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Abstract High molecular weight glutenin subunit (HMW-GS) is an important factor affecting the baking quality
of wheat. The discovery and use of new variants of HMW-GS conduce to cultivate breed new high quality novle
wheat varieties with high qualities. However, the large number of new variants of HMW-GS and the diversity of
standard reference materials have led to a serious reduction in the resolution of traditional digital naming systems.
In this study, the position of each protein band was determined by using the ratio of the migration to the Chinese
Spring 1Dx2 band as the relative migration rate, so as to improve the resolution of HMW-GS, and other control
materials other than Chinese Spring were not required. A total of 64 subunit types and 127 subunit compositions
were detected in 158 A. tauschii. Cluster analysis of these subunit combinations showed that they could be
classified into 9 groups at the level of genetic similarity coefficient (GS) of 0.003. The above results indicated that
the relative migration rate used in this study could effectively distinguish the relatively close protein bands on
SDS-PAGE gel, and did not require reference materials other than Chinese Spring, which could provide a new
method for the discovery of novel variants of HMW-GS in wheat crop.
Keywords High molecular weight glutenin subunits, SDS-PAGE, Relative migration rate, Aegilops tauschii
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B E R T SR AR, 2006). /NZEHFRL R AR RO DR N L A R, Hodh, (N
SV R 86% IRl R A /N 22 THI A AR ) T S R ) o IR I R AE L R RV R S T
VAR I 2 BT R VRNV VE (2245 56 1 (Ma et al., 2005; Wieser, 2007). /NEHFRLHr 2245 85 141 1A AR
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ST EAEAVIEL H/NEFRE AR 10%, 2T 60~100 kD, H ELER M0 HIR K4 & 57 (Shewry
et al., 1992). Xt E/NEZH R FFIHLTT S A EET HMW-GS AT,  RILH EITE /N2 & & bl
BRI HMW-GS 52, X 2 A ] /N Z2 Jb e i o 22 ()30 43 S IRl GRS AN, 19945 35 R4, 2010).

/N HMW-GS Zf B A2 T 1AL 1B A1 1D Gk igKE b, 235IFCN Glu-A1. Glu-B1 M Glu-DI
(Lawrence and Shepherd, 1981), HAAM m 54 PN A [F) 2R AL S 2% 5 81 HMW-GS R [H- X R Y
B(Liu et al., 2009), TE/NFEEEEFT, HSmsFRAEALEN LS. S8R RIENEZRGH
YEHIITRE T — K50 TAE. Payne Z5F|/H SDS-PAGE 7Rt 300 £ 43 @ /NE 4T T HMW-GS
FILLER A HT, LR ILT 19 A Glu-1 24778 5 (Payne and Lawrence, 1983). b J& 75 th [E k(T 7 HMW-GS
) SDS-PAGE %7€, &R [ IEHN/NE o T B & A AR ME 1S (Payne et al., 1987). fEE K, F)
F] SDS-PAGE 75 VU 22 X o PHAbZ2 X\ B 22 X M VL b R 22 X S AR A /N 22 St 7 b A dE AT
7 HMW-GS I B HT (MBS, 2016; A (LA Be i, 2008; XIS, 2006; mildhHESE, 2016; TN,
2012; #FH4EE, 2015; BXEEEESE, 2018). LB 70 K F Payne S8 BB Fin % R4, UL EHF
He MRy I, HR4E HMW-GS 7E UK IR R AN, DA TR 77 3 A WA 0 R R R AN ) ) S
KA S 4 (Payne et al., 1981). {H2, 7ER] AL EH 7ok 3R B 1 2 AT HRZ B2 5 TN A5 26 AT 30
StEl, AR AR GRS I 2 A% B . EI, Bl W SRR R R 8, FRATTAR
HESRAF & TR AL A RL, S8R G T 4 R G000 W ™ B AR

W ANBF SR, MR/ . SR BN, 13, ML, BRIk R /N B AR I el
HMW-GS [Ji# 1545 5 2 & (Shuanghe et al., 2014; Shunli et al., 2013; Bustos et al., 2001; Wang et al., 2012; Zhu
etal., 2015; Xu et al., 2009; Yan et al., 2003). M/NEZITEEF AT 4 E . RIBANEFERT 1) HMW-GS £:[F
W FEREF T /N2 T A R b, 0 SR /NEE T B B A S R L. 4511 2 (degilops tataschii Coss.)
RHIENE D EFAN A K HMW-GS B RFE 0T, HAPERZ /AN P A& (352 R 1A

WA, Ao R E /AN TR R IR G IT IS SE, 2019).  H AT AT 22 R BLI HMW-GS 3K £ 5K



14 ML E, Horpofg A Do Bl 22 B AN B & R IR R MY R A, /N2 B ot o i) et R AR 18R
F & % B (Yan et al., 2003; FIL4H5E, 2007; Chen et al., 2012).

