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tAERNERMES FEAEBTIEARKES
an BUE IR B X &

oI, ek, BmFA', A&TF, ZEm, I
(L ATHRE TR e YT 358 Ml 2R W2 1 5 S2 00 %8 TR FE BT 2100145 2. VT35 20 HER Il B 6 A BRZS 31, T35 28 M
225300)

WE: T AT XN WAL S REE 4298 v BRI R A DL A A B (HMW-GS ) 2888
Sy b SR R BEARL SRR, ) SR D 0 B iz 95 Mt rL K 5 1k (SDS-PAGE) , 4T T 172 43t 77 22 IK 36 43 /N 22 il Bl )
HMW-GS 4k, H% 5 8 1 BT & S PO R =22 (B 1 D R AT TSR . 453K W . Glu-Al \Glu-BI T Glu-DI 433 B
3 Fh .6 FhRI 3 FORIRI A BE2EA . WAL 1 749 F1 5410 7E4% A A7 F 4R B s, 2 A3 T 54. 07%
48.26% 1 49. 42% , 3 AL 15 FE 8 A5 s BN I B R R A 1227 >Null, 13+16 =14+15=17+18 =7 +8>
7+9>6+8,5+10>2+12>4+12 ; SRR FIAE T 43 B 2m 7.2 =1>Null, 14+15=17+18>7+8 =13+16>7+9>6+8,
5+10>2+12>4+12, WHEAH B AIA 24 i EHE A& 2AKF L, WA 1/14+15/5+10 1/14+15/2+12 1/7+
8/5+10 ,1/17+18/5+10 Fll 1/7+9/5+10 AR H55  AEDURAE/K T b WAL AL 1/14+15/5+10 ,1/17+18/5+10 ,1/7+
8/5+10.2 " /7+9/5+10 H1 1/14+15/2+12 X4 . 45 LTIk, 76 24 Fh V3L 40 i 28 P i & LI B A B L&
FEH) R RE 27 17+18 I 14+15 HBLASIREAE , TTIE TR M /NE kT, a5 A B A RS D%

TE AN FE A AT R R
KER: NE; mOoTEAEOVE; EORSE; UIKEE
FESES. S634.3 XEARIRE . A XEHRS: 1000-4440(2015)02-0241-06

High molecular weight gluten subunit( HMW-GS) composition of wheat
cultivars in northern region and its relationship with quality traits

YANG Dan', YAO Jin-bao', YANG Xue-ming', ZHOU Miao-ping', MA Hong-xiang', WANG Ya-song
(1. Provincial Key Laboratory of Agrobiology / Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. Jiansu Hongqi Seed Industry Co.,
Lid., Taizhou 225300, China)

Abstract: To figure out the genetic diversity of

s HH#1:2014-12-04 wheat cultivar( variety) from the northern region in China

EETE AW H/ N AL L BEARRITH (CARS-03) s VTR and provide the basic materials for wheat quality improve-
BAOWRHE A ERVHTAEE I H [ CX(12)2026 ) 5 TLI &
HFEH (BE2013439)

EE®T: A FH( 1980- ), %, BIBVLSFFF M /R A, WL, mIBIESY
BB NE G BT BT, (Tel) 15861815667 ; ( E-

mail) yangdan1290@ 163. com lationship with protein content and sedimentation value.

ment, 172 accessions of wheat cultivar ( variety) were an-
alyzed by SDS-PAGE to reveal the alleles variance of high
molecular weight gluten subunits (HWM-GS) and the re-

BITEE Bk &2, (Tel)025-84390298 ; ( E-mail ) yaojb@ jaas. ac. cn There were 12 alleles on Glu-1, 3 alleles on Glu-Al , 6 al-
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leles on Glu-B1, and 3 alleles on Glu-DI. The frequencies of 1, 7+9, 5+10 alleles were the highest on Glu-Al, Glu-BI
and Glu-DI, being 54.07% , 48.26% , 49.42% , respectively. The effects of HMW-GS on three loci on protein content
were presented as 1 =2 " >Null, 13+16=14+15=17+18 =7+8>7+9>6+8, 5+10>2+12>4+12, and were listed in the or-
der 2" =1>Null, 14+15=17+18>7+8 =13+16>7+9>6+8, 5+10>2+12>4+12 on sedimentation value. The protein con-
tents with the subunit combinations of 1/14+15/5+10, 1/14+15/2+12, 1/7+8/5+10, 1/17+18/5+10 and 1/7+9/5+10
were higher. The sedimentation value were higher in the HMW-GS compositions of 1/14+15/5+10, 1/17+18/5+10, 1/7+
8/5+10, 2" /7+9/5+10 and 1/14+15/2+12. No combination outperformed in quality traits among 24 types of subunit
compositions, and high quality subunits 2” , 17 + 18 and 14 + 15 were rare in the tested varieties. The quality traits, such

