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( TaCwi-Al, TaGW2-6A%n TaTGW6-4A) FAL EF £ F B R K L8 49 N A S Ab P oy oA, JH 44
FTEEAA  SHARAFLEERASG SN EZETO YR KERALARAE, EREF. VA ARHGTETE
FREBEHAERLEE2F; TaCwi-Alf: 5B TaCwi-Alade TaCwi-Alb B S5 % F, 5 R E 55 A
69.39% %7 30.61% ; TaGW2-6A4% 5 G 42 Hap-6A-A%e Hap-6A-BBE A F 125 F, 5 A 30 % 551 A 46. 94 % F=
53.06%; TaTGW6-4A1% 5 442 TaTGW6-4Aa#s TaTGW6-4Ab B A F 45 T F, 5 F M E 5 5 A 97. 96% F=
2.04% , TaCwi-Al, TaGW2-6A% TaTGW6-4AIE M FRELEEFH LA FHAI AT HETRALABE T/ 1L
P, TaCwi-AIE EWFEEFHVEFTEEYARAER, AIANDERA P, TaCwi-Ala/Hap-6A-A/TaT-
GW-6-4Aa% 1B A AR B> HFRED32.66%. A TFEERD . EXHZTERFETFALLR
B EA, R FEGREARF AR R EA,
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Distribution of Three Grain Weight Genes in Qinghai
Plateau Spring Wheat Cultivars
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Abstract: In order to clarifying the distribution of grain weight genes in Qinghai plateau cultivars. In
this study, KASP marker was used to detect the distribution of allelic variants of the three grain
weight genes( TaCwi-Al, TaTGW6-4A and TaGW2-6A) in 49 wheat cultivars in the Qinghai Plateau
over the years, The thousand-grain weight (TGW) was investigated to analyze the influence of differ-
ent allelic variation combinations on wheat grain weight,and the best genotype combination was ex-
plored. The results showed that there were significant differences of TGW among the 49 wheat culti-
vars in different years. At the TaGWZ2-6A locus, TaCwi-Ala and TaCwi-Alb allelic variations were
detected,and their distribution frequencies were 69. 39% and 30. 61% ,respectively. At the TaTGW2-
6A locus, Hap-6A-A and Hap-6A-B allelic variations were detected,and their distribution frequencies
were 46. 94% and 53. 06% , respectively. At the TaTGW6-4A locus, TaTGW6-4Aa and TaTGW6-
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4Ab allelic variations were detected, and their distribution frequencies were 97. 96% and 2. 04% , re-
spectively. The different allelic variations of TaCwi-Al, TaGW2-6A and TaTGW6-4A loci caused sig-

nificant changes in TGW of wheat. Among them, the allelic variation of TaCwi-Al locus has a more

important influence on TGW. Among the 49 wheat cultivars,the distribution frequency of TaCwi-Ala
/Hap-6A-A/TaTGW6-4Aa genotype was 32. 65% , with the highest average of TGW, which was sig-
nificantly higher than other genotypes. Therefore, the TaCwi-Ala/Hap-6A-A/TaTGW6-4Aa geno-
type is the more preponderant genotype combination.

Key words: Wheat; TGW; Allelic variation; Grain weight gene; KASP

Hh AR by T B g R /N 22 2B BRI B R
L NE R EEgmREee Wik 5Ee
R R RO BTN B AR AR
2 REAE RN R SR R
FERT RS E , 32 B2 27 R o S R ok 80 9 52 e
BRI AT SR R[] /N 22 A2 28 KRR S 1Y o ok
BIA R TR R B 9 45 Tt AL OG T /N 22 R 8 AR R bR i
[ TF & FA AT AN T2 R A, 5 i 2 o
B /N2 R 7 X g o A 12 b XN 22 S B R 7 Y
HENERZ —. ZAFFTXHEF®/A 1957 —
2009 W WA/ SR ) TR E ST 0T K
PR 66 /> fb Al RS2 TR 8 R 45. 91 g,20 4D 90
AEAR/INZZ S AP ) TR B KL R 46. 95 g, 2000 4F
UG BEA T, ST a BRAR A 5, 28 S R 8K
H12.57% ., B, 456 7 Fhric 4 B E #E HOR
FIRE A /INENRE MRG0,

