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Abstract ; Since glutenin subunits have important effects on the quality of wheat. Using high quality subunits is
a key approach to improve wheat quality. 1242 wheat in Xinjiang were used to explore the distribution frequency of
high quality subunits and 1B/1R translocation by molecular markers. At Glu-1 locus, the distribution frequency of
2°7+8,5 +10 was 20.2% ,22. 0% and 21. 9% , respectively. At Glu-3 locus, the distribution frequency of
gluA3d, gluB3b, gluB3d, gluB3g was 16.9% ,14.3% ,11.9% and 10.3% ,respectively. In winter wheat varieties,
the distribution frequency of 5 + 10 and 1B/1R were highest,and 7 + 8, gluB3d, gluB3g were lowest in foreign varie-
ties. The distribution frequency of 2, gluB3d, and gluB3g were highest in released varieties. In spring wheat varie-
ties , the distribution frequency of gluB3d was highest in foreign varieties. The distribution frequency of 5 + 10,
gluA3d,and 1B/1R were highest,and 2", gluB3d were lowest in domestic varieties. The distribution frequency of
2" was highest, gluB3b and gluB3g were lowest in released varieties. Therefore , the distribution frequency of single

subunit from highest to lowest is 5 +10 >7 +8 >2" > ¢luA3d > gluB3b > gluB3d > gluB3g. The distribution fre-

W B HA:2014-01-12 &3 B #8:2014-03-19 4% AR B #A:2014-10-13

URL:http://www. cnki. net/kems/detail/11.4996. S. 20141013.2032. 021. html

EETH . HXKARELTH (31260324, U1178306) 5 LE b« 1" Fh S 7 5 %01 (2012 BB047 ) ; 5= A1 AR A1 98 450 H (2013CB022)
W —VEE FENF/NE 7 B R SR AH 5T . E-mail: xiangjsh@ 163. com

WFVES B, FEENF/NE TS TS, E-mail: mupy@ 163. com; #RELZ, 32 G /N7 F Fp B Ak R 0F5T



6 AT LT B/ R (R ) 2243 8 10 I o3 A AR 72 1217

quency of high quality subunits at Glu-3 locus in landraces is higher than other varieties , which makes them are bet-

ter donors of high quality LMW-GS. The distribution frequency of high quality subunits is higher in spring wheat

than in winter wheat. Import the LMW -GS high quality subunits is one of the important direction of further improve-

ment of wheat quality in Xinjiang. Finally ,21 winter wheat varieties and 24 spring wheat varieties with multiple high

quality subunits, including both winter and spring wheat,,were selected , which would be useful for improving wheat

quality in Xinjiang.

Key words:wheat in Xinjiang province ; HMW-GS; LMW-GS ; high quality subunit;distribution frequency
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A M B S 1 (Gliadin) F122 4 % 1 ( Glute-
nin ) 41, 3% L6 1A A7 2K 1 22 8] AT DL o AR 5 A A
SRR IL A AR BAE A, P B B UREE Y A
EREARSEES S TRAY, &S TRER
HEFHE (HMW-GS) L 4> + & 42 4 & 1 5
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Lagudah 25 1) 7 1543 i $2 B [ 41 DNA, DNA
PEBUM & 288 mmol/L NaCl, 200 mmol/L Tris-HCI
(pH =8.0),25 mmol/L EDTA #10.5% SDS,
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HCI(pH 8.4),20 mmol/L KCI,200 pmol/L dNTPs,
1.5 mmol/L MgCl,, %554 10 pmol, Tag DNA %
G 1. SUIERTIERAR TS ) , B8 DNA 50 ng, PCR
TN :94 °C T2 5 min;94 °C 78 45 s, 1B &
45 5,72 CHEM 1 min,35 MG ;72°C LEMH 10 min;
£ MJ Research PTC-200 ( M ] Research, Inc.
Waltham ,MA ) PCR A b #8477~k . ¥ PCR 9~
BEPEWIHE 1. 5% (R 3ERE B GE I b HEAT HL UK 20 B A
MR MBAKR R N 1 x TAE B9, 170 V HLJE
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Table 1 The information of used primers

