2 R R A FE 2019(11) :1-4
& Heilongjiang Agricultural Sciences

http://www. haasep. cn

DOI:10. 11942/j. issnl002-2767. 2019. 11. 0001

XU ZE BT R RS 45 R B /N 22 5 40 T A8 1R I 3 (HMW-GS) 437 BB [T ], BApir e b B2 . 2019(11) : 1-4.,

P/ NE @S FEEASEATIEMHAMW-GS)
ST MRS

NEZE .HER .REKR .REE' . BEE . BXWE'.KEHN' . K38
(. 2R BEREFAFR M FTRARIT, Z LT o5 RIE 15008632, ER TR LA FrE E b
’E}f%};ﬁ’,?m'/l "/a\fj\ ‘/,ﬁ;— 150086)

FEE AT MR T M R AR TR & R Ak sl KB A AR & M BE ik 8 ik B ik (SDS-PAGE) 2t & 4 F
TESEG LA HMW-GHARBATHRL. EREAV MEF M DAL GluAl 25 LA 1.2"  Null =45
15 % % ,GluBl 42 8 B A 64+8,7+8,7+9,13+16,14+15 o 17+18 A %45 % F,Glu-Dl 45 & A 2412
Ao 5+10 A FILEF., MFM DN EELSFORRARER 204, L P . 027 7+9.2+12,2" .7+9.5+10
Fo 1.7+9.5+10 A £, 53 4 28.65% .27. 49% F= 14. 63% , 4 HWM-GS 28 % & WAk T 3.51% ., 4%
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1.2.1 D& EHFO BRI EH1RFT.

JERE G E T 1.5 mL B0 H . i AR BOR (R
5% 0. 01 g,SDS 1 g, pH6. 86 mL, #i 3& £ B
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27 A 13,46 1112 43, 435 di kb 7. 60 %0 .
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A 3.21,135.1.1 A1 10 £33 S8R 43 )k 1. 75 % .
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WA T4 OR 97 My, 4y A AR R R 43, 270 AN
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P EE 27 F1 7+ 9 Hi 4 5, Glu-D1 {7 & 2+ 12
H1 5410 W FIH A H W, .
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Fig.1 Electrophoretic pattern of HWG-GS
*x1 ®FH/NEZEHN HMW-GS HR KX
Table 1 Composition and frequencies of
HMW-GS of Russian wheat

s E%é@iﬂ st A i

Locus Subunit NumAbeAr of Frequency/ %
types varieties

Glu-Al N 13 7.60

1 46 26. 90

2 112 65. 50

Glu-B1 648 3 1.75

7+8 21 12.28

749 135 78.95

13+16 1 0.58

14+15 1 0.58

17418 10 5.85

Glu-D1 2+12 74 43.27

5410 97 56.73

2.3 HEMENESHFEZAEQTLEEMN

W5 Payne T 43 b5 i XK 2 /2 HMW-
GS #E47 TV (55 2) . R Z Wi/ 22 1 S 45 43
JWHITE 5-10 43, Hh iy 10 (/22 44 kL 3
196, 5 11.11% . HMW-GS 40 A 6 F, 43 5
H1.74+8.54+10,2" \7+8.5+10,1,17+18.5+
10,2° . 17+18,54+10,1,134+ 16,5+ 10, F1 1,
14+15,5 + 10, 43 4l & o 3. 512, 2.34%,
2.34% 1. 75%.0. 58% K1 0. 58% . 1l i /N &
HMW-GS 20 & B0 F 65, 2 /22 v iy
BT ARACE /N A UL R B B AR R 13416,
1415 FI7418, gt B2 Mo /N2 G #4177
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Table 2 The types and frequencies of HMW-GS compositions and quality scores of Russian wheat
R W HEZL A, Subunit composition RS H bTE Payne T4
No. A B D Number of materials Frequency/ % Payne score