G3FFniC A Bl B HOR BE % B i R AR
PEREBEROR, O Z N H T2 MEwE M TN
P R B B N R B 2250 AR AE T H R K
£, Hanif 1" fE /N2 PSS TaTGW6-
AIFER IR I R i Yifgtnic TaTGW6-A1-CAPS,
TR i H K B A G AR F TaTGW6-Ala
MTaTGW6-Alb, 3t & BMAHEK T TaTGW6-Alb.,
TaTGW6-Ala B A5 585 i hr B A= i, Ma 200
TENE R TR TaCwi-AI W, 37 & ) Bk
Fric CW121 A1 CW122, ] T M TaCwi-Ala
(S5 TR EA T TaCwi-Alb 5% T ki 5 A
X)), Zhang S AE /NG R BE B TaGS-DI 3
TR I REARIC GSTD, FH T 46 0 795 A 45 3z
A5t TaGS-Dla Bl TaGS-DI1b, 3 % 3 M % T
TaGS-D1b/TaCwi-Alb 1 TaGS-D1b/TaCwi-
Ala3t N A, TaGS-Dia/TaCwi-Ala 3t K B £
WO TR E ., Ma DS AR N o T B #
TaGW8-7TAMTaGWS-7B, Heth TaGW8-7A A 4
il & 7 A B (TaGWS8-7A-Hap-1/2/3/4) ,  th

TaGWS8-7A-Hap-25 & T % 8 AH &, H 76 o F /)
22 ity ol e 3 A AR 5 T TaG WS-7BHEA WA
L A8 S (TaGW8-7B-Hap-L/H) , Hoth TaGW§-
7B-Hap-H 5 7 R0 8 /D 3 BE O 56, I 9% 6 T
BT UIREFR L, FH ARG 3 2 A A AE 5

s 4 Mk 45 60 55 IR RF 5 P PCR (Kompetitive
Allele-Specific PCR, KASP) & | FH il JH] %% )t 8
L EFXT T Z BSR4 DNA RS, AT RLTE 46 A5 A
W HERR I W B 1 SNPs #1 InDels, 31 3817 %5 #E /Y
WAL FE o B, RN T FRZ
— O R 2R 3 TR R A ORI U
BE LTI R bn A R G 3 D B AR A B, AR B
7% Al H Ramirez-gonzalez 2N N 4 By /N 2
KASP 519 it 7 s 47 51 Wit % 7 1 & Ji
Hi X 49 AS/NZE S FP CHb oy S R AR T R AR
FH AN 5] i 8 5 5 5 R OR DS AT 32 8 D 11
7 T PR A S5 208 A AT ARG 0, B 3 4 R R
Hhok H DRI S 68 S 43 A, DU O O R 4y ik
WMEZRRREEF LS %,

1 M5 &

1.1 REs

By 49 AS/NE MR R AL = H B,
HE AR BOR B A R AR 5 R )N R
Pl K& V- & (http: //202.127. 42, 145 /bigda-
taNew/home/ManageOrg) . FE4H{E B L3+ 1,
1.2 HEMERTRENE

2013—2015 4F, i A M kL M A 7R 75 5 45 16 74
Sl R A VA N A& B fE B8 (36° 3 52" N,
97°47'45" E, MK 2 999 m) AR ANAE 5 4T,
7K 2 m A7 0. 2 m, BAT#E 50 RiFlF. H
A K A7, I E RS N TR A
= H .

By M4 RLE 100 LA RIS E GTA 2
A A DT 08 20 B A (Marvin-U) JE 47 R0 42800 22
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R F L3 WEH &L AR5 R A 4 X R O
i 0.01 @) AT TR EMAE .