A 519 Elk )]l S5 30k
Subunit  Primer Primer sequence Reference
2% Ax2* F-ATGACTAAGCGGTTGGTTCTT [35]
R-ACCTTGCTCCCCTTGTCTTT
7+8  ZSBy8F5 F-TTGTCCTATTTGCTGCCCTT [36]
/R5 R-TTAGCGCTAAGTGCCGTCT
5+10 Dx5 F-CGTCCCTATAAAAGCCTAGC [35]
R-AGTATGAAACCTGCTGCGGAC
gluA3d LA3/SA4 F-TTCAGATGCAGCCAAACAA [37]
R-TGGGGTTGGGAGACACATA
gluB3b  SB2 F-ATCAGGTGTAAAAGTGATAG [38]
R-TGCTACATCGACATATCCA
gluB3d  SB4 F-CACCATGAAGACCTTCCTCA [38]
R-GTTGTTGCAGTAGAACTGGA
gluB3g  SB7  F-CCAAGAAATACTAGTTAACACTAGIC  [38]
R-GTTGGGGTTGGGAAACA
IB/1IR  AF1 F-GGAGACATCATGAAACATTTG [39]

R-CTGTTGTTGGGCAGAAAG

1.3 SitHm

MRYEEEA AP (R )3 RN DNA BRI 45
FIWHZ AP (R ) AL A X b 8 3 R fp 54
RUA—0W AL, 2647 2 WIHORE , SRR, LA 2 1K
Rl R GRESE Sy

2 HERESH

2.1 FENMERM(R)RREEFMIB/IR SR
1242 /N2 s FP () i HMW-GS {5 E

B2 IR K 20. 2% K /NEE N 14.4% /)N
20 32.7% ;7 +8 I A ATH Ny 22. 0% , 4/IN
FHN5.3% ,F/NA K 36.0% ;5 + 10 IR 310
B 21.9% /NN 1T 1% /N HN32.5%
LMW-GS 5 . 3 gluA3d A9 43 A 3K R 16. 9%
KINFE N 16.8% , F/NFE K 17. 3% ; gluB3b 143
AN 14.3% , % /NN 16. 4% , F/NE N
9.9% ; gluB3d [ 43 A WK 11. 9% , & /NFE R
11.3% /N4 13. 2% ; gluB3g 143 4 51 R Hy
10.3% % /N5 H9.3% , #F/NE K 12.4% , 1B/
IR 5 i & [ 43 A B #6212, 6% , & /NF R
14.3% , /N4 18.9% , SAKKE, oA T
HEOMHBRRK/NRFE T +8>5+10>2" >
gluA3d > gluB3b > gluB3d > gluB3g; M A [l i A 3k
F ,HMW-GS Dt 5T I 5 1) 43 A 4 % B B 5 T LMW -
GS. B& gluB3b &b, HAh AR 5T W HEAE /N A v i 4y
A/ T4 /N2 JF B IB/IR S0 R 50 A
WRARTFA/NZ (F2),
2.2 HEEZNEmM(R)MREEM1B/IR i
HHHRAC/NAE i Ff (R ) B, HMW-GS It o 7 ik
2" A AR AT /NI Ay 2 i il (35. 4% ) > H
BMAR7.5%) > BEIMHFP(R) (15.8% ) > EH
AP (R) (7.8% ) > 7 &P (0) 37 +8 L Tr i
f(58.8% ) > & i A (29.2% ) > E A MBI (F)
(14.3%) > HBMA (13.7%) > AR (R)
(5.3% ) ;5 +10 HEINHFI(FR) (34.2% ) > FHE
M (20.8% ) > HEMAR(19.4% ) > ENF(FR)
(12.4%) > i 7 i F (0), LMW-GS 1 it W &
gluA3d (53 ATAIRE I NI Ry A 7 P (29.2% ) >
FEN&SM(R) (17.1%) > A @M FR(15.6% ) >
HhaFR () (13.2% ) > W5 & (11.8% ) ; gluB3b
L TT A (29.4% ) > HHE AT (25.0% ) > HE fin
F(F)(20.1% ) > EAMHFI(FR) (15.8% ) > E N
1(9.6% ) ;gluB3d HE N A (FR) (15.8% ) >
FEMAN(14.6% ) > Wi & FP(11.8% ) > HE i &
(8.3%) > EHAMNHFF (FR) (2.6% ) ; gluB3g h ' &
i (18. 8% ) > HiJ7 S Fh (11. 8% ) > [ N & Fh
(£)(9.6%) >HBEMR(8.5% ) > FHIMHF(R)
(2.6% ), 1B/1R Byor Z B9 50 A B3R R/ N Sk [
HhimFi(R) (18.4% ) > HBE M AR (16.3% ) > EHHN
MR (FR) (12.4% ) > § & &P (10.4% ) > HoJ7 i
Fi(0), BMAORE, i A HMW-GS {5 W 5611
3 AR AR B T HAB IS S Rl T LMW-GS DU AH X



