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Abstract: High molecular weight glutenin subunitins (HMW-GS), low molecular weight glutenin subunits (LMW-GS), and
IBL/1RS translocation play an important role in determining the processing quality in common wheat. 80 and 78 cultivars and
advanced lines in trial I and trial I were sown in two and four environments, respectively. They were used to investigate the
effect of HMW-GS, LMW-GS and 1BL/IRS translocation on dough rheological characteristics, pan bread and dry white Chinese
noodle quality. Glu-B1, Glu-DI and Glu-B3 loci play a determinant role in dough rheological characteristics, pan bread and dry white
Chinese noodle quality and Glu-A3 locus has slight contribution to them. For gluten strength and loaf volume, at Glu-41 locus,
1>2">N; at Glu-B1 locus, 7+8>7+9; at Glu-DI locus, 5+10>4+12>2+12; at Glu-A3 locus; Glu-A3d>Glu-A3c> Glu-A3a; at Glu-B3
locus, Glu-B3d>Glu-B3f>Glu-B3b>Glu-B3j. For extensibility and noodle score, at Glu-41 locus, 1>N; at Glu-B1 locus, 20>7+9>7+8:
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at Glu-DI1 locus, 4+12>5+10 2 2+12;

at Glu-A3 locus, Glu-A3¢ 2 Glu-A3d>Glu-A3a ;

at Glu-B3 locus, Glu-B3b 2

Glu-B3f> Glu-B3d > Glu-B3j. Lines carrying 1BL/IRS translocation show significantly delerious effect on dough rheological

characteristics, pan bread, and dry white Chinese noodle quality. |
Common wheat; HMW-GS; LMW-GS; 1BL/1IRS translocation; Dough rheological characteristics; Pan bread
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Table 1 = Mean value of the tested quality parameters in Trials I and II
B A58 [ Trial | PRI 1T Triat 11 |
Parameter Hi SERIE K 1997<1998 19981999
Location Mean Location SEHHE Mean SEHHE Mean
UTB{H Sedimeuterion (ml) M Zhengzhou 17.8a B H huxian 39.6a 32.1b
GFRg Jinan 16.6b HFRg Jinan 39.1a 36.0a
T R] Development time (min) KM Zhengzhou 4.9a BB hxian 52a 29
YR Jinan 3.0b FFAS Jinan 5.0a 37a
Fa5ERs}iE] Stability (min) KM Zhengzhou 10,0z BB huxian 8.6a 6.0a
R4 Jinan 5.3b 53 Jinan 7.1a 5.7a
BAPH Max resistance (B.U) M Zhengzhou 366.0a BB Juxian 405.0a 368.0a
H¥R4 Jinan 316.0b 5FRg Jinan 369.0b 322.0b
Y Extensibility (cm) M Zhengzhou 19.7a B B hodian 17.76 16.1b
R Jinan 19.0b HrRd Jinan 18.7a 184a
HEHI4AEH Loaf volume (cm) ¥F Zhengzhou 623.0a E B haxian
FTE4 Jinan 603.0b ¥¥#g Jinan - -
443 Noodle score PN Zhengzhou 81.0a BB huxian 81.0a 79.0a
g Jinan 79.0b H¥RS Jinan 78.0b 78.0a

D R 1 4 SDS IBRME: R I A Zeleny FifEfH. LSD M (a =0.05), HEAFHBRFEREKIE SUHEEKFE, FRFEBRRERE S%HEEK

Fo - ROANEHAR

Trial [ and Il are SDS sedimentation volume and Zeleny sedimentation volume, respectively. LSD test { a =0.05), different letters are significant at 5%