1 2 7+9 5410 49 28.65 9

2 2 7+9 2412 47 27.49 7

3 1 749 5410 25 14. 62 9

4 N 749 2412 6 3.51 5

5 1 7+9 2+12 6 3.51 7

6 2* 7+38 2+12 6 3.51 8

7 1 7+8 5410 6 3.51 10

8 2 7+38 5410 4 2.34 10

9 1 17418 5410 4 2.34 10

10 2% 17418 5410 3 1.75 10

11 N 7+38 5+10 3 1.75 8

12 N 7+9 5+10 2 1.17 7

13 2- 6-+8 2+12 2 1.17 6

14 2- 17+18 2412 2 1.17 8

15 1 14+15 5410 1 0.58 10

16 2" 648 5410 1 0.58 8

17 N 17418 2412 1 0.58 6

18 1 13+16 5+10 1 0.58 10

19 N 7+8 2+12 1 0.58 6

20 1 7+38 2412 1 0.58 8

3 Hik5ite
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Glu-D1 i i A2 FhAE 5.5+ 10 f1 2+ 1210,
KI5 , RdbFE/INE HMW-GS (548 7 58—
PO 5+ 10 AR B A, WA KL T
174181415 F1 13+16 80, 1 {3k 2 B /N 2 3
53 10 () HMW-GS 4 i 8 Al £ 5, Rt R R L
NG i B B R A T U

TEAN TR X 34 % BT PF43 A 10 B4R /N 22
FhF R (H JE HMW-GS A& AT b3
HWM-GS ¥ 43 K 10 By /N2 # 8 20 17, 5 b
6.67%, EEARTWIAFEMA.1.7+8.5+
10,1.144+15.5+10 1 1,174+18.5+10%, 1174
W43 10 43 (5412 K S 5PE43) B9 /N B BT
3. A 2. 07 %Y BRE LR R BRI 50
By /N2 s TE Ayl 10 W /N 26 BE 12 4y, b
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WA 1.7+8.54+10 f1 1.17+18.5+10, il it
Fods & B Glu-D1 i /56 5+ 10 800 3% . Glu-
A1 Fl Glu-B1 o S 3 1,74+ 8 S %000 45858 (19 41

3



WA - EHEK

Z &

R % A %

11 #

FOR A B W 171 N E A TEA A 10
M/NZERERE 19 By 5 1111 %0 LA 1,748,

e I A N R ok R (). e I gt A R 4 4 2016,
17(4) :701-709.

; . [4] ke kR AR . % S0 FEEAEA WX /N E
5+10,27 . 7485410, 1,174 18.5+10,2" T T 0T W L], DAL R M 2% 4 2013, 22.(1)
17+18.,5+10,1,13+16.5+ 10, f1 1,14+ 15, 48-53.

5410, AL & /NE T EAY 10 (/N bk 5 b (50 8. X0 b G, 5 5 2% 95 5 /D 22 o R 2 11 5
s . . Brl)]. A E R 2 . 2011,27(21) « 32-38.

12.570, HMW-GS 85y 1748510 FU27 o roy i g vman 3t i 0 R HMW % 2 14

7+8.5+H10" Pk S EHE AT LA H L AR LTSy T4 7 1. W R 35 U 305 K 2 11 98 R 2% 2 4L 1999 (3)

10 /N bR ) FIMIW-G'S 1 e 8- 5 8 35 £ 05-97.

e N pe. Voo 7] Payne P I, Corfield K G, Holt L. M, et al. Correlations be-
Jﬁg&ﬁﬁd\i HMW-GS %ﬂz'z o T jﬂ;ﬁjt% " then the inheritance of certain high - molecular weight
/J\E FII:‘S ﬁ E//I E j:’% ,ﬁj\: /ﬁ[: ):rﬁ IR Eg ﬁF Ei ﬁ W subunits of glutenin and bread-making quality in progenies
2016 ﬂzz‘z %j( F NI MX % JB IR [:ﬁ% ﬁl‘ E/‘J HMW-GS, of six crosses of bread wheat[ J]. Journal of the Science of
Glu-A1l ;Fn Glu-B1 ﬂi,‘ﬁ ;:P E@ﬁ:ﬁi—ﬂz% 1\74—8 ;Fn Food &. Agriculture,2010,32(1): 51-60.

[8] Payne P I,Law C N, Mudd E E. Control by homoeologous
17+18 ﬁj}’f]”%}l‘ﬁ 50. 000,48, 10%%[]25. 00%, gr::up 1 chromosomes of the high*molecusllarfweight iubf
Glu-D1 {j RO AR BT A 5+ 10 ljj I = units of glutenin,a major protein of wheat endosperm[ ]J].
46, 2% ,ﬁﬁ7+9?|§%§u T 15. 4%[14] ,i}ﬁ% HMW- Theorapplgenet,1980,58(3-4) :113-120.

