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Creation of new seedless grape materials via embryo rescue
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Abstract: [Objective] The experiment aimed to explore the optimum sampling time of the young ber-
ries for embryo rescue and to verify the feasibility of identification of seedless traits in hybrid off-
springs using molecular markers in grape. [Methods] Flame Seedless, Zicui Seedless, Crimson Seed-
less, Ruby Seedless were selected as female parents for hybridization, and the sampling time gradients
for young fruits were set for the female parent cultivars. The sampling times for young berries of Flame
Seedless were 36 d, 38 d, and 40 d after the first pollination, the sampling times for young berries of
Crimson Seedless were 44 d, 46 d, 48 d, and 50 d after the first pollination, and the sampling times for
young berries of Ruby Seedless were 53 d, 55 d, and 57 d after the first pollination. The young fruits
were taken to the laboratory for sterilization. After sterilization, the fruits were placed in a super clean
environment. The seeds were taken out from the young fruits and cultured in MM3 medium for 8-12
weeks in the dark. After the dark cultivation, the seeds were placed in an ultraclean workbench. Under a
dissecting microscope, the embryos were removed with a surgical knife and placed in WPM medium.
They were cultured at room temperature with light for 40-60 days. The embryo development rate and

embryo seedling rate of different cultivars were recorded. The seedless trait of the hybrid offsprings was
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identified using the nuclear free molecular marker p3- VVAGLI11, GLSP1-569, SCF27-2000, SCC8-
1018. [Results] The embryo development rates of the three crossing combinations of Ruby Seedless as
the female parent were significantly higher than those of the other combinations. Moreover, the embryo
seedling rates of these three combinations were significantly higher than those of the other combina-
tions. A sampling time gradient was set for crossing combinations of Flame Seedless, Crimson Seed-
less, and Ruby Seedless as female parents. It was found that the two combinations of Flame Seedless x
Jumeigui and Flame Seedless x Shine Muscat had embryo development rates of 10.74% and 8.25%, em-
bryo seedling rates of 4.03% and 3.10%, respectively, when the berries were collected on 38th d after
the first pollination, higher than those collected on 36th d and 40th d. The crossing combination of
Crimson Seedless x Shine Muscat had embryo development rates of 7.69% and seedling rates of 4.07%,
respectively, when the berries were collected on 48th days after the first pollination, higher than those
collected on 44th d, 46th d, and 50th d. The three combinations of Ruby Seedless x Hutai No. 8, Ruby
Seedless x Zuijinxiang, and Ruby Seedless x Jingxiangyu had embryo development rates of 28.25%,
24.78%, and 33.88%, respectively, when the berries were collected on 55th d after the first pollination
and the embryo seedling rates were 17.14%, 18.42%, and 20.09%, respectively, higher than those col-
lected on 53th d and 57th d. The molecular marker p3-VvAGL11, GLSP1-569, SCF27-2000, SCC8-
1018, were successfully used for identification of seedless trait. The seedless rates of hybrid offsprings
of Ruby Seedless x Zuijinxiang, Ruby Seedless x Jingxiangyu and Ruby Seedless x Hutai No. 8 were
63.79%, 59.17% and 62.00%, respectively. The seedless rates of the hybrid offsprings of Crimson Seed-
less x Shine Muscat, Flame Seedless x Jumeigui, Flame Seedless x Shine Muscat, Zicui Seedless x Zui-
jinxiang were 72.73%, 58.33%, 100.00%, and 100.00%, respectively. [Conclusion] Ruby Seedless was
suitable as a maternal material for seedless breeding via embryo rescue in grape for higher seedless rate.
The optimal sampling times for the young fruits of Flame Seedless, Crimson Seedless and Ruby Seed-
less were 38 days, 48 days and 55 days after the first pollination. Preselection of seedless trait of the
grape hybrid offspring could be achieved using the molecular marker p3- VVAGL11, GLSP1- 569,
SCF27-2000, SCC8-1018.
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(Flame Seedless) « 5 i A% (Zicui Seedless) « £ H JE&
TG #% (Centennial Seedless) « 21 E £ Jo A% (Ruby Seed-
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Table 1 Hybrid combination settings

il 24 Fh Species or hybrid

H51 Characteristics

R RRs - .
Number Cross combination B A A A
Female parent Male parent Female parent Male parent