probability levels. ~ Data not available
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Table 2 Frequency of HMW and LMW glutenin subunits, and 1BL/1RS translocation in Trials [ and II
R [ Trial | BRI Trial I
(VA= ¥ A
Locus Subunit ¥ H R % H ;T
Number Frequency(%) Nurnber Frequency (7o)
Gli-Al N 20 250 26 333
1 55 68.8 41 526
2 5 6.3 11 14.1
Ghu-BI 7+8 28 350 26 333
749 30 375 30 38.5
HE Others 2 27.5 2 282
Ghu-DI 2412 40 500 46 59.0
3+12 2 25 3 38
4+12 12 150 12 154
5+10 2 325 17 218
Ghu-A3 Ghe-A3a 29 36.3 23 29.5
Ghu-A3c 12 150 15 192
Gh-A3d 32 400 31 39.7
H'E Others 7 88 9 115
Ghu-B3 Ghe-B3b 12 150 14 179
Glu-B3d 24 300 14 179
Ghe-B3f 11 138 12 154
Glu-B3j 23 28.8 29 372
H'E Othess 10 125 9 115
Non-1BL/IRS 57 712 49 62.8
IBL/IRS 23 28.8 29 372

Glu-B3h ¥ Glu-B3j(& Glu-B3j WA & Fh % 1BL/IRS
SGLER) , GluB3j WHRRE. A% I ALK I+,
IBL/1RS SAL & 43714 23 F1 29 4y, $FE 70 28.8%
1 37.2%, B IBL/IRS B RERE/NE BT 4
M)
2.3 Glu-1 %0 Glu-3 i 5.3 T B FH T 9% Gn R B9 LY
R 1: PL Glu-41. Glu-Bl. Glu-DI. Glu-A3 Fl
Glu-B3 1EA 5 NKIZE, XA & A 5T B A0 &8 PRk =
i) SDS UTFEAH . FERITIH). RRERSIA], BORRE . AE
P, A& ESHATE RED T EZST,
tUER Glu-1 R Glu-3 5 AL 500 TH R0 T 4% TR 1) Tk
Koo GERFEH, r NSRRI BN R
R, BT RESCE RN S a R 50T 3.
HE 3 W LAEH, Glu-A1 fl Glu-DI1 {7 5Xt SDS I [#
(H. JERKETA). F8xe Bia). e o 0 T A 44 R ey
RNV IE 1%F 5% B3F/K¥, Glu-B3 i S%F SDS ik
fH. JERETTE]) . BE{R P R TR 4 VR 2 B NP ROV IR 1%
Fl 5% #E K. Glu-BI R Glu-B3 £i7 5% SDS Vil
(B AR B AR B BEAERINIE 5% 8] B 3E 7K
Glu-1 F1 Glu-3 5 NI B % SDS Ut FEAE FNE B N 8] f)
BR A /DK, Glu-B3>Glu-AI>Glu-D1 R Glu-B1=Glu-A3,
PR e i e A KPR I 5Tk A, Glu-DI> Glu- B3>

Glu-AI>Glu-BI1>Glu-43, X SRR 417 2 10 Ta R
A Glu-B3>Glu-BI1>Glu-A3=Glu-D1=Glu-41, SHEE
ERE FTERHA, Gu-DI>Glu- AI>Glu-BI=Glu-A43
>Glu-B3. HILFI M, LMW-GS [ Glu-B3 fi st T
MR LN R P BEEEREEH, Glu-DI {if
RIS RE B TR MR A AR B NV Bk, Tk 43P 4
RAERIABR R, Glu-A3 7 SN E SR MR B