SWEE ., M A E Pleuffer 2w 19 %5k L
(Contador NO2) 47 Fh 711458, 4y B RLHL 1 000

x1 #HXEMER

Table 1 Information of tested cultivars
23 \ 23 \
Cultivar Approved/ Origin Cultivar Approved/ Origin
B introduced year } introduced year
o 45 TP st 236 logs | TEORED
Chinese Spring Landrace Chaichun 236 Qinghai(China)
AR—5 _ W7 ity ol 54 018 1988 i Ch D
Hongnong 1 Landrace Chaichun 018 Qinghai(China)
itk O wmaE N1 5 logs ECHED
Heshangtou Landrace Humai 11 Qinghai(China)
ki _ o weR Bots 13 Loy HRCRED
Jieba Landrace Longchun 13 Gansu(China)
1k L #4415 Loy FHECHED
Baidatou Landrace Qingchun 415 Qinghai(China)
KET o muaE FiIR 175 Loy ARG
Damaizi Landrace Gaoyuan 175 o Gansu(China)
HZ 35 _ HAr Ch D A& 891 1994 T Ch D
Ganmai 35 Gansu(China) Qingchun 891 ) Qinghai(China)
Wik s 5 L RCRED KE 15 Loy TECHED
Caoxun 3 Gansu(China) Dongchun 1 Qinghai(China)
1l 96 5 oy XECHES 45 901 Loy TECHED
Gansu 96 USA(Introduced by Qinghai) Chaichun 901 Qinghai(China)
By ) 1956 [EPN YR AGRTIEi) T AF 570 1996 T CP D
Abo Albania(Introduced by Qinghai) Qingchun 570 Qinghai(China)
W% 5% 1958 W ED AR 254 1996 Hilg P ED
Neixiang 5 Henan(China) Qingchun 254 Qinghai(China)
s losg ERICHIESI B 17 Loy HTATCHED
Ourou o Chile(Introduced by Qinghai) Longchun 17 o Gansu(China)
1k s 2 Lo HHAECHED R 913 lgog THECHED
Ganmai 8 Gansu(China) Gaoyuan 913 : Qinghai(China)
75 J5L 506 1973 I (R ED 363 1999 I Ch D
Gaoyuan 506 \ Qinghai(China) Gaoyuan 363 ‘ Qinghai(China)
T lorg ERECH IS 7907 448 logg  TECHED
Mobo Mexico(Introduced by Qinghai) Gaoyuan 448 : Qinghai(China)
3 it 338 1976 T CPED H 20 2000 T CPE)D
Gaoyuan 338 Qinghai(China) Ganmai 20 Qinghai(China)
HH 25 1978 R ED H#E 135 2000 O ED
Qingchun 25 Qinghai(China) Humai 13 Qinghai(China)
SE T 24 1979 Ol R ED 5 314 9001 HigCOPED
Dingxi 24 o Gansu(China) Gaoyuan 314 Qinghai(China)
FH 45 o TEORED 5 26 5 soos | TEORED
Ningchun 4 ; Ningxia(China) Ningchun 26 : Ningxia(China)
HEha 1981 5 ifF D HA 37 2005 gD
Huzhuhong \ Qinghai(China) Qingchun 37 Qinghai(China)
W 2148 1984 i A (D A 38 2005 i C D
Jin 2148 ? Fujian(China) Qingchun 38 Qinghai(China)
FAR 524 1984 TP ED 15 901 9005 T CPED
Qingnong 524 Qinghai(China) Shanhan 901 Qinghai(China)
Wi 304 1986 FHECPED o JE 437 9009 T E O ED
Hanhai 304 Qinghai(China) Gaoyuan 437 Qinghai(China)
i 602 log7 THECHED Wk B sy TRECHED
Gaoyuan 602 : Qinghai(China) Qingmai 5 : Qinghai(China)
er gy THECRED
Fusheabo : Qinghai(China)
— RN EEARE,

— indicates the information is unknown.
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1.3 DNA REUK KASP #Ri2#&

B0y R IR /INE &) ELRFREARLIG 1) 3 KA
T R CTAB B HURE A DNA , I 28 B B b ik
Joe B KR DNA i, i 32 B Thermo 2 Fl
B Bl B 48 7043 6 Y6 3 (Nano Drop 20000) #E47
DNA ¥ B & .

