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106 H/MNESHKBE HMW-GS AR KR E X mEEE0h
HIEW"?, KW, FHFEY?, THEE, THhE"Y

(1. T B K 2B, R 1§ FH 4710235 2. W paRHE K2 & T EY e el R SR B AR A sl =,
T % PH 471023)

WE: [ B8 ] WA E Triticum aestivum 3 5F 4% 4G Bk (HMW-GS) 4 52 mmkei 2 &, [F&] A
106 B ARG R AN, B EFTHEANAZAREE HMW-GS £8, Tl LB AR A, KA+ kA sE - A b
B e Bt I @, Uk (SDS-PAGE) Fo 4 F 47128 AR, | AL BM 5L, B AT @ 5 W) 2 AL aF 2 i /7 HMW-GS 52
Foditeml, [£E%] 106 & & A% 2 8 A HMW-GS £ 8 fo 7 f HMW-GS 4, Glu-Al 1557 3 #F 24, &
#1241 (24.53%). Null (57.55%). 2* (17.92%), Glu-Bl 1% 5. A 7+8 (66.04%) #= 7+9 (33.96%) 2 #F % &, Glu-DI 4% 5 A
2+12 (43.39%). 5+10 (42.45%). 5+12 (15.09%) 5 34 KA, 7#HE R BESEE, BAFHH 5~1045, £ F 247+
9/5+10 A= 1/7+8/5+10 LA L AF 5 & &, ¥A 105, AR F R ESHE X R (PCR) & F 4783 HMW-GS ¥ #)
Axl. Ax-null, Dx2, Dx5. Dyl0. Dyl2. Bx7 #» By8 Z A /7% %, 5 SDS-PAGE # ik %52 25 R ks, H&F 4554
100.00%. 100.00%. 91.83%. 96.69%. 97.78%. 100.00%. 100.00% #= 76.92%., *F HMW-GS 1% % 5 % i bk #4748 %
SATRIL: 2%, T+9 Fo 5+10 R E G R H. @R E A ER Rk R Kbl A G (P<0.05), 1. 7+8 f# 5+10 T
RO Ep iR L, @ A 8 e d AL R ¥ 25 FH TR (P<0.05), ¥ 719 RAGERARESHK. TEH
g, BESREIHF@HILEMEG T 748 B A& (P<0.05), 3 RE HMW-GS A4 £ 5 & R 3E4748 % 54 fe £
PR E I 1/7+8/5+10 Fo 2%/7+9/5+10 T JK 20604 L5 A dn A AF M A, Af d UMK 89 TT#RER K, Null/7+8/2+12 F=
Null/749/2+12 Z A A A F A& 2, AN EHEREASRETRB I FARELESINEAR. &SRR £FREF
(P<0.01), HTHEASAEE, [##] FAMLE LA EANZRABRAOYOAARR, L P @hii i, @hH
FRE I E ) ASCE B ) e R B SR E o iR, B 6& 5 £ 36

KR & RS E; B8 TESEALKE; SDS-PAGE; SMioHt
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Composition of HMW-GS subunits in 106 high-generation
wheat lines and their effects on quality

HU Zhengchong'?, ZHANG Yuxiang'?, LI Boyu'”?, MA Zhihui', WANG Linsheng'?

(1. College of Agriculture, Henan University of Science and Technology, Luoyang 471023, Henan, China; 2. Luoyang
Key Laboratory of Crop Genetic Improvement and Germplasm Innovation, Henan University of Science and

Technology, Luoyang 471023, Henan, China)