1 KIGTRE < EL B BRE R 282 F T A% A

Flame SeedlessxJumeigui V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, early-maturing Seeded, mid-late-maturing
2 KIGTCAZ <A ECBR DRI Fif RS AL T Tot% %

Flame SeedlessxShine Muscat V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, early-maturing Seeded, early-mid-maturing
3 KISV R 8% DR EF R 255 H otz A% G A

Flame SeedlessxHutai No.8 V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, early-maturing Seeded, mid-late-maturing
4 KN DRI Fif RS AL T FRAGE LR ALY

Zicui SeedlessxZuijinxiang V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, mid-maturing Seeded, mid-maturing
5 AR DR EF R 25 SR Tot% 2 AR

Crimson SeedlessxShine Muscat V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, late-maturing Seeded, early-mid-maturing
6 ARE e Tt B DRI Fif RS AL T ECR ALt % R

Centennial Seedless xJumeigui V. vinifera L. V. vinifera L.x V. labrusca L. Seeded, early-mid-maturing Seeded, mid-late-maturing
7 AENTE R8T DR IEF PR 255 H otz B 3 A% TG A

Ruby SeedlessxHutai No.8 V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, late-maturing Seeded, mid-late-maturing
8 AEATLREEE DR IE Fi PRI T TE M LR ALY

Ruby SeedlessxZuijinxiang V. vinifera L. V. vinifera L.x V. labrusca L. Seedless, late-maturing Seeded, mid-maturing
9 UEAERREER WA R T e AT 7

Ruby SeedlessxJingxiangyu V. vinifera L. V. vinifera L. Seedless, late-maturing Seeded, mid-late-maturing
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A. Emasculation; B. Bagging; C. Inflorescence mucus before pollination; D. Pollination; E. Bagging; F. Hybrid fruit ears; G. Fruit sterilization;

H. In vitro culture of ovules; I. Peel young embryos; J. Embryo germination Culture; K. Embryo rescue seedlings fully covered; L. Embryo rescue

seedlings partially uncovered; M. Embryo rescue seedlings fully uncovered; N. Greenhouse seedling refining; O. Field transplantation.
E1 PEEKURIE

Fig.1 Process of embryo rescue
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CTAB ESE BV &1 4238 25 A S F AR A - DNA,
B T ¥ 4> T bR iC p3- VVAGL11. GLSP1-569.

SCF27-2000.SCC8-1018 #E47 o k% Mok A6 . 514
0 e oy FhRic K B LR 2,

x2 SIMIFIIRS FHIREKE

Table 2 Primer sequences and fragment length

31447 319751 S FHRE K

Primer name Primer sequences Fragment length/bp

p3-VvAGL11 F:5'-CTCCCTTTCCCTCTCCCTCT 198
R:5'-AAACGCGTATCCCAATGAAG

SCF27-2000 F:5'-CAGGTGGGAGTAGTGGAATG 2000
R:3'-CAGGTGGGAGTAAGATTTGT

GSLP1-569 CCAGTTCGCCCGTAAATG 569

SCC8-1018 F:5'-GGTGTCAAGTTGGAAGATGG 1018, DI JE 750

R:3'-TATGCCAAAAACATCCCC

1018, 750 after enzyme digestion

1.3 IEMNZE

R B &%= B A% R ER A< 1005 T
Y= 15 B B PR IR 2R %< 100
1.4 BURSH

TR H 4 K F] Microsoft Excel 2010 #4347
Mo

2 ZERE55¥

2.1 THEERGRKER
AR IR E R HE N, T Rk
4060 1, F M R ER 9404 A, AT IE % &K B IR 2092 1>,

PR R B N 22.25% , BT 1059 #k , T34 i B
F11.26% (K3, H, AF ALK EFEEHER
KB ZAN B 2o g5, 53 0108 30.23% 41 15.46% . 1E
PLKIGTREAE BRI 3AN A, LEEERAE N
A, B R f iy » N 2.78%. 1E LA A o N BE
AHI3NHAET, Ll EAERNLA, B R i,
H15.46%. TELAEIB AT 2 AN H G, Bk
YA TCAZAE R BEAS BT 26 5 i, M 2.78% . 11 LABH Y
BU N XA A A, CLod A A2 N BEAR Bt R
B, N2.60%. TELLF K 8 5 ARXAKI A5
o, DLLL S A o k% R BEAS BT 26 5 e, N 12.48%
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Table 3 Results of seedless grape embryo rescue

