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w BFIEFEL AN GE BER FIL
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BWEHNA+_BRAABRARAH LKL A (SDSPAGE) R K, b 2B FHAAZB4 F0MTARH A #ETH
A IBATHAFR LZBIFONHRADHAXFALI06 MR (R)d HMW-GS ARt fr 947, SR AW A4 5
HMW-GS 8% % Null\7 +8.2+12, £ Glu-BI 1A 5 , 2B 4 5 T+8 R AL~ RITLBHNGIAFAR KRR, HEME R
PR AESHTREEGRE EAMEED84.6%:6 A(54.5%) RTLSHNFASHLEBITHAZA HKT+8
BRGEEREN RS, EH M. 1% ; =K BRTASHGSAFAPRARTOSHEFTLAT+8 B A X HAER
T+8 T AELRERIRK,T+9 R AL E XY MESMNEHT 69.2% % 64.3% , 4 Glu-Al F= Glu-DI 11 %5, 8K 11 A
(64.7% )P F A LA LEE B4 T HRAGEE  ENSFTFARAFRIRGFAFAY Nll o2+ 12 25 ERATEG 4 A
EREHGEEHEYRDTT6.9% ., R EFHAR EZRAFOK, PHEL HMV-GS AR X EME R S AT RS
XA 108 Null7+492+12 B4 452, B FHMW-GS LA R R LB S A RLHTANHOALBER T FAEBE4
Fhit AR 10 FHREFY Clu-Bl L3 —FHARABDTHFEF T EFAGHARE.,

(PR ANE,FTIA BT ESEQRL ¥4 5

Analysis of High-Molecular-Weight Glutenin Subunit
Composition in Pedigree Cultivars of Founder Parent Bima 4

XU Xin, LI Xiao-jun,LI Xiu-quan, YANG Xin-ming,LIU Wei-hua, GAO Ai-nong,LI Li-hui
( National Key Facilities for Crop Gene Resources and Genetic Improvement/Institute of Crop

Sciences , Chinese Academy of Agricultural Sciences , Beijing 100081)

Abstract; Bima 4 ,its 80 progeny,18 intermediate parents included in the pedigree,5 other sister cultivars of Bi-
ma 4 and their parents were evaluated by using SDS polyacrylamide gel electrophoresis ( SDS-PAGE) in this study.
The results showed that the HMW-GS composition of Bima 4 at Glu-I were Null,7 +8 and 2 + 12, respectively. At Glu-
BI locus ,there were different alleles among Bima 4 and other three parents in the first generation,and the 7 +8 sub-
unit of Bima 4 was inherited by intensive selection,and the frequency was up to 84.6% of all accessions in the first
generation. Six(54.5% ) parents in the second generation had the same subunit 7 + 8 as Bima 4, and this subunit
could be inherited to 64. 1% of all the accessions in this generation which was still the highest frequency. But only
Beijing 6 and Aiganzao of the five parents in the third and fourth generations had 7 + 8 subunit, the frequencies of the
subunit were rather low in the third and fourth generations,and 7 +9 became dominant allele with the frequency up to
69.2% and 64.3% respectively. At Glu-Al and Glu-DJ loci, 11 (64.7% )of all other parents had the same sub-
units as Bima 4, respectively and they distributed in every generation. Heredity frequencies of Null and 2 +12 in
Bima 4 were no less than 76. 9% in the four generations of derived cultivars. Pedigree analysis was used to draw the
conclusion that heredity frequencies of HMW-GS composition in intermediate parents was increased significantly in
the third and fourth generations,mainly with Null,7 +9,2 +12 of Lovrin 10 . Because Glu-I loci were not the main

selected targets during the period of cultivars breeding, the further study of selected Glu-BI loci in Bima 4 and
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Lovrin 10 will be helpful to reveal the cause of founder parent formation.