ABFFELARE 15 A E A 158 43351522 R R, DL EEF IR, AR 54 i HMW-GS
%717 SDS-PAGE AT IE# #0] He HMW-GS REHER AL 2l R o A AT 4 i B AE S e A 515 2%
HHTH) HMW-GS ZER BEE, el SN N v, o R 38 /N 22 1A TIA o I o o B8 58 At
1 R 500
1.1 158 Hr ¥ ¥i% HMW-GS KR8 £ 2 ik

5 R 5T b R 3 E 7 38 HMW-GS 5 A F], AT FElad R 2 XN Y SR T &
Hh [EFF S — 2 (1D M U EAE AT F, Wl 55 2R 50 A AL B . 15 T 22 ARk

] SDS-PAGE Hi ik 25 (Kl 1)

1 #853%5°15 2 HMW-GS f#] SDS-PAGE Hiik
vE: CS:HHEF; 1: PIS11363; 2: PI511367; 3: PI560756; 4: PI554318; 5: PI554315; 6: Clael6; 7: P1499264; 8: P1603253; 9:
PI5S11375; 10: P1603223
Figure 1 SDS-PAGE of HMW-GS of the Aegilops tauschii
Note: CS: Chinese spring; 1: PI511363; 2: PI5S11367; 3: PI560756; 4: P1554318; 5: P1554315; 6: Clael6; 7: P1499264; 8: P1603253;
9: PI511375; 10: P1603223
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BN 0.2235; HIRFEAAITEZE A 1.02. 0.992. 0.988 F1 1.004 #1258, 4»HI7E 134 12 11 A1 11 4

MR E], A X IR 8.23%. 7.59%- 6.96%F1 6.96%, it 2 REMEFEE 3 5N 0.2055.
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Tablel The types and their diversity of HMW-GS from 158 Aegilops tauschii of X-type

W X BT HAH MEEE PR ©%) SRR MR R

His  HERE

Band Relative mobility No. of the  Percentage  Diversity Name

No. of X-type accessions (%) index (H")

1 0.937 1 0.63 0.0319 P1486273

2 0.941 1 0.63 0.0319 Clae20

3 0.945 1 0.63 0.0319 P1428564

4 0.949 4 2.53 0.093 P1560536 Clael2 P1554322  As2403

5 0.957 4 2.53 0.093 P1554323 P1560533 P1603255 P1486271

6 0.965 3 1.9 0.0753 P1486272 P1603224 Clae26

7 0.969 3 1.9 0.0753 P1486274 P1603227 P1268210

8 0.973 7 4.43 0.1381 P1603242 P1431602 P1554306 Clael3 P1317394
Claell P1554315

9 0.976 2 1.27 0.0555 Clae68 P1603229

10 0.98 7 4.43 0.1381 Clael0 P1603240 P1369627 P1511381 PI1486266
P1603250 P1511382

11 0.984 5 3.16 0.1092 P1554314 P1486265 Clae8 Clae24 P1603225
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13