Abstract: [Objective] The aim of this study is to investigate the relationship between the composition of high
molecular weight gluten subunits (HMW-GS) in wheat (Triticum aestivum) and wheat quality traits. [Method]
Using 106 high-generation wheat lines as materials, the potential quality of each line was predicted by

identifying the HMW-GS subunit type. Using SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel
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electrophoresis) and molecular marker techniques, HMW-GS identification and quality assessment were
performed by near-infrared grain analyzer, flour texture analyzer, and gluten tester. [Result] A total of 8 types
of HMW-GS subunits and 7 HMW-GS subunit combinations were identified in 106 wheat lines. There were 3
subunits at the Glu-A1I locus, namely 1 (24.53%), Null (57.55%), and 2* (17.92%). At the Glu-BI locus, there
were 2 types: 7+8 (66.04%) and 7+9 (33.96%). At the Glu-D1 locus, there were 3 types: 2+12 (43.39%), 5+10
(42.45%), and 5+12 (15.09%). There were 7 types of subunit combinations, with quality scores ranging from 5
to 10 points. Among them, the 2*/7+9/5+10 and 1/7+8/5+10 combinations had the highest scores of 10 points
each. The specific polymerase chain reaction (PCR) molecular markers were used to identify the Ax1, Ax-null,
Dx2, Dx5, Dyl10, Dy12, Bx7, and By8 subunits within the HMW-GS subunits. The results were compared with
those obtained by SDS-PAGE electrophoresis, and the agreement rates were 100.00%, 100.00%, 91.83%,
96.69%, 97.78%, 100.00%, 100.00%, and 76.92%, respectively. Correlation analysis between HMW-GS
subunit positions and quality traits revealed that the 2*, 7+9, and 5+10 subunits exhibited higher protein content,
flour sedimentation value, and water absorption capacity compared to other subunits (P<<0.05). The 1, 7+8, and
5+10 subunits had significantly higher flour sedimentation value, dough formation time, and dough stability
time than other subunits (P<<0.05). Among them, the 7+9 subunit exceeded the 7+8 subunit in protein content,
dry gluten content, wet gluten content, and flour sedimentation value (P<< 0.05). Correlation analysis and
principal component analysis of HMW-GS subunit combinations and quality traits revealed that the 1/7+8/5+10
and 2*/7+9/5+10 combinations exhibited superior comprehensive quality characteristics and contributed
significantly to quality traits, while Null/7+8/2+12 and the Null/7+9/2+12 combinations performed poorly.
Meanwhile, heat map analysis and cluster analysis of high-generation lines found that there were extremely
significant differences among various quality traits (P<<0.01), which could be clustered into 5 distinct groups.
[Conclusion] The impact of subunits at each position on the quality traits varies, with significant effects on
sedimentation value, dough formation time, dough stability time, and wet gluten mass fraction. [Ch, 6 fig. 5 tab.
36 ref.]

Key words: wheat (Triticum aestivum); high-generation lines; high-molecular-weight glutenin subunits; SDS-

PAGE; quality analysis

JNZE Triticum aestivum %ﬁﬁia‘éﬁﬂ’)*&%‘ﬂéﬂ?ZJ” Rt B I Tl iORS Al Ak A @, /N2
25 ST oK H 45 35D, 48 E/NE i e U T E AN E BRI EZE HARD. Dm T B, Al
WKYEE A B E . I SR 8. M UTREE . T AT B ] . TAD ARG INFTR] | A9 o S fift 3 55 224>
TEM AR RXT /N BEAT /3 25 AE i sedgbrrh, BEEI0T . 01 7 0 e o B DA R E R DR A, 1 AT AR B[]
I B A 1] 2 R 52 /N2 TR0 T B A A2 D BT, g /N2 A SR R T AR R S ) o TR DR A T
S W/ N T YRR BT, HLS/NERE L SRS . T B U R R, RN ARk
R UASGEE RN SR B b S hn s 1 RS B [B) D)2 8 1 BT 43 50 T O AR i 2 A
BV XEF /NG N T A A B R . AR R S R A R 2R N (PCR) BT R T EA R
F O (HMW-GS) B4, SOk 1+ 0 B w9 B4 -3 PN s Tk i 456 S FL UK (SDS-PAGE) 5k 114 Jag PR
e ma, HASZARKBBIRE], wT DA s R A A S5, HRTE 4F & T Dx5. Dyl0. Dx2.,
Dyl2, Ax2*, ByS8. Bx17. Byl8. Bx7 % HMW-GS WA IHE PCR FRric® 1%,  Seh bl 6 e p o 7 B £
GRAEE MR EEE L,