/N,

/)
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M Glu-B3 AR 5 NMAE, TSP A BFEEK
Zeleny UiPEH. JEREHTIE]. A2 2 a). B AKPH . ZE
HYEMEFIFHITZREMFT ZESN, B Glu-1
M Glu-3 5 MMy RXTTRTRL AR & R TTBR KD . 45
RERW, PERFREA N BRI R A 4P 53
RN K /MR —3, EELL 1998~1999 8 E B
GG RAFIR Glu—1 R G1u-3 {7 B R MR Y
TER AR/ (IR 4) . HR 4 AJUEH, Glu-1 51 Glu-3
5 ML X Zeleny ITFEAE AR 2 18 I FTR A
Glu-Bl = Glu-Al1 2 Glu-D1>Glu-B3>Glu-A3, ¥
B /) o7 Bk A, Glu-DI>Glu-BI1>Glu-B3>Glu-A1>
Glu-A3, ﬁ%ﬂﬂj} [KITTER A » Glu-BI1>Glu-B3=Glu-Al
>Glu-DI>Glu-A3, JEMBHERITERA, Glu-B3>Glu-
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Table 3 ANOVA analysis of Glu-1 and Glu-3 loci effect on pan bread and noodle quality parameters in Trial |

SDSYiR¥HE  FERIA] FEEmE] BAFHS T EfrE AR [i1E: 350

fir & HHE  SDSsed. vol Developmenttime ~ Stability Max resistance Extensib-ility Loafvolume  Noodle score

Locus bE MS % MS % MS % MS % MS % MS % MS %
Ghdl 2 67.7** 13 863* 12 3005* 12 207744** 12 4.8 2 19%7™ 11 525 2
Gh-BlI 7 132 9 127 6 807 11 31678 7 16.1%* 21 3209 6 583 10
Glu-DI 3 109 3 555% 11 2444* 14 159509** 14 8O** 4  22148** 18 30.1 2
Ghi-A3 4 6.7 3 204 6 850 7 28963 3 56 4 5014 6 68.1 6
Ghu-B3 6 372% 2] 56.1* 23 1094 13 73005 13 238% 27 2999 5 2828* 40
Glu-Al xGhu-BI 5 172 8 68 2 209 2 32857 5 38 4 4006 6 164 2
Ghu-Al *Glu-DI 3 14.6 4 9.1 2 293 2 32411 3 32 2 616 1 140 i
Ghe-Al xGhu-A3 4 4.7 2 1.5 0 324 3 24760 3 87 6 5179 6 26 0
Glu-Al xGlu-B3 4 6.0 2 2.0 1 40 0 11101 1 34 3 337 4 36.6 3
Glu-B1 xGhu-DI 5 13.1 6 14.5 5 869 9 46403 7 60* 6 3345 5 213 2
Ghu-BI xGlu-A3 6 9.0 5 103 4 311 4 25178 4 39 4 1879 3 14.1 2
Ghu-Bl xGhu-B3 7 17.3* 11 242 12 483 7 9134 10 50 7 8533%* 16 583 10
Gh-DJ xGhe-A3 4 110 4 52 1 388 3 47065 6 2.5 2 35713 4 232 2
Glu-D1 xGlu-B3 3 22 1 19 0 127 1 1099 1 58* 3 554 0 387 3
Ghu-A3*Glu-B3 2 2.0 0 72 1 199 1 12870 1 57 2 232 0 14 0
iR% Emor 14 59 8 137 13 490 13 25433 10 14 4  249% 10 443 14

V%A EME B EFMELE, R MRAERERET SAAEREERNHE . e R 5% %8 B EKF
% is sum of squares as percentage of the total sum of square, and these can be interpreted as indication of the relevance of various characteristics.
* and ** are significant at 5% and 1% probability levels, respectively

R4 Gl R G RMERRRERNAEREENE "
Table4  ANOVA analysis of Glu-1 and Glu-3 loci effect on noodle quality parameters in Trial 1]