6 1

AT LT B/ R (R ) 2243 8 10 I o3 A AR 72

1219

%5, 3R H AB/IR B R AR N 0, AN
F(Z)5 +10 1B/1R S L R 53 A5 SR Yyt i, 5

F2 M RMERIEE 1B/1R B4 RO hiNE

H 7 +8 gluB3d, gluB3g M43 MR SR B AR, ®E
A 27 gluB3d . gluB3g [ A SR e i (%6 3)

Table 2 The distribution frequency of high quality subunits and 1B/1R translocation line in Xinjiang wheat varieties resources

EuFf (%) Varieties ( Line) i H Ttem 2" 7+8 5+10 gluA3d gluB3b gluB3d gluB3g 1B/1R
N AN 122 130 145 142 139 96 79 121
Winter wheat P (% ) 14.4 15.3 17.1 16.8 16.4 11.3 9.3 14.3
TINE SRR 129 142 128 68 39 52 49 35
Spring wheat R (%) 32.7 36.0 32.5 17.3 9.9 13.2 12.4 8.9
At SR 251 272 273 210 178 148 128 156
Total R (% ) 20.2 22.0 21.9 16.9 14.3 11.9 10.3 12.6

FR3I FEXZNEZHF(R)MRRITEEM IB/IR B RS HAE

Table3 The distribution frequency of high quality subunits and 1B/1R translocation line in Xinjiang winter wheat

varieties resources

51 Type Wi H Item 2" 7+8 5+10 gluA3d gluB3b gluB3d gluB3g 1B/1R
T AR AR 0 10 0 2 5 2 2 0
Landraces BEE (% ) 0 58.8 0 11.8 29.4 11.8 11.8 0
S A (FR) b i 6 2 13 5 6 1 1 7
Exoticvarieties B (% ) 15.8 5.3 34.2 13.2 15.8 2.6 2.6 18.4
E WA (R) SRR 25 46 40 55 31 51 31 40
Domesticvarieties ﬁ%(%) 7.8 14.3 12.4 17.1 9.6 15.8 9.6 12.4
HE MR SRR 74 58 82 66 85 35 36 69
Breedingvarieties PR (% ) 17.5 13.7 19.4 15.6 20.1 8.3 8.5 16.3
B A F R 17 14 10 14 12 7 9 5
Releasedvarieties R (%) 35.4 29.2 20.8 29.2 25.0 14.6 18.8 10.4