SR R NI T B AR KRR O T AP R R R, S A R RN
FH . FEEEASE RS UIASG, B2 A0 1 Rt i, ZAm AN 3 Sim A
PrhisR SRR PR . AR TR ER, EREH NIRRT (LMW-GS, 2 30%) FilfE
I3 F il (HMW-GS, 2 10%). B8 HMW-GS 76 6.8 (A P 07 FERARY, (X 1o AT 5 K% 2682 5 i
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THA BEFRERD, GTER m ik 40%~609%"", 33 A H ik ki 5 R A S BERE S . HMW-GS 1) 4 fith 3
PR 3 /N 22 55— [ DR A G (o IR 1) K oK oy, A4 Glu-A1. Glu-B1 Fl Glu-D1 %5 3 NSEE, FELRSF
XI5, A Glu-1 AL 2 AN BRI IL A B, 24w X BUFN Y BUNEHE . i
T /NEE R SRR, B A BRI AT R 6 MU [RI Y HMW-GS. 2R, TR R TR ik
FEIET), M WEARIL, — /MRS 4~5 MEsr TR E R OR[RNIE R KW 2 G XN
R A AR o A Glu-AT 75 A 1T 2% X6 v 6 1 PR AR AR B . BB . 280 Rk AT R 5
WP AE Glu-BI i s, 7+8 WAL TTHRIL 22, 2R 11 Joa R TR0 A3 o s o0 B EL A IE 1500, 7+9 S HE X T8 4]
TV g HsF ) R T P e B[] 222 T [l 0 P, 17+ 18 5% T A3 T 36 L AR e T 28 BHL ) 1) ik i =i 2 E Glu-
DI 75, 5+10 3BT T 5 BT B350N B 2 5 T 5+12 WAL H 2+12 W3 . PR Sl Bl T = 2229, 7
Glu-A1 P sS NR BN R 1, 2%, Null; 7F Glu-BI1 £ Ji R EI/NK 17+18, 7+8. 7+9; 1E Glu-DI i i M\
KENWNHR 5+10, 5+12, 2412, HABAH ST o2 LB 2T, i A 3 5 8Os MK B /R Glu-D1 . Glu-B1 .
Glu-Al. FRPRAWFEEX T, 7+9. 17+18 I 5+10 AR AR WHEAE 1. 749, 5+10 HA KAl
SREE, 2% 7H9. 2+12 Ml 1. 749, 2.2+12 B H A A HE R . AW 58 A SDS-PAGE ¥ Fl 43 F R id
P, XF 106 S A R R HMW-GS #7431 AR HMW-GS 288060 & R g sg e, hy/INAz
STk BB AR SRR

L ARG 7 %

1.1 ##

HEAT R A AR R AE T B 24 ¥ B T i R I P /N2 = i R . MRS58 kd176. 116-117,
NST1-NST 3, NSII1-NSTI5, NC I -NCII, 3106 f3ih &R, SEAGME, KL Bk 1026"  ‘Keda 1026’
Ml HiZE 587 ‘Xinmai 587 FEMXTHE (ck)o R0 FHR A H FUR FARSE S FIRES, AT MRZ S HRK
FERGE W, A AR T T A XR , ZeAUBRBART . [ SR G K ML A B IS A i K
1.2 FHik
12.1 DNA#BFe @ kot mAMABMTELRFETELE. REHNTF, SHHEED Wk,
LN SLN 4] DNA, AR 4l LIU %8P MA S5® 0 LEI 48 P/ #3819 55 5 4> T Fr id 247 PCR 974 |
SSR 5#lne 1. X5 TAY TR (L) BhA RA RS,

PCR X W fA %4 10 pL, 4445 1 uL DNA (50 ng-uL™"), SI¥ZEEERM G4 584 0.5 L, 4 uL 2xTaq
Master Mix 448}, ] ddH,0 #h 75 % 10 pL, PCR ¥ 3% /™ ¥y 38 i JoT £ 53 %0 1.5% L Hg Wl e e v Uik A7 A
M, 7€ 130 V B R N K 45 min, {5247, IR,