Key words: Wheat ; Founder parent; High molecular weight glutenin; Bima 4

B TFEAEA T HE (high-molecular-weight
glutenin subunit, f&] #k HMW-GS) , #f Glu-Al | Glu-Bl
M Glu-DI I R %5, 5 6L F 1A 1B #1 1D KR &
BREEEL AR, KHY Glu-l LK, HMW-
GS XTE B Mo Mk B A EE AR, R e, K E
HMW-CS i R F M TAMRE R EAR
BE,

BTRAENEHEAZEUTHERARE
Mo EENEFRHMAFREMNE RBRRET
ERER REMELCHBMETELSA 16
AV BEBEE FK 1817 TR R B L
FE . EB45 H8 5 FAK6028. H—% . BK
2419 BRFE PT K PUgh BEEE KKK 10 SMEBR
66, Bal ,HAMMNBETEENTARATFTREX
E. P2 BERNBEFXHMASEREERE
e S FHRICH QTL M & ik, M/AE " X
k7 AEV AT YA REBTE
Bk, BRA SRR RERELERERZ
R T %A, Rt 8 T4 f4E m R 110
T hm’ R EF BA RIFRTEE M E S
R, BBISMERM(R)ESERENEST
MHMET L MEAEEEENEM.

HAEl, XTEE4 SHAIFTREANELEM
BRMRD, HEMURA+ RERMHEAS
P FHz € JBX o 9 (SDS-PAGE) i R, 3 43 4 5 R 7%
ah T B HMW-GS 4 A, 5 38 1% 1% 3% #E 47 20 4, /it
Glu-l fiRFEHG 4 S FEPHHATEE.

1 MRE5FE

1.1 #8
UEE4 SHERS Mam(8FE1-~5

£1 A RE HMW.GS @R R & RS

RGBSR 13391215 f1 1 4) R4
BRE I8N HEER BIB4 56 M HHRAMFR
HiEfxmmrEmBEEEt 106 MaF(R)IHH,
XRS50 . P E #F (Null 7 +8.2 +12) Mar-
quis(1.7 +9.5 +10) Neepawa(2* .7 +9.5 +10) fl
ME6E(1.14+152+12), FTAMBHFTFE
ob B % b B 2 B 1 Py Bl 2 08 55 B B o B IR AT b0
INEEEE,
1.2 FHik

FENRBHBEVL LR S B AT #T HMW-GS 4
BV, MBFREESTR, XS ER 20 b E
HEHEEAR, SEKRBTHE"" WTESESEA
W3, B SDS-PAGE #4748, #% Payne &' W %
Gng, 5BERERS VSRR T HMW-GS
& RS

2 GR59W

2.1 $iEHH Glu-l ERERNTRMTRAS

AR HMW-CS A L& 1, %
Glu-1 7 3K WP 10 MENER (% 2), Clu-Al
MRE3IHEMNTR, U NI FEERHE, N
79.8% ;Glu-Bl fi i 4 AT, AT +8 K
FERRA MHENS1.5% ;Glu-DI fL 5A 3 FEAL
AR EPF2+125FEEM, 5 84.8%, KB
17TMEREHASAEE, L Null 7 +8.2 +12 f L4
BH,i538.7% , KM Null .7 +9.2 +12 Fi Null,
6+8.2+12 A4, MESH N 25.5% F1 10.4% ,
KT I4AHEEASHHBENTS 7% ,9 FHTE
HERBRE—-TaMP. B1AED &M
HMW-GS & vk B,