14

15

16

17

18

19

20

0.988

0.992

0.996

1.004

1.008

1.012

1.016

1.02

11

12

15

10

11

15

13

6.96

7.59

9.49

6.33

6.96

9.49

1.9

3.8

8.23

0.1855

0.1957

0.2235

0.1747

0.1855

0.2235

0.0753

0.1243

0.2055

P1560534

P1574467

P1603238

P1511368

P1554320

Clae21

P1554310

P1511366

P1554318

P1511369

P1431598

Clael5s

P1476874

As60

P1603233

P1554321

P1603241

P1511370

Clael

P1603221

P1486267

P1603228

Clae5

Clae28

P1574469

P1542277

Clae30

P1511380

P1511375

P1603246

Clael8

P1603226

P1486276

P1508260

P1603222

P1431603

P1452131

Clae2

P1220642

P1560755

P1511379

P1560535

P1560756

P1431601

Clael9

P1486277

P1276975

Clae27

P1603231

P1511365

P1574468

P1560538

P1603245

P1560753

P1220331

P1511362

P1603239

Clae25

P1554312

P1554311

P1554316

P1276980

P1603232

Claed

Clae71

Clae50

P1511367

P1428563

P1603236

Clae51

P1210987

P1317392

P1511383

Clae72

P1560754

P1603237

Clael4d

P1603244

P1574466

P1603220

P1603254

P1603252

P1508262

P1554317

P1220641

P1499262

Clae3

P1511378



21

22

23

24

25

26

27

28

1.024

1.027

1.031

1.035

1.039

1.043

1.051

1.055

41t Total

158

1.9

3.8

2.53

2.53

1.9

0.63

1.27

0.63

99.98

0.0753

0.1243

0.093

0.093

0.0753

0.0319

0.0555

0.0319

0

P1554313

Clae9

P1603249

P1554309

P1603256

P1603230

P1574465

Clael6

P1276985

P1603234

P1603235

P1554319

P1511363

Clae6

P1603243

P1452130

P1349037

P1499264

P1431599

P1431600

P1574464

P1508263

Clae23

P1317398

P1499263

P1603253

P1508264 PI1220326

P1603223 Clael7

P1603251

P1486275

ST ZA RN 1,435, 1.447. 1.412 F1 1.42 [958,

Y WAL 36 F. AIXFITFE RN 1.427 25805 Y WA R KAL) 9.49%, 1BAEZFEMEFEECHN 0.2235; 4

BAE 144 130 11 A1 11 G355 mbpl bR 2, 5t

1B ZREMETRE 7N 0.2147. 0.2055. 0.1855. 0.1855; H:AAHNHER KA HILE 1-9 AR AT EH M

BRI 2R 2).

K21 Y M 7 REZREAWIEHMW-GS) R K L

Table2The types and their diversity of HMW-GS from 158 Aegilops tauschii of Y-type

Band

No.

Y A4 IEAH

XHER A

M E

Relative mobility No. of the

of Y-type

accessions

A (%)

Percentage

(%)

EZERES =R

Diversity

index (H")