122 A& Ge#RIY SDS-PAGE wik o4 B 1R RIFFROA B KEH 2 mL .08, BoEh
A T ASE KA S mm /ANIER, X B0 G iR, EPFES ST B ES S8 Z SR I AR A (1 mL /KR
D 50% SNEE), WWE 10s, 65 °C 7K 30 min, HAEHRY 2~3 ¥k, 12000 r*min~' #.0> 3 min, F 5
J&, FFEEREL K BOERTTEY R IA 200 uL B0 B[50.0% 5 PIEE+0.04 mol- L™ Tris-HCI (pH 8)+
10.0%SDS+2.0% —Fi Az 1, 65 °C /K 30 min, MAMBEHED 2~3 ¥, 12000 r-min' B5.0> 5 min; B 200 pL
I, RS TERY 1.5 mL B OAET, A 200 L $EBUK C[0.625 mol- L' Tris-HCI (pH 6.8)+20.0%

x1 SFHCSIMFIIRERERRN

Table 1 Molecular marker primer sequence and its fragment size

519 Feo5 SRR (5'—3) S BRIMbp Sk || 519 Fe5 R (5'—3) S B/ IMop 3Lk
Ax1/Ax-null F: CGAGACAATATGAGCAGCAAG 362 F: CGTCCCTATAAAAGCCTAGC
Ax2* R: CTGCCATGGAGAAGTTGGA 344 (26 |bx5 R: AGTATGAAACCTGCTGCGGA 478 [8]
Bx7 F: CGCAACAGCCAGGACAATT 630/766 F: GCCTAGCAACCTTCACAATC
Bx17 R: AGAGTTCTATCACTGCCTGGT 669 1 x5 R: GAAACCTGCTGCGGACAAG 450 [8]
F: TTAGCGCTAAGTGCCGTCT F: GGGACAATACGAGCAGCAAA
By8 R: TTGTCCTATTTGCTGCCCTT 527 (271 [bx2 R: CTTGTTCCGGTTGTTGCCA 2997281 [26]
F: TTCTCTGCATCAGTCAGGA Dy10 F: CGCAAGACAATATGAGCAAACT 397
By9 R: AGAGAAGCTGTGTAATGCC 707/662 271 Dy12 R: TTGCCTTTGTCCTGTGTGC 415 [26]
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HH+2.0%SDS+0.2% IR M i 1, HMIRZG M HIRS), #E 30 min f5 99 C ii#VEYE 5 min; WBHE, BT
=20 °C fRAFFEHI .
SDS-PAGE HiJk : R 10% F 243 B 5% b )2 e 4 e X A S b AT B ik oy 85, L S EE

‘ Zhongguochun’ (Null/7+8/2+12), “ kB 366’  ‘Zhengmai 366’ (1/7+8/5+10) fil ‘Neepawa’ (2*/7+
9/5+10) M xfRR, HEFT A HIEE
1.3 /INERFRMERE
131 M&ELEE PCRY MM, E/MAUI G (WD-94038). SDS-PAGE & WL4KT . I 2413 #r
X (DA 7250 7). SEEGEE R AL (LRMMS8040-3-D). HEAH . Perten 1 ffi U a2 4% (2200 AU i 4%) . CAU-B %!
DUVEEINE A TR /INAZ K3 5 72 {X (Mlicro-dough L AB ),
132 #emlzr ik AR L0 AR B ASOR I b 5 K 2 FEE 1 B o 8. iR . BRI R FF 7 120 g,
FEIANY/T 1094.1—2006 (/NS84 565 1 353 g . PRI FIIEZE A TR S s Az , /N2l
KGRI E 14%, 19742 12 h, FASCIREMILEE, BN B e iR AT, Ao Wi 7 o
SHEINE 2 I GB/T 5506.2—2008 (/N2 FI/INAZ Ky A 2 42 26 2 340« ASCRS k0 0 T 477 ) P ASC vl
FE, TH B AR HE 202 IR LS/T 6102—1995 /N2 oy W I8 5 o 12 2y ¥ —— 48 804 ), H Perten
TIN5 o TR UTE(E 2 IR GB/T 21119—2007 (/NAZ DIREFE BN E Zeleny 30 ), /N By UL
I R AHEATIN A 5 /NZZ MK A B REAR A GB 5009.3—2016CE 42 4 B FARAE £ dh rh K 43 () 2 )il
FE, R EETHRE [(105+2) C]#F17; MR ES IR GB/T 14614—2019 CHEMAS TS /N7 by 1 A i A5 2
REPEDIR A A ), PR S ASCI 2 T AT R A st [ | T AT  R B T B T 7K 6
1.4 HHESH

Bk H Excel 2016 il SPSS 22.0 #474c1150#r, FF41H PS Fl Origin #17/EK .