. o y KA M FICH
75 A o RAHLEL ) e EREL Development embryos Plantlet formation
Number  Cross combination No. of berries ~ No. of ovules — "
&= Number [Uf Ratio/%  #{& Number LLfI] Ratio/%

1 KIGT R~ B 384 432 38 8.80 12 2.78
Flame SeedlessxJumeigui

2 JIGTAR RSB 248 270 16 5.93 4 1.48
Flame SeedlessxShine Muscat

3 KIGTHEX IR 8 %5 352 414 5 1.21 0 0.00
Flame SeedlessxHutai No. 8

4 EN w3 ey 215 172 16 9.30 2 1.16
Zicui SeedlessxZuijinxiang

5 A LB 564 846 60 7.09 22 2.60
Crimson SeedlessxShine Muscat

6 ARH e %< BB 198 162 9 5.56 0 0.00
Centennial Seedless xJumeigui

7 AEATE KRS 489 1618 411 25.40 202 12.48
Ruby SeedlessxHutai No. 8

8 LR 483 1692 389 22.99 230 13.59
Ruby SeedlessxZuijinxiang

9 AEATREE 1127 3798 1148 30.23 587 15.46
Ruby SeedlessxJingxiangyu

&1l Total 4060 9404 2092 22.25 1059 11.26
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1E AR & B N RXARRAH AT, LA R A TN
BEA T 2 55t 11, 9 13.59%
2.2 HhRBEFRE X EE IR RN

X6 KO TEAZ < B BN KA T A% < B G FCRE
AN F4 AL 2 %) S BURE IS [) 3 1 B TR 4 S5 36
38,40 d =AM (A6 BE , RN 2 & I AE W IR By )
38 d I IR B AR T R f v, IR B R4 N
10.74% 11 8.25% , W 1 11 22 53 1 9 4.03% A1 3.10% o
XoF T A AR B G B 2% 22 20 B 4y SR R I 1) 1

44.46.48.50 d VY2l B EURE I TR) B FE 1% 4H G AEA]
A K J5 48 d I IR K B 28 R 26 e i, 49 N
7.69% 1 4.07% . XL E AT K8 T LLEA
T & AL EATR TR =N RZHES)
SR I [ 2515 B AR J5 5315557 d =AM INF[A]
BEEE, 3 N FASH A AR IR AN 5 55 A IR R &
MR BCH s R B 5 N 28.25% -
24.78%33.88% , I 1 B #5370l 4 17.14% 18.42%
20.09%(F 4.