NQ kR = 5 y [9] 2=, 9KM. K+ 5.4 IBL/1RS %) fii & HMW-GS 4%

st_%ﬁ;‘?/hinnﬁ?&/ﬁjkﬁTﬁ#Wm(’ o STl ) 2 KA AR 2019(2) : 148-154,

220 B N3 LA S 2 - 5 HMWEGS LMWy g s 00 10 % 007 2 77 060 8 0 B0 2

GS MBS B A A M A R XTES HMW-GS 413 48 40 47 [ 1. 49 38 4 6 U 2% 4. 2018,

JE AT A AR TE A T B BN - ﬁ;f’;f;“?}ﬁﬂ I 6

P, N NAE s LG Hh X /)N 22 ) i

Ejt%/l\ifﬁjﬁﬂz B %ﬁﬁﬁﬁ]ﬁ%%ﬁkﬂ%{%T ﬁgﬁ FIKEE%ZEE;%*E[J]. %ﬁﬁ%i@kﬂéﬁ,z;';fu;(gn

LAY R BT 1373-1382.

SE - [12] RUEE WS ORATSE, %5 722 33 5 48 /22 47 i 3% 18 4

[1] Zmis NEESsFRESEATRES T REIM]. I T AR R 2R A LT ] R Al B 4L 2015,
5. Fp E gl B L 2000. 44(4) :464-468.

[2] Nevo E.Payne P, Genetics A. Wheat storage proteins: di- [13]  skaEise. MRV FE BN S Kb R HMW 288 H
versity of HMW glutenin subunits in wild emmer from Isra- ST HTLT]. AR I A 27 4l 1999.(3) 1 93-97.
el[J]. TAG Theoretical and Applied Genetics,1987,74(6) ; [14] WAPMEER e ds R SCH A5 BRI /N 22 77l 1R & R

827-836.

i HMW-GS 43 B GMP 5T ()], 28 25 1F Y124 42

(3]

X2 250, T b 4. Nz 0 G T A8 2R T 2016120 15701577

Analysis and Evaluation of High Molecular Weight Glutenin
Subunits(HMW-GS)in Russian Wheat
LIU Dong-jun'. ZHAO Hai-bin’, SONG Qing-jie'. SONG

ZHAO Li-juan' ,ZHANG Chun-li' ,ZHANG Ju-mei’

(1. Crop Germplasm Resources Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China;

Wei-fu' . YANG Xue-feng',

2. Institute of Pratacultural Science, Heilongjiang Academy of Agricultural Science, Harbin 150086 , China)

Abstract ; In order to understand the genetic basis of the quality of Russian wheat germplasm, the composition of
high molecular weight glutenin subunits (HMW-GS) was studied by polyacrylamide gel electrophoresis (SDS-
PAGE). The results showed that there were three types of variation(N,1 and 2" )at the Glu-A1 locus,6 types
variation(6+8,74+8,7+9,13+16,14+15 and 17+ 18) at Glu-Bl sites,and 2 types variation(2+12 and 5+
10) at Glu-D1 locus in Russian wheat,20 HMW-GS composition was found in Russian wheat,of which 2* ,7+
9,2+12,2" ,7+9,5+10 and 1,7+9,5+10 were the main components,accounting for 29, 24 % ,28. 07% and
15.20% respectively. Other HWM-GS components account for less than 3. 51%. Quality of Russia wheat was
evaluated according to Payne scoring. The composition of HMW-GS which score was 10 points included 1,7+
8,5+10,2* ,7+8,5+10,1,17+18,5+10,2* ,17+18,5+10,1,13+16,5+10,and 1,14+ 15,5+ 10 ac-
counting for 2.92%,1.75%,2.34% ,0.58% and 0. 58 % ,respectively. High-quality glutenin subunits 13-+16,
14+15 and 17+ 18 were rare in spring wheat region in Northeast China, which provide germplasm resources
for improving local wheat quality.

Keywords: Russian wheat; HMW-GS; quality;allelic variation