A= E]z3)553 Zeleny {FHE FERNTTIE) FEEmE) BRI FE[E [1é15: 3
Locus DF Zeleny sed. vol. Development time ~ Stability Max resistance Extensibility Noodle score
MS %  MS % MS % MS % MS %  MS %
Ghe-Al 2 2834 8 21 2 1493%* 14 159214** 14  200* 10 1288 5
Glu-BI 6 1784 16 19 6 478* 14 76306 20 6l 9 479 6
Glu-DI 3 1729 8§ g3+ 16 622* 9 84403** 11 96 7 295 2
Glu-A3 4 493 3 05 1 147 3 16126 3 79 8 808 6
Glu-B3 6 7.8 6 15 5 197 6  50884%* 14 119* 18 1068 13
Glu-Al xGlu-BI 5 439 3 19 5 126 3 18756 311 1 278 3
Giu-Al *Glu-D1 4 622 4 16 4 196 4 344 1 62 6 819 6
Glu-Al *Glu-A3 6 79.8 7 28 10 306 9 24517 7 43 7 6Ll 7
Glu-Al xGhu-B3 6 549 5 12 4 130 4 B 6 30 5 217 3
Ghe-BI xGlu-DI 5 135 1 21 6 221 5 1532 3 19 2 1486 15
Ghe-BI xGhut-A3 5 719 5 30 9 209 5 315 5 17 2 713 8
Ghe-BI xGhu-B3 3 823 4 47 8 2 3 484 1 26 2 244 1
Glu-DI xGhe-A3 2 151.8 4 70" 8 361 3 18778 2 44 2 36 0
Glu-DI*Glu-B3 i 75.1 1 22 1 864* 4 33359 1 05 0 2957+ 6
Ghu-A3xGlu-B3 2 248 1 06 1 53 1 10689 I 39 2 214 1
93 Ervor 17 93.1 23 14 0 159 13 11053 8§ 39 17 530 18

V% AT SCE AT, B AR RERE T R SRR BRG], AR BIRTR 5% 1%5 B E K

% is sum of squares as percentage of the total sum of square, and these can be interpreted as indication of the relevance of various characteristics.
* and ** are significant at 5% and 1% probability levels, respectively
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AI>Glu-B1>Glu-A3>Glu-D1, XIHE &S HITERA,
Glu-B3>Glu-BI = Glu-A3>Glu-AI>Glu-D1. Ftv] i,
LMW-GS K Glu-B3 7 &% i ¥t 32 52455t 0 T 45 vF
SEEATZIEIEH, HMW-GS § Glu-BI A7 5 Xt
AR 2R E & VE BB B KEW, Glu-DI fi1
RO TE AR TR BN K, T X & FIfER A B
%, Glu-A3 (i X /N E SRR RE D
2.4 AR S FNHE &Ko ROV

A I B EENTFF R AR MR S A
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Table 5

VRS T A AR At . TR AR AN & VR
ST 5. NE 5 TTUFEH, BTN E,
feERE. R DMEEAEIRPITER N, & Glu-A1
LA, 1>N; 7 Glu-BI fLf, 7+8>749; fE Glu-DI
PR, 5+10>2+12>4+12; 7F Glu-A3 01, Glu-A3d
> Glud3c> Glud3a; £ Glu-B3 {iL 5., Glu-B3d> Glu-B3f
> Glu-B3b>> Glu-B3j . B8N V7.3 X GE A o AT & VF 43 19
TERK/NA, 7E Glu-Al L/, 1>N; 7E Glu-BI fi 5,
T+8>7+9; TE Glu-DI IR, 4+12>2+12=5+10; 7&
Glu-A3 K18, Glu-A3c¢>Glu-A3d>Glu-A3a; & Glu-B3
R, Glu-B3b>Glu-B3f= Glu-B3d>Glu-B3j .

|

.

