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Abstract: High-molecular-weight glutenin subunits (HMW-GS) are highly correlated with the pro-
cessing quality of common wheat, therefore, the establishment and use of their multiplex PCR sys-
tems are of great importance in selection of quality characteristic of wheat. According to the genes
coding for good quality HMW-GS, three types of multiplex PCR were established and validated on 17
Chinese wheat cultivars and advanced lines with known HMW-GS composition. The first multiplex
PCR was used to simultaneously detect genes AxNulland Dx5 ., the second one was to detect the genes
Ax2"and By8, and the third one was to detect BxI4and Dx5. Those multiplex PCR were used to detect
HMW-GS genes from Xinjiang spring wheat cultivars. The frequencies of genes AxNull, AxI, Ax2"
, BySand Dx5(4+Dyl10)in 85 Xinjiang spring wheat cultivars were 24. 7%, 24. 7%, 50. 6%, 48. 2%
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and 34.1% , respectively. In addition, the gene Bx14(+ Byl5)was not detected in this study. The re-

sults are very important in understanding the genetic basis of HMW composition and promotion of

high quality wheat cultivars in Xinjiang region.
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Table 1 HMW-GS composition of 17 wheat

cultivars (lines)used in this study

i e £ /5 locus

Cultivar Glu-Al Glu-Bl  Glu-DI
H1E#  Chinese Spring Null 7+8 2+12
Fiff 9701 Zhongyou 9701 Null 7+8  5+10
/NME 54 Xiaoyan 54 1 14+15 2+12
L 5066 Ji 5066 1 17+18 2+12
4% 030 Canghe 030 Null 14+15 5410
#% 7 50 Yumai 50 2 7+9 2+12
i 4% 23 Wanmai 23 1 20 5-+10
4K 99-5099  Nongda 99-5099 Null 7 +8 2+12
23 23 Lumai 23 1 14415 2412
/ME 22 Xiaoyan 22 Null 7+9 2+12
P4 8925-13  Xinong 8925-13 2% 14+15 2+12
#3FH 98-17 Mianyang 98-17 Null 17+18 5-+10
291727 E 91727 1 14+15 2+12
Bk 229 Shaan 229 1 14+15 5+10
CA9550 2 7+8* 2412
HFE 992 Zhengmai 992 Null 17+18 2+12
ik Mazhamai 2 7+8 2+12
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342 & PCR ¥ 20 pL [ W ik 3R, Btk
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et 2 AR A R A FD A= h
10 pL, PCR 4"#47E PTC-200 % PCR Y | #47 .
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Table 2 Sequences and expected amplification fragment sizes of the primers used in this study

% PCR k& e e ]l 1R B 2% Sk
Multiplex PCR Gene Sequence(5-3) Size of product (bp) Reference
1 AxNull ACGTTCCCCTACAGGTACTA 920 Lafiandra e al. 1'%
TATCACTGGCTAGCCGACAA
Dx5 GCCTAGCAACCTTCACAATC 450 Anderson et al. [13)
GAAACCTGCTGCGGACAAG
I Ax2 ATGACTAAGCGGTTGGTTCTT 1319 Ma et al. "
ACCTTGCTCCCCTTGTCTTT
By§ TTAGCGCTAAGTGCCGTCT 527 Lei et al. [
TTGTCCTATTTGCTGCCCTT
I Dx5 GCCTAGCAACCTTCACAATC 450 Anderson et al. 13
GAAACCTGCTGCGGACAAG
Bx14 TAAGCGCCTGGTCCTCTTTGCG 1256 Li et al.['5]
CTTGTTGTGCTTGTCCTGAT
£3 HEPCRRMAMBKEH
Table 3 Conditions for three multiplex PCR programs
£ @ PCR {k % Multiplex PCR 1 I I
A Gene AxNull Dx5 Ax2 *By8 Bx14 Dx5
PCR £ % PCR components
TR A ¥ MasterMix /pL 10 10 10
e e R .
gTNcJI‘I\II)'I;P/ ({ﬁ;;of/‘orlllcfln)lrauon of each 200 200 200
?J%ﬁ}i&in;?iglkinﬁg'F))CR primers 0.6/0.5 0.5/0.5 0.5/0.5
PCR #"# 414 PCR amplification conditions
i 725 V£ Predenaturation 94 C,5min 95 C,5 min 95 C,5 min
A5 PE Denaturation 94 C,30 s 94 C,30 s 94 C,30 s
iE & Annealing 62 C,30 s 60C,45 s 62C ,45s
JEff1 Extention 72 'C,2 min 72 'C,2 min 72 C,1 min 30 s
TER AL Cycles 35 35 38
% J5 ZEfifi Final extention 72 C,10 min 72 C,10 min 72 C,10 min
Bk S HL Uk 454 Electrophoretic conditions
IR BE Agarose /% 2 2 2
1 [ Voltage /V 160 160 160
fiif [8] Time /h 1 1 1
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1 X6 AR A7 A5 PR i 4T PCR 414 A e ik L AR
P e 25 Bt 2 8 PCR (1 5L 4% 14032 4 8 % 41
b B 2B T AT [] B R A xNull 5 Dx5d FE P
Z @ PCR KR 1. £ GluAl fii 5 A Kk
HMW-GS i ## (S AxNull 3£ F) H, PCR 4 1%
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217N 920 bpsAE Glu-DIE giZRiE 5CH10 A Fe P4 T 920 bp B 4717 s BR 229 Mg & 23 X
AAFBE (& Dxd FE D oL PCR P73 254y 450 A 5 AL Ry 34 1 4% 450 bp B9 28717 5 43 fH 98-
bp. B 1 AFIIAZR T X4 17 A2 AL Ff (RO 1Y 17 94 9701 FI7E 4% 030 [Al B 441 Null A1 5 3
R 25 0, o 8052 50 48 8 iy MPBEA & Null  JE R 3 15 7 920 bp Hil 450 bp P4 %7 5 &%
5 AL, Z2 8 PCR RGN 5 B4 e 5 97 1 4541 il e IR R BRI SR 5 SDS-PAGE 45 R 5¢ &
B K 99-5009 F5 4 iy di B (RO XA Null o AH[F .