2 HEREAM

21 106 ERBEM PS> FIRCHEN RS SDS-PAGE &R L%
RIS o 5 5 F e A8 25 O 3R s [k &2 B (] 1): 1€ Glu-DI1 35 1, #3ic Dx5. Dx2 7E7%
V% Dx5. Dx2 B9 dh & el LT3 450 A1 299 bp B 47 (K 1A~B), #3ic i) Dyl0/Dyl2 78 7 WV 3

A B
M123456789101112131415161718192021222324 M123 456 789101112131415161718192021222324
2000 bp - ey 52000 bp
1000 bp 1000 bp
750 bp 2(5)8 Ep '
500 bp P
250 bp 250bp
100 bp 100 bp
CM 1234 567809101112131415161718192021222324 DM 12345678 09101112131415161718192021222324
2000 bp 2000 bp
1000 bp , ‘
750 bp | 1 o% gg
500 bp | =, ol e 500 by
250 bp 250 bp
100 bp 100 bp
EM123456780101112131415161718192021222324 FM1234567809101112131415161718192021222324
1000 bp 1(7)(5)838 -9
750 bp 500 bp IS

500 bp
250 bp 250 bp
100 bp 100 bp
A.Dx5; B.Dx2; C.Dyl0/Dyl2; D.Bx7; E.AxI/Ax-null; F.By8. M.DL2000; 1.NCI-2; 2.NC1-3; 3.NCI[-4; 4. NCI-5;
5.NCI-8; 6.NCI-11; 7.NC1-12; 8. NCI-14; 9.NCI-15; 10.NCI-16; 11.NCI-17; 12.NC1-18; 13.NC [ -20; 14.NC

[-22; 15.NC1-23; 16.NC1-34; 17.NC1-36; 18.NC1-38; 19.NCI-41; 20.NC I-42; 21.NC [ -45; 22.NC [ -46; 23.NC
[-47; 24.NC1-48.

B 1 R EST EEEG TR ST iR
Figure 1  Amplification of HMW-GS of some materials
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Dy10/Dy12 14 i 22 H AT LAY 34t 397, 415 bp B4547 (K] 1C); 7E Glu-BI i i I, #»ic Bx7 Fl By8 7E1%
3 Bx7 Fl By8 B & R H AT LAY 14 H 630, 766. 669 Fl 527 bp H 4541 (K 1D~F); 7E Glu-AI {5 L, #5
18 Ax1/Ax-null 76 & W3 Ax1/Ax-null 1) 5 2 H0] AP35 H 344 362 bp 145447 (B 1E). 375 2515 1 i
M

FIH PCR E:F 5194, Dx5 F1 Dx2 WALAEY 14 1 450 F1 299 bp Fr By & &2 A 58 F1 49 ), I
AR A 50.94% F1 49.07%. Dyl0/Dyl12 WIEREY 4 397, 415 bp H BLRI G R A 44 Al 61 4y, HEUR
53 9 R 42.45% F1 57.55%. Bx7 Fl By8 WAL AEY 1S i 630, 766. 669 Fl 527 bp A Bt 1Y it & A 106 i
91 £y, HiF K 100.00% F1 85.85%. Ax1/Ax-null W.HEHEY 14 Hi 344, 362 bp F BRI &4 26 Fil 61 ),
WSR3k 24.53% F1 57.58%, FE5FPE PCR BRICY 15 SDS-PAGE HLUK % 45 5Kt S (38 2): AxI,
Ax-null, Dx2, Dx5. Dyl0, Dyl2. Bx7 Al By8 iV 3 i) W) & %43 %] & 100.00%. 100.00% . 91.83% .
96.69% . 97.78% . 100.00% . 100.00% F1 76.92%. @it PCR Fe5PE 9P Ba3R1G 1) 8 M ai i T ERAEH
IR I 5 3455 5 SDS-PAGE HLUK MR —E 255, (HEMRVI AR50