Comparision of effect produced by individual glutenin subunit on pan bread and noodle quality in Trial I

RN A SDS JTEE 1757005 e B FE(E [ThsA H&IF4
Subunit/Allele Number SDS sed. vol. (ml) Developmenttime (min) Stability (min) Max resistance (B.U.) Extensibility(cm) Loafvolume (em’)  Noodle score
1 55 18.7a 59a 11.8a 414a 199a 642a 82a
N 20 159 2.6 5.7b 24% 19.1a 590b 9
7+8 28 185 59a 12.4a 423a 192a 643a 8la
749 30 16.4b 3.8b 63b 299 189 608a 802
5+10 26 185 74a 15.0a 498a 1892 677a 8la
2+12 40 17.1a 37a 7.84b 306b 20.0a 607b 8la
4+12 12 189a 3.7a 7.0 318b 202a 598b 83a
Ghu-A3d 32 18.6a 57a 122a 406a 19.8a 638a 82ab
Ghe-A3c 12 1676 33b 59a 317a 204a 591b 84a
Glu-A3a 29 172ab 3.8b 79 3192 19.0b 622ab 80b
Glu-B3d 24 192a 54a 14.1a 425a 202b 637a 85a
Ghe-B3b 12 18.6b 3.6a 8.5ab 359ab 21.4a 618a 84a
Glu-B3Yf 1 19.0a 3.8a 8.6ab 347ab 20.7a 625a 84a
Glu-B3j 23 14.6¢ 3.8 5.1b 270b 17.7¢ 598a 75b

D RS AR K TRV LSD BIR( 0 =0.05), HAFBRRERKEL SHBE KT, FRAFEBRFERE S%HINBEKT
The table doesn’t include glutenin subunits with low frequency.LSD test ( @ =0.05), different letters are significant at 5% probability levels

ARl hFESHERW, RPEEINE LM
AT HEA SR REWER—2, FHik, UEE
1998 ~1999 <F A58 45 5 o4 4l Ut BR B AN Y 26 5 T 4%
SREIRN /N . B EE 1998~1999 4 A [6) W7 2 Xt
AR =R &S I EmME TR 6. MNE 6
A LLEH, BAWEXT Zeleny UTFEE. FERHE]. 8
5€ I (8]« B KPH 7 FOZEfR RO TR N » 7E Glu-A1 fI S,
1>2">N; £ Glu-BI fr /i, W 7+8 5 7+9 [A][15 K
EZRB/: T Glu-DI 1A, 5+10>4+12=2+12; 7F
Glu-A3 LR, Glu-A3d>Glu-A3c>Glu-A3a; 1 Glu-B3
PLr, Glu-B3b>Glu-B3f>Glu-B3d>Glu-B3j. BT A
SE&VET TR, 7 Glu-Al SIS, 1>N>2°; 7
Glu-Bl AL &, 7+9>7+8 : 1 Glu-DI 4I jH ,
4+12=5+10>2+12; 1 Glu-A3 L3, Glu-A3c=Glu-A3d>

Glu-A3a; 7& Glu-B3 15, Glu-B3b=Glu-B3f> Glu-B3d>

Glu-B3j, &5 R [ EAHMHMF.

2.5 HMW-GS F0 LMW-GS B & 34 T 2 FN 10 & Sa R RO ¥ i
SR
B P H iR 3 HMW-GS 1 LMW-GS 484 % it

ME&SEHEREO TR, SGEXRH, TRASH 1.
7+8. 5+10. Glu-A3a~ Glu-B3b, 1. 7+8. 5+10. Glu-A3e-
Glu-B3g, 1. 719, 5+10. Glu-A3d- Glu-B3d, 1. 14+15.

- 5+10. Glu-A3d. Glu-B3g M 1. 17+18. 2+12. Glu-A3d.

Glu-B3f B 5 P B TE BB 1] 38 e Bt 18] #0 8 K BE 7 B
P, REBHEMFFH Karl92. Agseco7853. B3 33, #&