HF R 3 A kL & 3 F ( TaCwi-Al
TaGW2-6A F1 TaTGW6-4A) 7~ [6] 25 fi 78 F 1y
KASP 519 fdb mt i 38 AR A R A w4 0, 519
3 L 2, FAM-primer 5 K% 4% 1 4~ FAM
% 6 W (5'-GAAGGTGACCAAGTTCAT-
GCT-3") ,HEX-primer 5 K% # 1 4> HEX %¢
O # H (5-GAAGGTCGGAGTCAACGGATT-
3", MM Bio-Rad CFX96 PCR ¥ (Bio-Rad, 3

FD#E T PCR P73, PCR BAKZE N 10 pl, 4
5 4.78 pu. DNA (5~50 ng * pL.-"),5 ul. KASP
5000 V4.0 2 X Master Mix,0. 14 pl. KASP As-
say Mix (L NS IR G W) 0. 08 pL Mg*" .
PCR & i # )5 R B 9% PCR.94 °C #i48 15 min;
94 CAEE 20 5,61~55 CE M 1 min (BAEH
TRE0.6 °C),10 NMEIR ;94 CAEPE 20 5,55 CH
1 min, 30 PNMEH ;4 CEECRE R Axiom
Analysis Suite #A{F #4755,
1.4 HI\EHHIT

K SPSS 23. 0 B4 i A7 B s o3 A, 3% A
[7i) 56 PR 2R /N 22 o ) b T e U R A 7 22 S
TR 250 HF CANOVA) , 1 FIFH LSD k47
ZHE L,

®2 AKHRETAK KASP 3|4
Table 2 KASP primers used in this study

HEH YIRS S (5'-3") UL (573"
Gene Fluorescence Forward primer (5'-3") Reverse primer (5'-3")
TaCwi-Al FAM GATGAAACAAGTTAGTCCGGTAC CTCCAACTGAACTGGTGCAA
HEX GATGAAACAAGTTAGTCCGGTAA
TaTGW6-4A FAM ACGGGCCCGAGAGCGTCGCCTTC TGTAGGGGCCTCGGCCCTGAGCGT
HEX AGTGCACGGGCCCGAGAGCGTCG
TaTAGW2-6A FAM TCCCGCTCCAGCTATCTGGTGAAC TTCCCAGTCTTTGACATGTTCCGCC

HEX TCCCGCTCCAGCTATCTGGTGAAA

2 HEREAMN

2.1 MEBEHAURRBESNER

2013—2015 4F, 49 /N 5 R i TRz 5 F- 2
B39} 52. 21,47, 84 1 38. 12 g, A 4L Bl 43 1
S} 36. 97 ~67. 03,32, 14 ~63. 12 Fl 22. 51 ~
58.80 g, 8 5 R A3 Wil S 13. 55%, 13.06% F
21.02% o 49 AN /INZZ R kL A S 34 48 43 00 R
6.68.6.55 Al 6. 22 mm , 28 fb i Bl 435l y 5. 57~
7.60 mm.5.58~7.64 mm F 5. 77~6.89 mm,
WS RB R 7.38% .7 129 F1 3.73% . 49
AN/INZZE SRR R S B 43 0 R 3.45.3. 36 Al
3.38 mm, B4k Fl 43 5 2. 97~ 3. 77 mm,
2.89~3.66 mm Fl 2. 96~3. 66 mm, 57 R
BIh 5.72%.5.54% Fl 5. 66 % (% 3), HE—%t
AN TF) A R i A 1 EE A G MR AT LA R
VAR B TR S T g | R R b
R T PEEAE 7 Lt L5 | ot e Ry e 22 ]
(R SE R TC i 2 7GR D),