as protein content, sedimentation value, and high quality subunits, need to be taken into consideration in middle and weak

gluten wheat variety improvement in Jiangsu province.
Key words :

value

FoT RS AL ( High molecular weight
glutenin subunit, HMW-GS ) J&/NAZ fifi ik 25 ) 3= 2L
By ¥ B 5 B RN A A AN [R], HMW-GS
Moy x BUEAE 4y, iR/ ) Fly BUAE AL
(O FEAL, TBEKR), HMW-GS 114 4 ft 35 K fi7
TE 1 20 )R G AR R SR 0T 22 5 Glu-Al |
Glu-BI I Glu-DI 3 LG b B LS « Fly
PN SEAERI B . NENE FoR U, BN/ N2
FRESNZAL T 6 AN [A] B 23, 1 52 B by T 1Ay
B SRAL TUUEOIRE | PR R 43 /N2 it e
T3 -5 AW,

AR/ A B A BB S0 T A G R
Payne 25721 HMW-GS A4 %t /INAZ il Tt R 7
ST R R Glu-DI A7 i B 5410 756 S5 4L
B fh i W IEAR DG, HAT, X HMW-GS St i
TR A0 R BB R  HMW-GS
LR EL A it 5T o R A R 2R S S AR R Y
AR, BRI Ah, 8 B A TR (AR 2
i i /N2 S o BT ) T AR AR T R AL
(ELIX PR B4 b5 100 90 5 | TR Ed b 08 o o T
VRSP S5 22 TR AR 249 AR B O AR DG, A Ay £l e
ANFZ R B B AR AR, B ) B TN B
BRI RGEMRAMBIGT AMW-GS 133 {4 F5
PELL R B 2% M4 45 it PR 22 8] Y 5G 28, % il R
Hh ] /N i B LA R R R S T E GRS
2z A AR B AR A, 5 | AR B A 2
N R ) — AR BB RAR . I, ARSI
172 BRI T3 22 XY /N 22 il ol | DA SIE 6 K 7 Bk 20
B TS LR 2 8] 1 5 R AT TR R,
DU g /N A2 it Joi & b B R AR

wheat variety; high molecular weight glutenin subunit ( HMW-GS) ; protein content; sedimentation

1 MRSk

1.1 Rt

YE AR R A T 2 X F AR B0 /N 22 L 172
By, o b A& 2 X (dbat) 29 1, BT R & X
Gl H A TR P AR BREVE A BOER ) 90
By ALIRUEALHBIX (GE =W IR HEZ) 53 1, LAt
EH (N, 7+8,2+12) JE4 107 (1, 7+9, 5+10) |
Opata ( 27, 13+16, 2+12) Pavon (27, 17+18, 5+
10) S R ELF G A RHE B VL9548 £l B2 B
P A= ARG T /N R = 5 | IR A . 2013
410 H T AR AR T VT 9548 ARk B2 B
RIS HH AT 2 m, 4THE 0. 28 m,3 17IX,3 i
52 HHLE A B S g /N B e ] 1 AT
FFRFRL S B 43T .
1.2 A ZE
1.2.1 SDS-PAGE #t iz v ik HCPR AT BREIT
BHF LS ml BOEP,MA 50% SNEETE 65 CK
WG, 35 LI, EDTE T A IIA 2.0 %
B B HEREL( DTT) 1 1.4 % VU 2 MIE( VP)
R K BE AL HMW-GS , SRIG I & A 8 5] B-5i
ROFMAE AR GRIUE( pH=6.8) ,#2 LS
EEES ) BAMFES 2 WK, HIE T 13% 1)
IYESIE( pH=8.8,C=1.3%) Fl 4. 8% ¥ 4 I
(pH=6.8, C=1.3% ) 73 &, BCFEARAAM : 14 cmx
12 em, HLPKIEEEN 10 wl, BB ZE v pH 200
8.0, BB LI 15 mA 15 CZEATHLTK 10 h, 4fn
i, % DT i R-250 YLt 24 h, ZE K@
48 h, WL REAE R T R 2 5 2
17 5 18 S8 B YA
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1.2.2 E&Aprkae HEA( 14%83%) H
Perton ¥ ZL /MBS 5E 5 Zeleny TTF(E H Barbend-
er N FIUTUEALIE AACC56-61 A B:5E

1.2.3 %it o4 JH SPSS 8.0 Goit#k it & ik
17 M .