2.3 HEHNMEmM(R)MREEM1B/IR i

B /N Bl (R ), HMW-GS {57 7 &
27 [ AR /NI R o R A (45.5% ) > A
HMAR(39.2% ) > EHAMNHF(R) (34.8% ) > HiJy
mn A (25.9% ) > EWN AP (FR) (19.2% ) ;7 +8 K
HoJ5 b B (57.4% ) > % AP (56.4% ) > E S
F(FR) (34.8% ) >ENMFI(R) (27.9% ) >HE
AR (27.2% ) ;5 +10 FHEHN A (R) (40.4% ) >
HE TN (38.2% ) > AE MR (36.7% ) > E A
(R (21.7% ) > W7 iiFh(3.7% ) . LMW-GS {IL
JT 5 gluA3d 114 53 A B 26 /NI Sy 16 P o ol
(R)(22.1% ) > BHAMNKFI(FR) (21.7% ) > A it
£(19. 6% ) > HE MM (9. 1%) > HuJ5 i
(7.4% ) ;gluB3b REIMEFI(FR) (17.4% ) > H N
A (R) (17.3% ) > HBE M FR(8.9% ) > Hu i
Fh(3.7% ) > B E 5B (1.8% ) ;gluB3d Ky 5 &
(38.9% ) > W E S Fh (20.0% ) > EAMHFD ()
(13.0%) > AFMF (7.0%) > HHN &M (FR)

(5.8% ) ;gluB3g A HL T i FR (29. 6% ) > [F N & Fp
(FR)(13.5% ) > FHAMHFN(FR) (13.0% ) > HE i
Z(7.6%) > HEMF(7.3% ), 1B/IR S &)
SY AR INITT Fy [ SR (R) (15.4% ) >
FEMA(9.1% ) > EAMGFI(R) (8.7% ) > HE
Z(7.6%) > fhFh(0) . EAARSKRE, H o 5 Fh
HMW-GS 570 35 4 43 A 45 58 AL T LAt 28 7
AT LMW-GS AR X 4% %55 3F H 5 + 10, gluA3d,
1B/1R G R B 53 A A R B e ik, AN SRR ()
gluB3d 73 i i i e, B A FR (FR) S + 10,
gluA3d 1B/1R ) {5i £ B9 3 A1 B % fe 57,27 L gluB3d
HE Ak, B 58 i FP 27 14 43 A A5R B i, gluB3b
gluB3g AR (F4),
2.4 FEBERNESZM(R)HTHE

R T T AR RN R T IRAE B R Y
i, DA 1242 43 s /N 2z b Bl (R ) T A S e
ZAPUBOIEER LA (FR) , Hoh & /A2 21 1 (M7
ERFR 1) 2 3 A IB/IR B & F /N 24 1 (3
JrdhAr 4 0y) ¥R IB/IR iR (% S5) .
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Table 4 The distribution frequency of high quality subunits and 1B/1R translocation line in Xinjiang spring wheat varieties

resources
ZH Type i H Ttem 2" 7+38 5+10 gluA3d gluB3b gluB3d gluB3g 1B/1IR
7 S SN 14 31 2 4 2 21 16 0
Landraces BR(% ) 25.9  57.4 3.7 7.4 3.7 38.9 29.6 0.0
S AN (FR) AR 8 8 5 5 4 3 3 2
Exoticvarieties B (% ) 34.8 34.8 21.7 21.7 17.4 13.0 13.0 8.7
E AR (R) A R 20 29 42 23 18 6 14 16
Domesticvarieties B (% ) 19.2 27.9 40.4 22.1 17.3 5.8 13.5 15.4
HEMER AR 62 43 58 31 14 11 12 12
Breedingvarieties AR (% ) 39.2 27.2 36.7 19.6 8.9 7.0 7.6 7.6
B 5E R AR 25 31 21 5 1 11 4 5
Releasedvarieties W (% ) 45.5  56.4 38.2 9.1 1.8 20.0 7.3 9.1