2000p M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

73008 | <—920 bp(AxNull )
250 bp - <—450bp(Dx5)

M: DNA 4 FHbriE DL2000;1: 53 50524 K 99-5009: 3 : 45 BH 98-17 ;4 : Bk 2295 [E ;6. 4L 97017 /ME 54383 506639
WA 030510 WEFF 23511 .84 23512 /ME 2213 P4 8925-13;14: %8 91727;15:CA9550;316 . K% 992517 . g ifg 2
M:DNA marker DL.2000;1: Yumai 50;2:Nongda 99-5009;3: Mianyang 98-17;4:Shaan 229; 5.Chinese spring;6:Zhongyou 9701;7.
Xiaoyan 54;8:Ji 5066;9: Canghe 030;10: Wanmai 23; 11: Lumai 23;12: Xiaoyan 22; 13: Xinong8925-13;14.E 91727;15.CA 9550; 16
Zhengmai 992;17 . Mazhamai
1 AxNull§5 Dx5E FE #7289 % E PCR IR A5 #8 5 i B2 vk
Fig. 1 Multiplex PCR specific for genes AxNulland Dx5
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ek 1 319 bp; 78 Glu-BI i 323k 8 W 3L 1 #4 [ 5 s I W 27 W) Bt 2 27 F1 8 I Sk, [ B 9 1
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9: 10 4% 03051032 5011 I8 23;12. 84 23513 /M 22514 43l 98-17;15. % 91727;16:CA9550;17 . 4% 992
M.:DNA marker DL 2000;1: Mazhamai;2:Nongda 99-5009; 3 : Xinong 8925-13;4 ; Shaan 229; 5:Chinise spring;6:Zhongyou 9701;7:
Xiaoyan 54;8:Ji 5066;9:Canghe 030;10: Yumai 50; 11:Wanmai 23;12;Lumai 23;13:Xiaoyan 22;14:Mianyang 98-17;15.E 91727;16.
CA 9550317 :Zhengmai 992
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Fig. 2 Multiplex PCR specific for genes Ax2 “and By§
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L7 ACHE A GO MR IES R, 7€ Glu-BIfi 8 FMHES 14 WA, RE 5 B,y BT 14
Fi5 14 WEEM M K (& Bxl4 B D f ,PCR 471 1256 bpZ&ilr ;s Bk 229 F1is#% 030 A BS % 5 Fil 14
440 1 256 bp, 7E Glu-DI 3 553235 5(+10) P S [F] 3G T 450 bp Fl 1256 bp P A& 5
BB S Dxd FE D 1 PCR 738 2547 O 450 5. IR R MR I 45 2 5 SDS-PAGE 25 4 5%
bp, TEE 3 W, B3 50 5 8 R (ROAE S AL A,
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1000 bp
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1256 bp ( Bx14)
] 450 bp (Dx5)

M:DNA 23 F kR E DL 20005 1: # I 970152 /ME 5433 2 5054 .k 2295, P E 6.3 506657 10 4% 03038 e £ 2359 4 K 99-
500931085 23;11./ME 22312, P44 8925-13;13: 48 BH 98-17314 % 91727;15.CA9550;3 16 F5 3 992517 i

M:DNA marker DL 2000;1:Zhongyou 970132 Xiaoyan 54;3: Yumai 50;4 : Shaan 229;5;: Chinese spring;6:Ji 5066;7:Canghe 030;8:
Wanmai 23;9:Nongda 99-5099; 10: Lumai 23; 11 Xiaoyan 22; 12 Xinong 8925-13; 13: Mianyang 98-17;14. E 91727;15. CA 9550; 16

Zhengmai 992;17 . Mazhamai

B3 Bxi45 Dx5EFERIZH £ E PCR 35 ¥ 5 B BB ik B
Fig. 3 Multiplex PCR specific for genes BxI4and Dx5
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48.2% o 7E Glu-BI i p5 A A5 3 Bx14 J: 5, P
FEC R A B P A FEE AL 14(+15), KRR T
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