2.2 NEEEAREMNTRNSGREANNE
A

M 5 FTLLE I /N f A, TaCwi-
Al, TaTAGW2-6A Fl TaTGW6-4A K [H i 5 1
IR 2 P AR R, TaCwi-AIfE 5 1, TaC-
wi-Alafl TaCwi-A1b %5778 5 B 43 A1 W28 43 3]
H69.39% Fl 30. 61% ;3 TaTAGW2-6A 1 55 I
Hap-6A-ARl Hap-6A-G %5\ A8 5t (5 43 A7 4 5 43
HA 46. 94 % F1 53.06% 5 TaTGW6-4A L 5 L
TaTGW6-4Aafl TaTGW6-4Ab%E A7 510 7 1
BRI R 97, 96 Yo Al 2. 04 % . 3 A~ FE A Y
2 B AL AR S5 kL B R K 34 0 B 3 R IR {H X
TR EARELW, #5417 TaCwi-Ala. Hap-6A-
AR TaTGW6-4Aa 55 0 28 525 7 5 Bl i) T4
Oy W T W TaCwi-Alb, Hap-6A-G
TaTGW6-1Ab % r 78 5 AR i A, 1] TaC-
wi-Ala, Hap-6A-AM TaTGW6-4Aa Jg 1l 5 554
AR S, HE 2 NN [ Sfe U A o I S A A AR S Y
AR AT L BB TaCwi-Alafl Hap-6A-



< 1204 -« Z Xk YW ¥ W %42 %

AT R A7 A8 S AE 75 W TR A AN HE SR R S AR R T T R (R 6)
£3 FEEHENEREELERER S

Table 3 Phenotypic analysis of grain weight related traits of wheat in different years

A5 Ak 3 RV = AR B2

i{f\r L i iﬂjﬁ \j?jﬁﬁclﬂ JOE sﬁﬁfd dtff*fifft

¢ ypic verage range ariance deviation of variation/ %
2013 T4 # Thousand-grain weight/g 52.21 36.97~67.03 50.03"* 7.07 13.55
¥ Grain length/mm 6.68 5.57~17.60 0. 24 0.49 7.38
Hi 9% Grain width/mm 3.45 2.97~3.77 0. 04 0. 20 5.72
2014 Tk # Thousand-grain weight/g 47. 84 32.14~63.12 39.05%* 6.25 13. 06
$i K Grain length/mm 6.55 5.58~7.64 0.22 0.47 7.12
Hi 58 Grain width/mm 3.36 2.89~3.66 0. 04 0.19 5.54
2015 T4 #F Thousand-grain weight/g 38.12 22.51~58. 80 64.16" 8.01 21.02
#i4 Grain length/mm 6.22 5.77~6.89 0.05 0.23 3.73
$i9% Grain width/mm 3.38 2.96~3.66 0. 04 0.19 5.66
P<C0.01.

R4 FRFFENERMHHUEEXERHRBSN

Table 4 Phenotypic analysis of grain weight related traits of wheat from different origins

P A ECH TR LT AN
Origin Number of cultivars Thousand-grain weight/g Grain width/mm Grain length/mm
= N A A= 1

CRCE RN A ) ) o, a.