LEREELR N

Name




10

11

12

13

14

1.353

1.365

1.376

1.38

1.388

1.392

1.396

14

1.404

1.408

1.412

1.416

1.42

1.424

11

11

0.63

0.63

0.63

0.63

0.63

19

1.9

0.63

2.53

5.06

6.96

5.7

6.96

4.43

0.0319

0.0319

0.0319

0.0319

0.0319

0.0753

0.0753

0.0319

0.093

0.151

0.1855

0.1633

0.1855

0.1381

P1603225

P1603229

P1603242

P1574465

P1317394

P1603240

P1603255

P1603232

P1554310

Clael5

P1486266

Clae28

P1603228

Clae71

P1511369

P1511380

P1603224

P1220331

As60

P1560535

P1603236

P1554315

Clae20

Clael2

P1511368

P1486277

Clael0

Claed

Clae68

P1554311

P1554314

P1560756

P1486265

P1511383

P1574464

P1542277

P1276975

P1431602

Clael7

P1603227

P1603239

P1268210

P1603237

P1369627

P1508262

Clae50

P1431599

Clael3

P1554312

P1476874

P1554316

P1499262

P1220642

Clae27

P1452130

P1603243

P1574468

P1554318

Clael4

P1603231

P1486273

Clae23



15

16

17

18

19

20

21

22

23

24

25

26

1.427

1.431

1.435

1.439

1.443

1.447

1.451

1.455

1.459

1.463

1.467

1.475

15

14

13

9.49

5.7

8.86

3.8

3.16

8.23

4.43

2.53

2.53

1.27

0.63

0.63

0.2235

0.1633

0.2147

0.1243

0.1092

0.2055

0.1381

0.093

0.093

0.0555

0.0319

0.0319

P1560534

P1554321

P1574469

P1560536

Claell

Clae30

P1603222

P1511379

P1511362

P1603256

P1486274

P1511378

Clae3

P1486276

P1554322

P1276980

P1554323

P1486272

P1560533

P1603235

P1486267

P1508260

P1317392

P1511363

P1428564

P1511381

P1428563

P1508263

P1431603

Clae6

P1317398

P1554313

P1603221

P1603245

P1603234

P1486275

P1486271

P1554306

P1603249

P1560754

Clae2

P1511367

P1603230

Clael6

P1603252

P1220641

P1603251

P1603220

P1560538

P1210987

P1431598

P1511365

P1554319

P1276985

P1603246

Clael

P1560755

P1603223

P1511366

PI1511375

P1554320

Clae8

P1603253

P1603241

Clae9

Clael9

P1603244

P1431600

P1499264

P1349037

P1554317

P1508264

Claeb1

P1574467

P1511370

Clael8

P1499263

P1560753

P1452131

Clae5

P1220326



27

28

29

30

31

32

33

34

35

36

1.482

1.537

1.553

1.557

1.565

1.569

1.573

1.58

1.584

1.592

41t Total

0.63

0.63

1.27

0.63

1.27

1.27

1.9

0.63

0.63

0.63

99.97

0.0319

0.0319

0.0555

0.0319

0.0555

0.0555

0.0753

0.0319

0.0319

0.0319

0

P1554309

Clae26

P1603254

Clae24

P1603226

P1431601

P1603250

Clae21

P1574466

P1603233

P1603238

As2403

Clae25

P1511382 Clae72

1.2 158 435 HMW-GS YL R A &85 2 Rk

FE 158 Hy 152 MG I B T 127 A HMW-GS 2414 25%(3 3): 1.008+1.435 A1 1.008+1.427 42K

RILE AR R I, ARSI A 2.53%, 4% 2 REMEFEE0CA 0.093; 1.004+1.420.1.020+1.451.1.020+1.427

1.016+1.447 F10.996+1.416 55 5 Fh 20 & 2R LE 3 bkl p L, KR AESE AN 1.9%, Bi4E Z MR 0N 0.0753;

1.000+1.412.0.988+1.427. 0.988+1.412. 0.980+1.573. 0.992+1.416+ 0.992+1.412. 0.992+1.427. 1.004+1.447 .

1.016+1.427, 1.020+1.447. 0.996+1.447. 0.996+1.431. 0.973+1.408. 1.027+1.408. 0.957+1.455 %5 15 ¢l

ERMZ EAE 2 AR L, RAIFEN 1.27%, BEZHVERECN 0.0555%; HAR 105 FOEHEH A3

RUBANAE 1 Rl B, HOR AR A 0.63%, HEZFEMERRECN 0.0319(3 3).
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Table3Composition and diversity of 158 Aegilops tauschii accessions at Glu-1Ds

WHAMER  MEEE  Ro%)  ZREEREH MR R R R M H A (%) LIRSS MR
Composition of  No. ofthe  Percentage Diversity Composition of No. of the Diversity

Name Percentage (%) Name
HMW-GS accessions (%) Index (H?) HMW-GS accessions index(H")

P1428563 P1508260

P1603222 P1554317
1.008+1.435 4 2.53 0.0930 1.008+1.427 4 2.53 0.0930

P1220641 P1554321

P1431603 Clae51

P1603231 P1554319
1.004+1.420 3 1.90 0.0753 As60 1.020+1.451 3 1.90 0.0753 P1431600

P1508262 P1220326

P1317392 P1210987
1.020+1.427 3 1.90 0.0753 P1508264 1.016+1.447 3 1.90 0.0753 Clae3

P1511363 P1603221



0.996+1.416

0.988+1.427

0.980+1.573

0.992+1.412

1.004+1.447

1.020+1.447

0.996+1.431

1.90

1.27

1.27

1.27

1.27

1.27

1.27

0.0753

0.0555

0.0555

0.0555

0.0555

0.0555

0.0555

P1554316

Clael4

P1511380

P1560534

P1560755

P1603250

P1511382

Clae28

P1554312

P1486276

P1511365

P1511378

P1554313

P1511366

P1511375

1.000+1.412

0.988+1.412

0.992+1.416

0.992+1.427

1.016+1.427

0.996+1.447

0.973+1.408

1.27

1.27

1.27

1.27

1.27

1.27

1.27

0.0555

0.0555

0.0555

0.0555

0.0555

0.0555

0.0555

Claed

Clae71

P1603228

P1603239

P1554311

P1603237

P1560754

P1574469

Clael

Clae2

Clael9

P1603244

P1431602

Clael3



1.027+1.408

1.000+1.416

1.000+1.459

1.000+1.553

1.000+1.420

0.988+1.447

0.988+1.569

0.988+1.573

0.996+1.412

0.969+1.412

1.024+1.463

1.024+1.435

1.039+1.435

0.984+1.435

1.27

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.0555

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

0.0319

P1603243

Clael7

P1511369

P1603246

P1603254

Clae27

Clae5

Clae25

Clae72

P1554318
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Figure 2 Cluster maps of 158 Aegilops tauschii accessions
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