R 91168 MK 5099; WHASENH 1. 17+18. 5+10,

Glu-A3d. Glu-B3h B M) Zeleny UTFEER & . e
ARG, BT, AARMFF A Suneca; T
HEH 1. 7+8. 5+10. Glu-A3d. Glu-B3d I mFiH
JE BB (8] FE3 5E B (8] B e, B HE R R OB AL
16 RK 152 F0)IIEF 12; WHHAEH 1. 14+15. 2+12.
Glu-A3d. Glu-B3d B8 e i TR 8. BoPE A
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B|R, REMSEM AL 225; TEHASH 1. 7+8. ZWmERIEN, GRINTER 7. NER 7 aJLIFEH,
5+10. Glu-A3e. Glu-B3d WmMRRERNEEK. & % 1., 4 1BL/IRS SAZRBITEREEA 5.3 min,
KA S AT RARTRE K, RN PR 43 8901; TP F 1BL/IRS i &, BEZRAEZ. iE 1BL/IRS
HH S K 1. 749, 5+10. Glu-A3d. Glu-B3b F1 N, 7°+8. 7 AT AAAFRH 640 cm’, EFH T 1BL/IRS 5

15:)
&
5
fir

5+10~ Glu-A3a. Glu-B3b B AR K VFTB S H %, Z715 5% B3 /K F.4E 1BL/IRS 54 &K SDS

BB, BB ATH 9507 FixH 25, I iR, IRERE. BRRE . R R & YRy
HAHEGHERSHMPAUFER 81-1. WEH 3475, % F 18. B4 19.1 ml. 11.9 min. 405 BU. 20.5 cm 1 84 4+
B 21, ¥ 16 I E 24, B FMNT IBL/IRS G R, EREIX 1% BEFKF.

53

’

FA

2.6 1BL/MRS SN EEIEF SRS RN EREARKE I —2, &% 1BL/IRS

PLASS T O SiiAE 111998~1999 £ EE R v HEEALAT2EN . GENELARFEERES
AFlAT IBL/IRS St Aw AR e fr it mEME  amee.

F6 PAIEIE SRR EN

Table 6 Comparision of effect produced by individual glutenin subunit on noodle quality in Trial Il

5
b

¥ & A% Zeleny YTPHE FERkp ) FRERTE) B ZEfE i} Yo
Subunit Number Zeleny sed. vol. Development time Stability Max resistance Extensibility Noodle score
(ml) (min) (tin) (BU.) (cm)

2 11 28.1b 3.0a 46b 316b 162ab 75b

1 41 34.5a ila 8.0a 428a 16.7a 8la

N 26 29.7ab 2.6a 39 293b 15.1b 78ab
T+8 26 31.0a 28a 5.8a 399a 16.2a T7a
749 30 32.0a 32a 52a 296b 153a 79a
5+10 i7 374a 3.0b 104a 540a 16.2a 8la
2+12 46 302a 30b 48b 312b 16.1a 78a
4+12 12 302a 22b 4.8b 346b 15.6a 81a
Glu-A3d 31 347a 30a 7.1a 405a 16.5a 80a
Glu-A3c 15 30.1a 28a 52b 315b 15.3a 80a
Gh-A3a 23 28.6a 28a 4’7o 328ab 154a 78a
Ghi-B3d i4 31.8b 2.8a 5.74ab 4]16ab 16.6ab 80a
Gh-B3b 14 372a 32a 8.7a 484a 17.9a 8la
Glu-B3f 12 324b 32a 7.6a 432a 15.3b 81a
Gu-Byj 29 29.5b 30a 4.1b 262b 15.0b 76b

D RB(UF A SR KR T EAEA LSD WH( « =0.05), HRAIFBRRERRIL SHHBEKE, FRAFBRRERE 5% 8 EKF
The table doesn’t include glutenin subunits with low frequency. LSD test ( @ =0.05), different letters are significant at 5% probability levels