Bred cultivars in Qinghai Province 29 18. 222 3.43a 6.53a
513 & Fl Introduced cultivars 14 44, 60b 3.41a 6.43a

5 AP Landrace 6 38.00c 3.11b 6.32a

TRLE KL TE R 3 9 ARG 3 AN 4E G AR [ e IR A A9 F- X0 . 3R 5 RIER 7 IR RSB S AN IR/ R R R AR TR K R B L
FHFE 0. 05 /KF R2E5R W%,

Values of thousand-grain weight, grain width and grain length were the average of cultivars from the same origin in three years. The
same in tables 5 and 7. Different lowercase letters following values within the same column indicate significant difference among cultivars

of different origin at 0. 05 level.

x5 NEERMAREMERI/NEREREX SR M

Table S Effect of alleles of different grain weight genes on grain wheat related traits of wheat

=) yi % e g e o 1
%ee %‘g%gj"‘ Nuz ﬂffraof D?:%r?l?lﬁ\f;n Thoijﬁf grain ) é%ajld‘ n éirr n
cultivars frequency/ % weight/g width/mm length/mm
TaCwi-Al TaCwi-Ala 34 69. 39 47,44 3. 40 6.50
TaCwi-Alb 15 30. 61 42.51 3. 38 6.46
TaGW2-6A Hap-6A-A 23 46. 94 47.92" 3.42 6.47
Hap-6A-G 26 53.06 44,18 3. 40 6.49
TaTGW6-4A TaTGW6-4Aa 48 97.96 45.97" 3.39 6.47
TaTGW6-1Ab 1 2.04 43.92 3.49 6.78

* 7R [F) — FE PR P A 26 68 57 Z [ 7E 0. 05 K E22 5 B35

* indicates significant difference between alleles within same gene at 0. 05 level.

R6 FRFBENEDMABEMTRESHHE

Table 6 Distribution frequency of preponderant allelic variation of wheat from different origins

IR Distributl )
5'505" AR ' S A B Distribution frequency/ %

Origin Number of cultivars TaCwi-Ala Hap-6A-A TaTGW6-4Aa
o A 2 e

CREE DL ;

Bred cultivars in Qinghai Province 29 68. 97 41.38 100. 00
5|5 Ff Introduced cultivars 14 85.71 35.71 92. 86

15 & A Landrace 6 33.33 16. 67 100. 00
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2.3 AESNTFESERIN/NEZR BN
MR 7T AT LLE W RN S AR SR B 5
TS 0 A8 S 2 B R AL, 3 A R 20 0404 ~
36.73% . ZEA 2013 —2015 4F i hr A 56 K %K
P KPS AL S A RS TR B E
O T 55 ORLTE FURL A DG AN . G RAL N
TaCwi-Ala/Hap-6A-A/TaTGW6-4Aa(&A 3 Fp
Do S 550072 SO ) R, TR s T AL G
)RR A STy TaCwi-Ala/Hap-6A-
G/TaTGW6-4Aa F  TaCwi-Alb/Hap-6A-A/
TaTGW6-4AaCEA 2 R 57 55 A0 78 ) 1Y il il

ZETRELEEEZR AR ER THL LM
N TaCwi-Alb/Hap-6A-G/TaTGW6-4Aa ( K &
A LRSS SR, DA, TaCwi-
Alb/Hap-6A-G/TaTGW6-4Aal & 25 8 5 Fh iy
T ki AKX T TaCwi-Alb/Hap-6A-G/TaTGW6-
JADH A RV &, R R AT g & TaCwi-Alb/
Hap-6A-G/TaTGW6-4Ab#H AR Fh BA 1
A B RAR BA ACR At n] RE R A R 2 R,
Bk Fi#k—F R, B2, TaCwi-Ala/Hap-
6A-A/TaTGW6-1Aa %5 i 28 5 21 & 25 8 H& AL

Hir,

®7 TEEMNTRAGINNEREEXERIZ T

Table 7 Effect of allelic variation combination on grain wheat related traits in wheat cultivars