R4 EVAERT(E) X BRI KA ST

Table 4 Impact of sampling time on embryo rescue

o B2 =i ] R L ORER i)
WA &z*ﬁ B .ﬁﬁ %:ﬁ:jfftg ! AL igﬂl Iji?ezpment embryos f’jlzaftlet formation
Cross combination ];ollmatlon pollination/ No. 0 f No. of
ate d berries o MRrNumber LbfiiRatio/% % Number {3 Ratio/%
KIGT A< B SH17H 36 117 136 12 8.82 4 2.94
Flame SeedlessxJumeigui May 17 38 138 149 16 10.74 6 4.03
40 129 147 10 6.80 2 131
£t Total 384 432 38 8.80 12 2.78
KIETCAZ> FHYG B SH16H 36 79 82 3 3.66 0 0.00
Flame SeedlessxShine Muscat May 16 38 85 97 3 8.25 3 3.10
40 84 91 5 5.49 1 1.10
4t Total 248 270 16 5.93 4 1.49
TeAS A < PHOGER 5H20H 44 135 215 15 6.98 4 1.86
Crimson SeedlessxShine Muscat May 20 46 129 207 15 795 6 2.90
48 146 221 17 7.69 9 4.07
50 154 203 13 6.40 3 1.48
At Total 564 846 60 6.94 22 2.60
ALFAT KT 5H21H 53 143 563 129 2291 49 8.70
Ruby SeedlessxHutai No. 8 May 21 55 188 531 150 2825 91 17.14
57 168 524 132 25.19 62 11.83
4l Total 489 1618 411 25.40 202 12.48
LFA TR S 5H21H 53 149 559 113 20.21 53 9.48
Ruby SeedlessxZuijinxiang May 21 55 172 581 144 24.78 107 18.42
57 162 552 132 2391 70 12.68
A1t Total 483 1692 389 22.99 230 13.59
ALFRATEEER 5H21H 53 367 1173 379 32.31 167 14.24
Ruby SeedlessxJingxiangyu May 21 55 351 1160 393 33.88 233 20.09
57 409 1465 376 25.67 187 12.76
41t Total 1127 3798 1148 30.23 587 15.46

2.3 ZEMEREZMERS FIRICEE

23.1 A RAWA LH ST AT F AT
53 SR FH 6 % TS AR 5T GSLP1-569 KX TEk% 701 h
2 SCF27-2000.SCC8-1018.p3-VVAGL11 Xf 10
EAREATRLI CEI2) . R GSLP1-569 1] LAAs: il
B KA TN BH S BUR P S SE AR TE 569 bp Ab 41
HVRE S 46 (1 2-A) , R GSLP1-569 7] LA 5k
XPRIGETC R BB 1 N3 H A JF AT 8
ZR e .

FIF SCF27-2000 7] LA I 21 K ke o % L e 6
AR AATR AR R85 (& A B &
M J& TC 1% 25 8 35 ASTE 2000 bp AbY 14 H 45 5 11 46 15
(E2-B), Kt SCF27-2000 A LA FH Sk X6 K I TE#% < B
B KOG TCAZ < BH Y B v A6 A < PH E B E 3 AN I
A A JE AT TR R % s R A SCC8-1018 i
DI AT DS B KOG TR VR TCA% ALE A
1A R B ToA% 55 5/ SR ARAE 1000 bp PRI ALY 3 H
Rk, PR S . MEH AR BRI ALE
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750 bp -»
500 bp -+
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A. GSLP1-569 %52 45 B ; B. SCF27-2000 %552 45 5 C. SCCS-1018 %552 45 F 3 D. p3-VVAGLI1 %52 45 B . ¥kid : M. Marker; 1. ‘KIETCH% ;
2. BRI T 3. MEATN 4. AR S, TR 8 556, ;7. WAL ;8. BYCEIE; 9. EEIL; 10. A oA “+7Ron P 48 s S 1k 26 7

P RIRARA G R S RO

A. Identification results of GSLP1-569; B. Identification results of SCF27-2000; C. Identification results of SCC8-1018; D. Identification results of p3-
VVAGLI1. Lane: M. Marker; 1. Flame Seedless; 2. Zicui Seedless; 3. Ruby Seedless; 4. Crimson Seedless; 5. Hutai No. 8; 6. Zuijinxiang; 7. Jing-

“_»

xiangyu; 8. Shine Muscat; 9. Jumeigui; 10. Centennial Seedless. “+” indicates the objective bands were present; “~” indicates the objective bands

were absent.

2 A MEBRS FIRCHRZERNEESER

Fig. 2 Identification results of hybrid parents using four non nuclear molecular markers

750 bp AbF 1 H AR 1R 2% S B S BUBRLE 1000 bp Fff
1T AT 750 bp 4 #AF £ RF 7 M 4% A (B 2-CO . BRI
SCC8-1018 AJ LAXf KA TotZ < E BUHR 58 e o i = I
EF LAEATE R8T AEALE &R
LLEAT T EE SN RAHE ERIAT T
W% M p3-VVAGL11 A UK I 3 K G To A% L 28
s ToAZ LR AT AR A AR e A% 2 5 o
ARTE 198 bp b4 1 HHRE 51 21 (B 2-D) , At p3-
VVAGLI11 0] LIS K I Tot% < BB K I otz < BH G
B85 108 3! i o /2 L e o K (e R S ek S 6 AR = =)
Totzx F1K 8 45 VAL A oM< W 4 AL A ok x
AR TN RAA A G RET R R E

