — A8
(R0 3 4745 FIWE A Glu-D1 i 5 RS AR %
P HARIC N 5% . B. Feng P R Bl—A 55 1
FE R AU I K w4 50, JF X H AT
SERE T 5 A5 A, AWESE A B Y 57
F5 B. Feng % K ER 50 WAL N F — I
B T HIEAT /3T SO bE )T 5 5 o D RT
WiE
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