F2 106 /Mm% HMW-GS & PCR #illl 5 SDS-PAGE &l 45 R L&
Table 2 Comparison of PCR detection and SDS-PAGE detection results of 106 lines of HMW-GS

PCR SDS-PAGE PCR SDS-PAGE

WA WA
mARMGRY A% WREGEMY BR% ROy % WAREEAY %
Ax] 26 2453 26 24.53 Dyl10 44 42.45 45 42.45
Ax-null 61 57.58 61 57.58 Dyl2 61 57.55 61 57.55
Dx2 49 49.07 45 42.45 Bx7 106 100.00 106 100.00
Dx5 58 50.94 60 56.60 By8 91 85.85 70 66.04

2.2 XA R HMW-GS AR RS FiiE

/N = AR R HMW-GS 11 SDS-PAGE HLyk %8 25 5 UL IE 2., 106 107 i RRAE 3 /M 3
W8P LT A3k 1. Null, 2%, 7+8. 7+9. 5+10 Fl 2+12. 5+12 (3 3). 7F Glu-Al fi 5 I,
Null W3 B 2w, 5 57.55%, 1 F1 2%30 35 B A5 % K 24.53% F1 17.92%; {E Glu-BI 17 /5
b, A 2 RS A 78 FT 749, HBRIUSIR A 66.04% M 33.96%; FE Glu-D1 7 55, I, Kzl 3 Ff
WHEELL A 2+12, 5+10 Fl 5+12, HBERAAES 51 43.40% . 42.45% F1 15.09%

1 23 45 cklck2ck36 7 8 9 10111213 141516 17 181920 21 22 23 242526¢k1ck2ck3272829 3031 32 33 34 3536373839 4041 42

ol 1) 2%
6 /

i 4 /4

bl 4 K

12110 10~
=

¢

ckl. ‘“FE%" ; ck2. ‘Neepawa’ ; ck3. ‘#3366 ; 1.NSI1-6; 2.NST1-9; 3.NST[1-11; 4. NST1-54; 5.NSI1-55; 6.NS
M5-13; 7.NSM5-17; 8. NSI5-18; 9.NSI5-20; 10.NSTI5-23; 11.NSM5-26; 12.NSI5-31; 13.NSII5-32; 14.NSMI5-37; 15.
NSII5-40; 16.NSI5-41; 17.NSII5-50; 18.NSII5-54; 19.NSII1-28; 20.NSII1-29; 21.NSII1-31; 22.NSII1-37; 23.NSII3-1;
24 NST3-12; 25.NSI3-13; 26.NS13-20; 27.NSI3-22; 28.NSI3-26; 29.NSI3-49; 30.NSI3-65; 31.NSI3-67; 32.NSII
3-68; 33.NSI[3-70; 34.NS13-71; 35.NSI[3-72; 36.NS13-74; 37.NSI[3-75; 38.NSI[3-83; 39.NSI[3-84; 40.NSII[3-85; 41.
NSI13-88; 42.NSI13-94. [E7Ramst Bl m 7 FEAE A brE i e il %,

B2 a5 E HMW-GS # SDS-PAGE A
Figure 2 SDS-PAGE diagram of the HMW-GS of some wheat lines
H 2 4 AT 106 43 = A8 A R HMW-GS LRGN 7 B 7 2] A28 8, Forr 1/7+8/5+10 i Null/7+
8I2+12 4 A 2K B M AR B v, B SR MR 24.53% B 39.62%, Uk R 2%/7+9/5+10,
Null/7+9/5+12 Fl Null/7+9/2+12 ZH52H8, 39 16.04% ., 12.26% F1 3.77%. HA4x 2 ANZER Null/7+9/5+
10 F Null/7+8/5+12 H BUHIAR, A 2 rAkL, &l 1.89%.
4t PAYNE 2528 (9374, 31288 GB 1351—2023(/NA2 ), XA B0 4 #4714y . HE 4 F
e BRI IE LA ST N 5~10 4, F3R 7.91 45, HA I G 1/7+8/5+10 1 2%/7+9/5+10 3
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AV, 1048, (51 40.57%, WEAS Nul/7+ %3 106 BINERE Glu-1 L EHEGCERR
9/5+10., Null/7+8/5+12 FI Null/7+9/5+12 i Ji ¥ RS