232 AESTARRHRZFAReraen ML
% ¥R £t GSLP1-569, & #% 4 T bx itk SCF27-2000-
SCC8-1018.p3-VVAGLI11 X} K@ To iz < EECIR 1) 12
PR AL G AREAT To Rz M R A, 7R GSLP1-569 £
I HE 8 Bk 24 A J AR AE 569 bp Ab 348 H Ry S R 461
SCF27-2000 I Hi 10 #k 2 Ff 5 18 7E 2000 bp kb4 18
R M 2%, SCC8-1018 A4l H 9 #k 2 M 5 AR 72
1000 bp BT 4b 43 HRE 5 1% 2% 717, p3-VVAGLI T £
I EE 11 Rk 28 Fd S AR AE 198 bp Abd™ 1 4 et 4% A
FH 4 Tl TCAZ 3 FARICE T LY 3G HA Ry 53 P 2% iy 1) %

FIREARA 70k Z AR A A TR T R N 58.33%
(#5);SCF27-2000.p3-VVAGLI11 %} KA TR = B
BUBE I 4 bR 2 28 J5 AREAT TRz YR R ), 3
SCF27-2000 il t 4 k2 Fh J5 A FE 198 bp &b 3 H
KRS p3-VVAGLI A& H 4 Fk 24 R s A RE Ak
£ 2000 bp &b 448 H 7 5 1 457, 2 B e A% 2 Tl
XT % R A8 H A FE AU B #  100.00% ; SCCS-
1018p3-VVAGL11 X 45 ifis To A% > B 4 77 11 2 PR 4+ A8
Ji ARFEAT To Rz R A I, L AR SCC8-1018 il i 2
PRAA 5 ARTE 1000 bp B A4 15 Hy 4R S50 4% 7
4> T HR A0 p3-VVAGLI11 A6 H 2 Bk 2% F 5 AR AE
198 bp Ab47 3 H R 14 2%, DL B 2 B 4 T AR
TSR] DA 58 R e 1 2R T B A PR A 2 7K 1%
FZ M A JE AR TE R N 100.00% 5 p3-VVAGLI1 .
SCF27-2000 X 546 A= x BHOG BB 1K) 22 #R A 22 i ARk
1T TEAZ A IRAG I, Forf p3-VVAGLT A H 18 Bk 2%
b 5 ARAE 198 bp &b 438 H AR 7 14 2% 71, SCF27-2000
K HY 17 R 2% J5 10 AE 2000 bp 404 18 H%F 571 2%
8 2 FhOGAZ > F ARG A T LAY H R e v Ak
WA RA 16 VR, Z A& F R E R
72.73%.

FI I SCC8-1018p3-VVAGLI1 XF 41 5 A7 A% x
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Table 5 Non nuclear traits detection in embryo rescue hybrid offsprings using different molecular markers

o PIESPDN Tar 5 A Iy Thrid H 2% R R ZES
= A MA .
L No. of detected Molecular No. of progeny with Percentage of
Number  Cross combination .
progeny markers specific bands seedless/%
1 KIGTCR < E B 12 GSLP1-569 12 58.33
Flame SeedlessxJumeigui SCF27-2000 3
SCC8-1018 10
p3-VVvAGLI11 9
2 KIATCAZ PG BOR 4 SCF27-2000 4 100.00
Flame SeedlessxShine Muscat p3-VVAGLI1 4
3 M T AL~ A 2 SCC8-1018 2 100.00
Zicui SeedlessxZuijinxiang p3-VVAGLI1 2
4 Se At A< B B 22 SCF27-2000 17 72.73
Crimson SeedlessxShine Muscat p3-VVAGLI1 18
5 ARATH KRS 50 SCC8-1018 34 62.00
Ruby SeedlessxHutai No. 8 p3-VVAGLI1 38
6 AREREP WA LS 58 SCC8-1018 41 63.79
Ruby SeedlessxZuijinxiang p3-VVAGLI1 41
7 AEALHFEEL 120 SCC8-1018 91 59.17
Ruby SeedlessxJingxiangyu p3-VVAGLII 94