[ . T . o e e 1
ﬁfi%ifﬁﬁon combination Nﬂiﬁf‘éiﬂz[ Djz.tfgﬂtin Th()lj:jﬁfgrain '(/{;Er:id‘n (/{;lr:itn
cultivars frequency/ % weight/g width/mm length/mm
TaCwi-Ala/Hap-6A-A/TaTGW6-4Aa 16 32.65 49. 18a 3.43a 6.52a
TaCwi-Ala/Hap-6A-G/TaTGW6-4Aa 18 36.73 45.90b 3.39%a 6.52a
TaCwi-Alb/Hap-6A-A/TaTGW6-4Aa 7 14. 29 45. 03bc 3.59a 6.78a
TaCwi-Alb/Hap-6A-G/TaTGW6-4Ab 1 2.04 43.92¢ 3. 34a 6.48a
TaCwi-Alb/Hap-6A-G/TaTGW6-4Aa 7 14. 29 39.78d 3.38a 6. 48a

[ 51 B8 S5 AN TR /NS F bk R R R R AR S A 8 BIAE 0. 05 K E R B,

Different lowercase letters following values within the same column indicate significant difference among different allelic variation

combinations at 0. 05 level.

3 It @

KM LISK o ™ Fga ™ — B /N 22 B R 5
FEAbRZ —. W& Fhricki Bt s fh ik
P gl e ok TR IR A AR M) 2
/INZE R AL ARAS B T B A B AE ST S WA BT Y
ohr i 3 PR g e B R L RN TR R Y
AT H AT, BB TaCwi-A1M | TaGS-
DIV TaTGWEN [ TaTGW-7AM | TaGW2-6A™" |
TaCKX6-DI1M  TaSus2-B1MP 45 /N3 ki B H A,
FEIT At AH L 14 ) BB A i » T R S o 1 5 0 K TR
JINZ it T 4 A R R S I PR R LA A A S 2
R A B . XK A S I TaCwi-A13EH
P HEFRIC CWI21 F1 CWI22 X 539 3 85 Ik # X
ANZE SRR (RO HEAT R, & R4S AR 5 TaCwi-
Alafy 3 iR E B 5 T TaCwi-Alb, H. TaCwi-
AlaZE R BB TR 8 B & & T TaCwi-Alb%k
KA, 3k — 2 E 5 TaCwi-Ala NIL R FEALZ R
fa] KoM A& R 52 AT REFR I2 X 136 43 #7 i /)N
ZZ A CRO Y 3 BEAR 20 M RO O B PH AT A

R T A i TR A S 5 6 A8 S A R R i Ao e
18 3 A7 AR 2% B S 1 1 7 R O RS 41 5
SN R S 14 43 AT DR R A RN S A E 5 T
[EE

L B A Al 7 kP R S H 22 i R s o 1 25
AR RN IE A F 3R 17 50 F b i 5l Bh & Fh
KRB A AR TN P H Y 2620 S B
HEHMRE AL FT R/ NENEWN., &
U A K R B A O 3 TR R AN [ S R S AL A
AT T a8, K TaCwi-Ala/Hap-6A-G/tt/
SUs2-2B-H N Fe Al G - HoR A FT-hr 8 485 H At
TRHAEYRERR., KESEVSE 2 MEE
B Tk F R A, X TaCwi-Al, TaGwS-BI
TaGS-DI1 3L A i) 45 0 48 52 1 A 64T T 40 #r
RPN AN A R A TaCwi-Ala/TaGS-Dla/
TaGw8-BlaW/INZ2 it TR0 8 f iy, 2 0 3 Ak
R A, B Rk 5 55507 A2
SR A AT LASR = 5 R TR, FR X Y
RLBORIAT 34053 BE TG BH I 5 )

ABEFER H KASP bR ic K2 3 A 47 8 35 4
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TaCwi-Al, TaGW2-6A R TaTGW6-4ALE 49 A~
T AN SRR A o A AR AR 3
SR TE A B P YA A S AL R
GRM, H P ER 3NN FALERHE
(TaCwi-Ala/Hap-6A-A/TaTGW6-4Aa) ¥ ¥
TR e MR ICAH A TEAEEUR R T A
KIEEN TaCwi-Ala/Hap-6A-A/TaTGW-4Ab .
TaCwi-Ala/Hap-6A-G/TaTGW-4Ab M TaCwi-
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