A3k 84y, NN 16.04%, S FRVETE 8 45 Table 3 Alleles and frequencies of Glu-1 loci in 106 wheat lines
WUF B4 2 BALE . it 43300, Ry SIOEEL RRRR mARIG, R

SR F HMW-GS AIARMSEIES U b= B
850, ML c Null 61 57.55

2.3 HMW-GS a3 R E I NEmBEFIERIRNE
HE 38 . 18 Glu-Al i 5 1, #iF 2% Glu-B1 b 8 70 66.04
FERRHIOTE (MR IR RN TR ¢ [ ¥ 3396
W 7K 23 R T A9 o A Sk R TR 1 Null 2 a 2+12 46 4340
SERBRE (P<0.05), T HIJE O 1) ARG s b OPT o d 5+10 45 4245
h 5+12 16 15.09

137 3 5 3 8 T Null F1 2% 3 (P<<0.05), HAT
TE MR, Null V7R A a4 b B T 1 F

£ 4 106 H/NZE R HMW-GS HE X Glu-1

2*EHE (P<<0.05), T TR TLFEELXT 3 FoftF 22 5 BEEL
Z:E%O %%%ﬁ ’ ﬁ/l\ﬂE%Xd‘ﬁ*ﬁ;ﬁjﬁ&ﬁm E/:J Table4 HMW-GS subunit combinations and Glu-1 quality scores of
?"2 ﬂﬁﬂ }J\ j( @J /J\ j:f 2% 1. Nullo ?’:E Glu-B1 ’fﬁ )ﬁ 106 wheat lines
2 I TR A A SR LR — B, Y L S SRR B B R

749 WAL H BT R IUER (TR AT RL, W ORRG, GloAl Gleb] GluDl
WEAR AR WK e L T et

e - Null 748  2+12 b 4 39.62 6
AT 748 WA (P<0.05), [fi 7+8 T 3 1 5 v e
o SN U N 2% 749 5410 bed 17 1604 10
FEHC, T AT R A e A0 A RS B TR] BT 1 R 5K

. 35 f GluDI {\; I J: ?wa Null 749  2+12 cca 4 3.77 5
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Figure 3 Relationships between different subunit sites and quality indicators
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Table 5 Effects of different HMW-GS combinations on quality traits
TR Wilk mRUOE W \ 7 A B i
WAL uf%& ﬁéxg THT 3 UL EE@* % E@ﬁ@ E@ﬁi TR I ?%&
By % {f/mL B EU% MfE]/min  F[A]/min IKER /% Jitt/g
1/7+8/5+10 16  13.38+0.54 ab 29.6+4.6 ab 24.51+2.73 ab 48.31+11.85b 4.56+x1.59a 6.12+3.01a 59.64+3.16 ab 0.779+0.089 ab
2*/7+9/5+10 17  13.82+0.83a 30.745.4a 26.06+4.86a 48.65+12.95b 3.76+1.29 ab 4.76+2.79 ab 61.31£3.50 ab 0.826+0.158 ab
Null/7+8/2+12 42 13.14+0.81 ab 24.5+3.8 ¢ 24.82+4.59 ab 55.55+13.10a 2.91£0.82 ab 2.90+1.31 b 60.55+1.99 ab 0.765+0.124 ab
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PR, REB MR 2 B A7 7 d 2 b o 25 R OGP o A P B o 3 505 T T A7 B 1 K (R &K 0.502) T
i (RECH 0.456) F ) 52 IEAH G (P<<0.001), 55 17 #5 C R {22 W B 38 1E A G (P<<0.01); KR UL
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Figure 6 Cluster analysis of quality characteristics of 106 wheat lines
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