2 HiRE0Hr

2.1 BN FEAEATENEMNETRRETR

G T 172 A3 Ay 2 IXER 43 /N2 b Flf HMW -GS
(YA AR S B AR SR (R 1) Fe i 12 Fhal R
OIS, A Glu-Al 7259 1,27 Al Null 33
Glu-BI 1519 7+8 7+9 6+8 13+16 14+15 117+
18 WA Glu-DI {37 p5 0 2412 4+12 F15+10 WA,
TE Glu-AT1 3 55, 1 37 3% UM % 45 55, Ry 54.07%
Null WK Z N 39. 53% 2" WHEAAL, 9 6.40% .
16 Glu-BI v 15, 7+9 F17+8 3V JE 14 H A %58 v T
HAth T FE | 435914 48.25% 1 36. 63% ,14+15 . HE
1 Y IR R LB M 8. 72% T 17+18 (6+8 F113+
16 7 EE R H B R B A, 4300 R 2.91% (2. 33% il
1.16% o 1E Glu-DI {375 ,5+10 F12+12 W73 H B4
Rt , 70510 50. 00% F148. 84% 1M 4+12 THEHY
IR AR, N 1. 16% .

R1 BHTFEREATENENTRREME
Table 1 Allelic variation and frequency of HMW-GS

RS HREE W ”*f“"f%g *f’rﬁf”ﬁ
Glu-Al a 1 93 54.07
b 2 11 6.40
c null 68 39.53
Glu-B1 b 7+8 63 36.63
c 7+9 83 48.25
d 6+8 4 2.33
I 13+16 2 1.16
h 14+15 15 8.72
1 17+18 5 2.91
Glu-D1 a 2+12 84 48.84
c 4+12 2 1.16
d 5+10 86 50.00

2.2 BN FEAERIEMNEARRETRME
YR T 172 BT 42 X3R4/ N Az i i) I i 2
BT R AR (R 2) , RILILAT 24 Fiilv L 40 il 2k
A, MM EREIHAEGEXA 1/7+8/5+10,
1/7+9/5+10 F1 N/7+9/2 +12 3 Flt, 45 243 51 Ky
14.53% 13.37% 1 11. 63% ; PSR & 2H A
W H 1/749/2+12 N/7+9/5+10 Fl N/7+8/2+12
3 RSN 9. 88% 9. 88% il 8. 14% ; HiAth i
B AT RN, 7E 24 FhOT FE 4] B2
R WA R IR IR A B AR A A A 2

R2 BHATFEREATEEMEBREME
Table 2 Composistion and frequency of HMW-GS

Glu-Al Glu-BI Glu-DI EEC R (%)
1 7+9 2+12 17 9.88
1 7+8 5+10 25 14.53
N 7+8 5+10 5 2.91
N 6+8 2+12 3 1.74
1 7+8 2+12 13 7.56
N 7+9 2+12 20 11.63
N 7+8 2+12 14 8. 14
1 6+8 5+10 1 0.58
1 7+9 4+12 1 0.58
N 7+9 5+10 17 9.88
N 17+18 5+10 1 0.58
1 7+9 5+10 23 13.37
1 17+18 5+10 4 2.33
1 7+8 4+12 1 0.58
2" 7+8 2+12 5 2.91
2 7+9 2+12 3 1.74
2" 7+9 5+10 2 1.16
2" 14+15 5+10 1 0.58
N 14+15 5+10 3 1.74
N 14+15 2+12 4 2.33
1 14+15 5+10 2 1.16
1 14+15 2+12 5 2.91
1 13+16 5+10 1 0.58

N 13+16 2+12 1 0.58
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2.3 BHNTEAEATIEMEARSENNEE
BI1E A