Table 1 Accessions studied ,their HMW-GS compeositions and quality scores

2 Clu-1 wa || s Glu-1 Wa
Cultivar Al Bl DI Score Cultivar Al BI DI Score
% Null 748 2412 7 W2 e Null 6+8 2+12 6
BEX Null 749  2+12 6 W38 Null 6+8 2412 6
=BG B Null 7+8 2412 7 HE8l 1 748 2+12 8
2525 Null T+8 2412 7 H#E14 Null 7+8 2412 7
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2%
i Glu-1 ¥4 s Glu-1 5
Cultivar Al Bi D1 Score Cultivar Al BI DI Score
L3 Null 7+8 2+12 7 483 Null 748 2+12 7
#HEY4 5 Null 7+8 2412 7 k7S Null 7+8 2+12 7
#HEs S Null 7+8 2+12 7 FHE 278 Null 749 2+12 6
#AW6 S Null 7+8 2+12 7 HEH2S 1 749 2+12 7
—f L5 12 Null 7+8 2412 7
Bit% 2° 7+9 5412 - K% 15 Null 7+8 2+12 7
tH2E8 1 6+8 2+12 7 i TR 2° 7+8 5+10 9.5
HPREER1E Null 7+9 2+12 6 HHE10E Null 7+8 2+12 7
xs e Null 7+8 2412 7 BPR1E Null 7+8 2+12 7
£BM 15 Null 7+8 2+12 7 FfH4 S Null 7+8 2+12 7
M 24 Null 7+8 5+12 — B 18 Null 6+8 2412 6
H®E2E Null 7+8 2+12 7 o 12 Null 7+8 2412 7
w45 Null 7+8 2412 7 EE 1 Null 7+9 2412 6
ARES4 Nell 7+8 2+12 7 JEx 13 Null 7+8 2412 7
B%5% Null 7+8 2412 7 L& 83 Null 7+8 2412 7
FHsE Null 7+8 5+12 - =
#5259 1 7+8 2+12 8 HEEH10 S Null 749 2412 6
Bek 17 1 6+8 2+12 7 HAEH13 Null 749 2+12 6
54405 Null 7+8 2+12 7 BEH18 1 749 5+10 9
HHEs B 2° 7+8 2+12 7.5 zaHe Null 748 2+12 7
wx1 S Null 749 2+12 6 a%28 Null 7+9 2+12 6
R w15 Null 749 5 +10 8
2 E ] 1 7+8 2+12 8 wEEY B Null 749 2+12 6
BT 1 6+8 2+12 7 18 Null 749 2+12 6
ZR - % Null 6+8 2+12 6 £H28 Null 749 2+12 6
RK 45 Null 749 5+10 8 (558 Null 749 2+12 6
HERFE Null 7+8 2+12 7 #4585 Null 749 2+12 6
RK 183 Null 7+8 5+12 - HA&1 8 Null 7+9 2+12 6
AE1E Null 6+8 2+12 6 ¥ 14 1 749 5+12 —
#R Null 7+8 2+12 7 it ¥ 10 & 1 748 2+12 8
dtwe e Null 748 5+12 — A 4414 Null 748 2+12 7
Ad1 8 2" 7+8 5+10 9.5 kKx18 Null 748 2+12 7
wr3g 1 7+8 2+12 8 HEL1S Naull 748 2+12 7
BB Null 7+8 2+12 7 A
K#23 Null 748 2+12 7 £HT1E Null 749 2+12 6
BKRSE 1 748 2+12 8 £H8 B Null 749 2412 6
EJIIBE- Null 7+8 2+12 7 £H 108 Null 749 2412 6
KK 198 Null 749 2+12 6 *£H 15 Null 7+9 2+12 6
AEHLE 1 749 5+10 9 £H 11 Null 749 2412 6
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ak
B GClu-1 ¥4 i Glu-1 W4
Cultivar Al Bl D1 Score Cultivar Al Bl D1 Score
£ 179 Null 7+8 2+12 7 16 Null 7+9 2+12 6
HEQ15 Null 7+8 5+10 9 95 Null 749 2+12 6
AT’y Null 7+8 5+10 9 411 Null 7+8 2412 7
LH 16 Null 7+8 2+12 7 o 437 1 14 +15 2+12 8.5
HEM18 Null 7+8 2+12 7 ik 3 8694 Null 7+9 2+12 6
#E 208 Null 7+8 2+12 7 K% 30 Null 7+9 2+12 6
#IE210 Null 7+8 2+12 7 n# 36 1 14 +15 2+12 8.5
B 236 Null 6+8 2412 6 ¥R 27 Null 7+8 2+12 7
w14 Null 6+8 2+12 6 s ¥ 5064 1 7+8 5+12 —
aR48 Null 6+8 2+12 6 A
aRss Null 6+8 2+12 6 RX139 Null 14 +15 2+12 7.5
nE18 Null 6+8 2+12 6 db 5t 841 Null 749 2+12 6
%¥E28 Null 6+8 2+12 6

BANERERAGH LEERMZ I RM2 REFKOEE;LF6 SRR 2 M3 RAFKESREXK10 SHENE3 R4 K5
HRA, —RRDFIRHE

£2 H#HEAMHTEAHR G-l EAERNTRAWMAE

Table 2 Alleles and their frequencies on the Glu-/ loci in all accessions and different generations

FREMERFE(%)