#7 1BL/IRS BixEBMNEERREKREN "
Table 7 Effect of 1BL/IRS translocation on pan bread and noodle quality

i K Wl UTRHE FERgI ] FarEriia] B S MEAE  mRiF
Location Classifica-tion Number  Sedimentation volumne Developmenttme  Stability Max resistance  Extensibility =~ Loafvolume Noodle score
(ml) (min) (mn)  (BU) (cm) (cr?)
?g,% n Non-1BL/IRS 57 19.1A 53a 11.9A 405A 205A 640a 84A
e IBL/IRS 23 14.6B 3.8a 51B 270B 17.7B 598b 75B
(Trial I)
%Eg Non-1BL/IRS 49 33.5a 29a 73A 432A 16.7A - 81A
(3 1)
Juxian
(Trial 1) IBL/IRS 29 29.5b 30a 4,1B 262B 15.0B - 76B

DRI 1 0 SDS GIRRE: RR K Zeleny Vi H. ARENERNKEFHRITERE %M 1% BEKTE. - RRARZ6k

Trial ] and [l are SDS sedimentation volume and Zeleny sedimentation volume, respectively. Different small and capital letters are significant at 5% and

1% probability levels, respectively. — Data not available

3 it AteE, ZREAMSESFEEMMEx. R
HMW-GS. LMW-GS FifE%E QAR RgEES, B

MASEARERRSIAZGRERFERTT  cmpmsBp w2 RE B S0, it

X

B, TREAFERIARBMEL, SRR o e o o S0 RGN T B S0 £ B
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f Bl R b B

37 %%

7. REMIRAA ARG RERXRH, HMW-GS H
LMW-GS # g%t /N3 dt B RE EE R E/ER, Bk
HENERENES. Ko FESSEGEARK/D
PN AR E/DNEMRE B EERRE.

R I AR ARG RERH, HMW-GS H
LMW-GS XT#2 5 By [d] . 8K FH J7 R TE A 44 R <5 I BRI
7577 58 5 ) S PR L i B K, TN RRAE . T R A TH]
FEfR MR & VR BN, Bl HMW-GS H
LMW-GS #pixtmgiaE AT EEREEH. LF
¥, BRERKRCHHK —#MMARmE/DEFE DM@ FIL
9507. ik 8901, FEg 17 Mg 34 %, HRAE LK

|/ NEMARERSS, BERGHEmE/ M ENERE
INEBMPEEHIRZ—, FHETIHE HMW-GS

A LMW-GS #pliig S mmEnNREMELE~RE
FEEEX. 5SHAEM ML, HMW-GS f#1 LMW-GS
ST 2% b R VE g /b . EEIRE R, R RS,
TH] 4% 0 UL 52 B FIVE R B A 1 Y R 3 e 12>,

AR EH, LMW-GS ¥ Glu-B3 4 2% H AR
A, MAARAMAETrEFEERLT. RE
FEEMBRRBF, BEEFE HMW-GS K52
B% T LMW-GS X @RI EEM W, ANFT/NE R
FIEmM R . HMW-GS B Glu-D1 o7 5557 TH £ 58 B
AR TTERE K, 5 Gupta 1 MacRitchie %!
RIgie—3, MR &AVEDRIRmEEN, BN R
AT F, ulth 3R B0 HMW-GS X3 RGBT 18]
FeE B8] B KR A EAIRP IR R/D A, 1>N,
7+8>7+9=20, 5+10>4+12>2+12, 5 F G HEHE—
¥, B LMW-GS BI57TR A Glu-A3d>Glu-A3c>Glu-
A3a, Glu-B3d>Glu-B3f>Glu-B3b>Glu-B3j, 5 Gupta 1
MacRitchie' 1 45 R A —F .,

IBL/1RS Z 7 BT E K, e H465,
BOKFH R, HaAERY%E D, H&AVES R, Bk
IBL/IRS By R — A EESHEBEMNEEL. FHit,
FRBMPEM 1BL/IRS B4 A, g
B/ORECEARZ —AUNFE 1BL/IRS B R, HES
A H YR 1BL/IRS B ik

RPN EZATET, MAGEEE LMW-GS
) Glu-D3 i B 4mtf3HINE 3, Bt Glu-D3 7 53R =Xt
AR AR 2= . AR &SRS P
I
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