MEIAUEER, AMSSFESEAE
BEXT/INAZ i R B BT A RO R LAY 5 e
B AFE . 75 Glu-AI £ 5,1 127 3 5 7F &
HE &MU E LI TREFEEZR,H 1M
2 WA Null 73 8 15T & o A0 U B 38
BEIW W 2SR, TE Glu-Bl i 55,13 +16,
14+15 F1 17+18 W JE 0] 78 85 (1 it & & L3
BEES HENE 7+8 .7+9 Ml 6+8 I AE
EARSTR LI FlRE ELR, &
DOREAE B, 14415 17 +18 WAL 8] & i 3% 2

X3 BHOTEAEATENEARSEMTIEERNER

SN 14415 F1 17 +18 W7 2y 5 H A 7 3 3k
R EE MR EER, SRR, 14415,
17+18 13+16 il 7+8 3 Jo i X & (1 it ik
U HEH AR KREM., 76 Glu-DI i 55,5 +
10 M7 38 %5 2 1 5T 1 & R IT B B 1) 5% i) 3z 5 T
B (A2 S = e B T N O N i VA= 4
X E AR S ENEN T RR N1 =
2*>Null,13+16=14+15=17+18=7+8>7+
9>6+8,5+10>2+12>4+12; % UL A4 19 7E H
AR AR M2 =1>Null,14+15=17+18>
7+8=13+16>7+9>6+8,5+10>2+12>4+
12,

Table 3 Effects of HMW-GS on protein content and sedimentation value of wheat

HATTE (% ) SDS JLIE(H (ml)
s DS
S i ¥iE AR ¥ifE
Glu-Al 1 12.1~18.4 14. 64aA 24.2 ~58.9 40.56aA
2" 11.3~17.4 14.57aA 31.5~47.9 40.70aA
Null 11.3~17.2 14.12bB 23.8 ~55.6 38. 18bB
Glu ~BI 13+16 14.2 ~17.8 15.28aA 36.4 ~42.8 38.80bB
14+15 12.7 ~17.0 14.99abA 41.8 ~55.6 43.12aA
17+18 13.8 ~16.4 14.87abAB 37.9 ~54.4 42.50aAB
7+8 11.3~16.9 14.71bAB 25.6 ~58.9 39.42bB
7+9 12.2~15.4 13.83¢B 22.3~55.5 36.19¢C
6+8 12.9 ~14.3 13.25dC 34.0~35.6 35.00dD
Glu ~ DI 5+10 12.3~18.4 15.43aA 27.3~55.5 38.60aA
2+12 11.8~16.7 14.61bB 23.2~54.6 37.10bB
4+12 11.5~15.4 13.53cC 33.5~36.9 35.90cB

[F3) R Rl /NE FRERIR 22 53 .35 (P<0. 05) , AR KRS T 30R 22 5 4] 8. 3% (P<0.01)

M 2% 4 nT 0, A R W 3k 4 R 6 B R
FUTREAE P AE B W AN R, 76 8 T & &K
bR R 1/14+15/5+10 . 1/14+15/2+12
1/7+8/5+10 1/17+18/5+10 1 1/7+9/5+10
BT S B (E AR O, A o 15.75%
15.31% 14.72% . 14.56% 1 14.33% , £
MM K b, WA R 1/14+15/5+10 . 1/17 +

18/5+10.1/7 +8/5+10.2°/7+9/5+10 Hl
1/14+15/2 + 12 TR AE 359 18 A0 X5, 43 90
52.45% . 50.63% . 46.71% . 45.45%
44.18% . AWFFN R B2 [17+18 Al
14+15 B IR BAR . A BLTL 5 44 i A 55
/N S RN T, RL S A R R R DU S
F 5620 AT R R
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Table 4 Effects of HMW-GS compositions on protein content and sedimentation value of wheat

7 4 i 1 AR E(%) UUFEAE (ml)