(A xR Frequency of alleles in different generations B e B ERRE(%)
Locus Allele Frequency of alleles in all accessions
1 2 3 4
Glu-Al Null 76.9 84.6 84.6 78.6 79.8
1 15.4 12.8 15.4 21.4 16.2
2° 7.7 2.6 0 0 4.0
Glu-Bl1 7+8 84.6 64.1 30.8 21.4 51.5
7+9 7.7 12.8 69.2 64.3 31.3
6+8 7.7 23.1 0 0 14.1
14 +15 0 0 0 14.3 3.0
Glu-D1 2+12 84.6 89.7 84.6 92.9 84.8
5+10 0 10.3 1.7 0 8.1
5+12 15.4 0 7.7 7.1 7.1
2 3 4 M CS 5 ] 7 8

annds oot 2 PO,
e b o o e ==
6
-

8

H1 M2 HMW-GS @ik Bl
Fig.1 Pattern of HMW-GS for some cultivars by SDS-PAGE
1:DR78:2. 85233, 8151 84 @MH45;5:. 8101 5;6: 5% 18,7 55 12;8: 5 # 14;M:Marquis; CS: P E &
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2.2 R4S HMW-GS AR ETHHT

i 4 5 HMW-GS A5 510 Null 7 +8.2 +
12, 7€ Glu-BI pi i, —RAGEMFH 3 MEXBE
EAE2ENABRER I SHERYS5HT4I 5
AEL, M AET+96+8 M7 +9, 8B4 EKT +8
WHEEFAE-RPHBEZD TEEO LR, BE
KD 84.6% . Hlin, B84 SHBEHEFERL
ENENT—REMLESABN4IEHNT+8 THE,
HEE_RMEGERETFR(E2), 11 M ZRT4E
MMEAPHOANATASEBIEMHRAMNT+8 T
B ZFR7T+8 EEMNBEFRFENMERAIRE ,
BT 64.1%, M=AAMURITERHHYSANAEA
PHALR6 SHMEHRETA 7 +8 L, XFA it

R7+8 WHANHMEKLA, 545 KX 33.3% f
20.0% , 7E Glu-Al F1 Glu-DI 31 /5, 5 WA 11( 5 FF
HHEEARRMA64. 7% )N PRIEARA SHE
4 SHRAMTEE, EMN2HFARFRE RS E
FEA S, BI04 B4 Null #12 +12 BEEME
—RPREZATRAREBERE, flM, E5R%E
FATFEAM 8 ANA— R, BG4 54 Null 712 +
12 WA BB E 2] 8 #1 6 A& Fh e, FH 2y 0] 8 15 7
SR(E2), Null f12+12 FRERFR I HRE
BRYEGE, 7 4R SR Null T3 5958 %55
435K 76.9% 84. 6% .83.3% F) 80.0% ,2 + 12
4515 84.6% 89.7% 83.3% #193.3% ,

| ELP£# Early Piemium
! 2% 749 5+12

404 Bima 4
Null7+8 2+12

_______________ :
: BL£# Early Piemium |
' 2% 749 5+12 |

1 L

PrRISH Jinan 5
Null 7+8 5+12
YFRI2% Jinan 2 #¥Fd4% Jinan 4 $M24 Zhengzhou 24 ¥ 15 Zhengzhou 15 B %54 Shijiazhuang 54
Null 7+8 2+12 Null 748 2+12 Null 7+8 5+12 Null 7+8 2+12 Null 7+8 2+12
l7z
_________ | o C T T T
& 5k5% Changle 5 :ﬂk45 Nongda 45 1 L3 8% Beijing 8 | X Orofen |
Null 7+8 2+12 | Null 7+95+10 | Null 7482412 | | 16+82+12 |

e

11

179 Dai 179
Null 748 2+12

$14:83 Kedong 83
Null 748 2+12

75 Xingxuan 7
Null 7+8 2+12

2 Gu-Bl iR BBIBENTREBITERFPARE
Fig.2 Genotype graph of allelesat Glu-B/ loci in

Bima 4 and some accessions included in the pedigree
BikFRENW 48 Glu-BI {3 5% {7 B Bold indicated the allele in Glu-Blloci in Bima 4

WRUEH, BG4 586 MNMbik R &H# HMW-
GS AR —B, BN Glu-Bl 1S H97 + 8T H 3%k
HEAENEE, XUHAW 4 57 Glu-Bl fLAEHT +8T
ARV B 5 8 B AR X T BORBTERE TR,
2.3 HhiEFERx HMW-GS AR ETE KM &S