3 @igSitie

2 A B L HE X /INAZ i oA R 52 ), % HG
I3 B SAGI R A I LIR /N ZE il BRI S Y B, Pl L
Payne 557 fic W £ 1 09 e R 2 - 2R D 04 6k
R4 EE,‘E((SDS—PACE sodium dodecyl sulfate poly-
acrylamide gel electrophoresis ) i A RE 4% 45 4 b 43 25
HMW-GS , {EASXEUH] L Pk T A% A BT A 2 ; B.
A. Marchylo %5 $5 H 4 75 R0 A €23 £ R HPLC
(high performance liquid chromatography ) , # 4 1 7K
AT X BRBE, P H. O Farrell ™ JE AL IF-42 H X0
1] HL 3K ( two-dimensional gel electrophoresis,2-DE )
RABEARLF 1953 B LMW-GS . 3T JLAF & J e ok i 34
oA L B AT s ] BT % ( MALDI-TOF-MS, matrix-
assisted laser desorption/ ionization time-of-flight mass
spectrometry ) 5 AR 4 BRI /INEE AT B 1 FR A #
THRENTSE S i o it o 4 o A B 25925, B S
Jor B BRI R, — S8 /N A2 A% 15 00 2 0 55 D9 AH
Akt S, I IT AR 4 FhRic S Bz
FHMLE I RB TUREE 5 &0 &

DATE XS B/ 22 HMW-GS 652 W 56 1 BF 55 &
BB /NA D 27 7 + 8 I T I A 43 A AR
i ,5 + 10 W3 1B/1R 5 1 5 1 43 Aii 4 5% ¢
IR o R R S + 10 37 3 A 43 A 4 A
{1 /N LIS + 10 TE3E 1B/1R 01 R 045
A AR BAR ) A /NZE SRR BE IR AT 7 + 8 AR
SRR Y ARG R AR B AR R

R AR/ A (R ) T HMW-GS I8 5 7
(43 A A0 R BH i T LMW-GS | BN 50 343 A
BRI NFFE R T +8>5 +10 >2° > gluA3d >
gluB3b > gluB3d > gluB3g, B gluB3b 4k, HoAth 5
WIEAER /N I o T iR By e T AN IR EL
1B/1R Gy i & 0 40 A 30 I8 T4 /N2 X 5 LUAE
IRFFFE 45 304 AR — 30, BRI HMW-GS {5
P HE B 20 A AT R T T LMW -GS, /N2 418 5 7 L £
AR SR & T AN A LMW-GS L5
FR RN R R ]

AT GE XA [R] A U5 i /N 22 i Ff (R ) P
WIS AT IEAT 43T J5 KB, 24 /NFE S Ah (R )
E SN AI(Z)5 + 10 1B/1R 5 o 2 (943 7 5 % 24
e, g iR 27 gluB3d  gluB3g Y43 A 4 1 e
o TEFR/INZZ SRR TR [ AR SRR () gluB3d 1Y
II AR R R A LRl (2R )5 + 10 gluA3d [ 1B/IR
Gy Z I AT AT AT R S e, B SR 27 1 40 AT AR A
Fo IFH, IS EA B/NE M7 il LMW-GS
T SE A A3 AT AR AR B, AR, B /N A
B i A A T T O B B R TR T
(JUHR 27 ) Wy o A i R A i 1B/1R i &
FAI SRR ; I H b 5 SRR B i /N2 LMW-GS i
I SE Y R A s AI

h T TR SR AN B RSB i
AL TS 2RISR (R) B
FE4e AN g by SRR SR (R ) R Y M
RGN (), AT R 2 Te b B /N2 LT R R
SR JR/INAZ il B A% 2 R I B A
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Table 5 The excellent varieties ( lines) with multiple high quality subunits

ZAI Type

SR FR Varieties name 2" 7+8

5+10

gluA3d gluB3b gluB3d gluB3g 1B/IR

N
Winter wheat

varieties

BN
Spring wheat

varieties

PAARE
HNDM-13
99(36)/2-2-2
93-289
95(20)/8-1-2
w225
1£91-26
a&7%
99-5019
BE13%5
%345
s 9507
L -
B2 5 -
98(101)/1-3-4 -
98(111)/5-2-1 - -
B 235 - -
1 175 - -
/M 54 5 -
B4l 225 -
W25 5
e
¥
mynk
KL
98-14
HAw
WE3 5
Y20
B35
2002-59
mynk
HES T
2007-87
FHE15
88-4
HE 335
Te# 26 5
TH39 5
5E2
H#HF6 =
TH3S S
HHES 5
Wik 24 5 -
FU4 5 - -
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