1A 1B 1D Al ¥i{E Gl ¥fH

1 749 2+12 12.0-15.7 13.85 27.246.8 35. 64
1 748 5+10 11.3-15.8 14.72 28.6-56.7 46.71
N 7+8 5+10 12.8-15.8 13.98 32.5-50.4 39.08
N 6+8 2412 12.7-16.4 13.52 34.444.5 37.45
1 7+8 2+12 12.5-15.9 14.31 29.5-54.8 39.58
N 749 2+12 12.6-15.5 13.62 24.249.8 36. 68
N 7+8 2+12 12.3-17.9 13.17 28.7-55.9 39.22
N 749 5+10 12.2-15.7 13.67 24.951.2 35.16
1 749 5+10 13.5-16.9 14.33 22.347.6 36.16
1 17+18 5+10 13.8-16.4 14.56 38.9-58.4 50. 63
2% 7+8 2+12 11.3-15.3 13.27 31.544.9 37.86
2% 749 2+12 12.4-15.2 13.16 35.243.7 36. 63
2% 7+9 5+10 12.8-16.9 13.48 36.553.3 45.45
N 14+15 5+10 12.7-15.5 13.57 33.645.1 38.43
N 14+15 2412 11.9-16.0 13.06 32.2-51.2 37.03
1 14+15 5+10 13.7-17.6 15.75 45.857.1 52.45
1 14+15 2+12 13.9-17.8 15.31 32.5-54.6 44.18

3 i FERT RIS H 22 58 B0 2 7K X% T Glu-DI Aif

[ N AMIFSE 25 R AR e - B A E 1 X
JINZE b A AR K M R 14 S0 T L B g A /N
SRR R AR ST AL O 2 X b A £
JER T B 7B 1l S H 5 4 1 o 5 RO RE (R
MIXZ, A 1.27 17+18.7+8 14+15 F15+10 2
e B /NG S R W3, FE Glu-AT 7 #5, W%
Null X2 150 75 2 AT R B R0 Fe /s, iX — S 2
FEARFFHN NN AEXF 112" L ARG i A7 AR K
o3I, AE Glu-BI S NI SN AR i %, %A
SN XS TR A SRR KN S 2% . Pay-
ne AN HE 17+18>7+8>7+9>7 =6 +8; Branlard
SN T HE 13416 =17+18=7+9=T+8=T=6+
8; Ih BB AN LA Ny KL 17+18>7+8>7 +
9 s AWFFE DN XTUTREAE FIAE . WAL 14415 =17+
18>7+8=13+16>7+9>6+8 , 3% 5 Aif A\ FURIFST &5 5 3k
AR—F, KB EP I HMW-GS A48 5 2 bk
S AL RS 5 B TR 2, Glu-DI A3 55 1) SRR
PRV T 5+10 F12+12 WIERIAY 25, &4 5+10
VLA SR LS AT 24+ 12 37 A R A TR 1 AR

J B IR EIER, — B0 5+10 WXL R AR
B ERT 2+12, B AIRIE > [ )Nz
P, 5+10 S0 3 A HF BB SR ARAIG , 0k 2 v [ /N2
JRER) F BN, R R S+ 10 W 7E R /N E
an A BB ARG R AR AT DA SR
HIAL T 2 K& FOK s, 7€ Glu-DI A 1,5+
10 S HE ) IS 3 fe e, SR B T 49. 42% , B IR AR
e rf BN AR G TR RO AR TR Rk

YL A8 b A v B A P TR i X Ry e 4%
P Hp R 7 /N ZE PR IX, Y T L X 1 R 55 Al /N
TR DX, VLA T b DX D) Ay ik 5 1 0 I 55 A /N 22
T DX, PRI AN [] b DX /0N 22 & 198 S 5 o4 1R 107 A T
225050 SR I L X IS A 53 0,
RV FEAL N 1/7+8/5+10 HAT 5 1y, I H AP 3T
REABRAR, T B 51 A 17+18 5410 S5 F1755 1 5 B 4H
PG T 5 5 T R 555 A 42 XA i P o8 vl
B 5+10 SEFET I DU AR Ir A7 5 B . 5 22 o
27 748 2+12 \2.2+12 4F 5 A DGR AL BT
SO NA

Kolster ™ A 7548t , JL i /N2E S AR oy A 4% 2
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17+18 5+10 W3 1 Fl 7+8 3 Fth i — 5 B4R
PR ASHEGEFTEE FH I 172 3 BERk i, d ik iy 17

—EH 2T

A7+18 Fl 14415 S50 50 RS AU ) b

AR BUER I A R X EORBA A5 B/ N A

BUAE A AR, Z5E s MU E 3

X LA BV I

Hi B LA

FUR, ARl 225 R B AN ] S /)N

A2 i T TTRRAIT ST A 45 R AN S — 2, X T REE H T/
A AL T SANIR] IR ARIR 22 5 A LB AR K

TR PR k= G2 —

%Hmw5ﬁ¢§m1&ﬁ%

PR 2R G0 T i A%, 306 Y 25 10 A Tt — 25T
SE k.
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