S

R A, FEEAM HMW-GS A ER
Rttt RERER, BEAESEEH MM E
B, HE— ZREFLIEE 4 5 HMW-GS HH
. A ARFEEADSHEY 4 SRR HMW-GS 4

BALR £ B B E R &, B, 13 ~— R AR
KM 24 RS BHRT REXNS +12 TR,
FNK15.4% (B 2), MEME= . LR, FEE
& HMW-GS AR fe ME B E WM, =R &4 %)
69.23% .69.23% 1 53.8% B 4, P9 L & 4 5l
14.3% 71.4% f1 14.3% W %k 8 FhE £k,
HAbpRKA 108 Nall, 7 +9.2 +12 TR K E %
R 13 R BR 18 FIEFF R % o 8] 3R A ) T & X
BEBNFER . 7 Glu-BI {15, EB45H7 +8
TEERTHRBMA, WIERAK 10567 +9 BH
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FERH FESNEDT 69.2% f 64.3% , 5
AL 841 A S5 KM 10 S HE K HMW-GS,
KR 10 B85 AT R %GR HMW-GS 4
WAHEFT T H#E,

H—H R TSR, BG4 SRR 4 i
REFPEIFE B 555K 7.05.6.99 .6.64 F1 6.50,
Hp—RM R EEA-B, W =R A5
A PRI, X5 KM 10 BRIBIAFTIMEX,

3 it

KEHRRH Glu-Al fiRAy1 f2° ERETF
Null; Glu-BI i1 569 7 +8 .17 +18 13 +16 1 14 + 15
MRFEHMEELER; Clu-DI fiFH S +10£F 2 +
12T, FHRMNEBTEFEB 4 ERZRE
7E20 4 50 ER\ET AR DESF, EWNATE
JEREARER R 20 42 80 ERFHUMNT RMH
. HFRZARMERFNMEESHER, T
JRAHEH Glu-l LR A FEEEMNEEE N, T
UOREBEE—RAMZ-KRHEMFH S(EHE—-RAM R
FEEWI8 5% )N EFEAGHERRLEREE 1M
2" BEMNRIOERET k.

AERMEMESHREZB 4 BRELHE
ERFER ATEERYAARENEE R
MEMESHER, M, R 8 B (BB 4 E5/BE
) FH2E5(HB45/REF)R20 g 60
RESTHEBHRIESFH, FIL 1 S (BB4B/F
BRI S//BKE)RT0OFRE"HEERRES
oA ENCRRKERE &M, XPRLI1SE
20 42 70 Z 80 AEREF R E R KA &, B
374.2 F ™, ABFRER, 1 Glu-BI i 5 , 245
AEMT+8 ERAE-RM_RTE R EREM
Rt =RANRSMHPESIABERK 10 BFH
B ,1BL @ Glu-BI f15(7 +9) LB EHE Tk, o
UEH,Cu-l i SBRAEEHPNETEREE
AN TFETERFEANNBENE~HEE
EWROEE W R FEAXT Clu-1 3 ST T,
E Glu-Al 0 Glu-DI fif £ ,Null 12 +12 G RLE4 P
£ & b A0 o 8] 3 A ) B5 38  A  R A X B AMAL
BBl 5 B RS FILE WHERME,

Pestsova 2 '*) #| F§ Xgwm261 #Ricxt H &/ EF
F &4 Akakomugi ) Rhi8 3t B B 75 v 8 1k J B3
TREEE ZAEHABPERREANKES
Rh8 MR e B T HAB - ek aAkX g, %

RERAFHEREN R EERTBAR/NT 28cM, —
BEAGBERE IFLEAEH AR EER
AEMEESERERE, N, 7m0 5X8EER
F%E Gli-Bl A%\ Glu-Bl YU REH/MEIL AR
FHE Rgl Y, XHRMESHNNS5 £2.2% .47 ¢
5.0%f2+0.3% , X HEEFE IB ok KHET)
WA FF 7 : Yr10/Rgl-Gli-Bl-R3 (IR EE R F K E
HEAE) Gli-B3-Nor-Bl——cent-Glu-BI"*' ; & B &,
BAGRAMEREE 36 SHENSY TREASE
#E Gpe-Bl BEHHEH ., WAL wRH, &
Glu-BI i #5,1BL/1RS @ A7 + 950 17 + 18 H B
RPEFTIEIBL/IRS Gfh, M7 +8 TEMNFHER
Z1KT3E 1BL/IRS S 7. BIABFRZH 1A.1B #I
IDHREBEEEENTERNENER . ZERH.
AMRELRHRERNERR"™ FTRE™ M
MK SRR QTL AR EAH P MR ERE,
MF Clu-l ERESETEFHNEERIZERE
HEEEH, EAFTH—-EHR.
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