FAK 8511 202 ¥R 2% A8 5 AR A BE HL A B 50 MR AT TG
W AERAG I, b SCC8-1018 K il H1 34 #k 44 Fh J5 4K
£ 1000 bp PRI ALY 38 H ToAZ R PR 2, otz o 1
FRid p3-VVAGLI11 £l H 38 Pk 4% i J5 AR 7E 198 bp
AbA1G A TE AR AR e M AT L A 2 B e 4 TRl
HORT DA 1 H AR S R 2T 1 R PRELIR S 31 8K, 1%
M A JE AR B TE % %N 62.00% ; SCCS-1018. p3-
VVAGLI1 % 205 A0 o A% <R 45 45 1 230 PR 2 58 S5 AR
o B AL A L 58 AR R AT ToAZ MR AT, e b SCC8-
1018 K&l Hi 41 PR A< FH f5 ARLE 1000 bp P bY 3
ToRZ RS SR 65, p3-VVAGLI K Y 41 #k 4 F
ARAE 198 bp Ab4 14 H To A% e 7 M 2% i, A 2 B G
%5 F AR ic HB AT DAY 38 H A 5 1 2% IR A P AR
37 Hk, R A A e AR TG %N 63.79% ; SCC8-
1018.p3-VVAGLI11 X 41 % A To#Z > 5 & B (1) 587 i
343 JE A BE ML B 120 BRFEAT TCAZ HOIRAG I, 2
H SCCR-1018 Al H 91 #k 2% Ft J5 AR AE 1000 bp Fff i
Ab A 1 H O AL R M ST, p3-VVAGLIT A H 94
P2 Pl ARTE 198 bp &b4™ 3 H o A% R 7 1 4, 2
Pl o> F-HRic B AT LAY 1Y H A% e S M 2 B A P S
KA TR, Z3 L HE G RITEE 8 59.17%.

RIS

0 3 T A% A R R T T R B A 5

T B TEAE N BEAR AT T A% & Pt 3 LASRAG R 71
JRIBREY, 845 DLTCAZ 6 A AE A REA AT 24 28 B Pk
T AT RER B OB S T AR A B AR,
DA TG % 8 % 9 BF A 3d i IR 0 R R s D 3R 15 T
1059 RAFhHE kK -

Notsuka &5 i 356\ N , 78 52 1 JE 5 RO
o BREAR B RRAC B 7 £ O E B EF 5 Ji SPE
F ORI, LA % A AR B, B 2 Sk
23.00% , B & i T 4F D BEAS (1) 8 21 T6 4% 55 HoAth
Filt s Ulag 2571 Liu 2580 i 1% B 2 Fh BEASK B, R I
SUAG AR TE A AE AR ROREAS s B I S50 R B
YL F A TAZIE G AR B, IR RO v S 5, 1T oA
AEAEBEACET , A5 ROR e 26 B 5 0l mp o] SE 0 9T SR
B, KA TCAZ AN 0 O (P R 35 RO i e 9 v 5 &
GAEREAR . EHELEART A KIN, MK F K
8 5 I, BEACH LT 5 4 Jo A% I i e 2 B s T KA
Tk » BRI NG E i, BEA AL 5 TR
R TR A%, 4 = A A AR L K G
TC R R 4 Ay B0 I S AR AR RO A P B AR, X 5 T
N Fe 48 J— 80 DL s A AR S REAC , 3 284X
N 2.60% , X 5 R AR EC1F H e — 8L HE S
Ulas 55" RIHIF 78 85 10 A0 I 5 LA KB TERZAE BEARRT , i
2R 5t = NN 2.78% , 1% 55 1| ] A SR AR F R I K
YA TONZIE A AR BEA S5 V8 HH x5 LAAR HHJB TE A% v B
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AR VA SRAT AP, 10 2 OS5 7E R FH A H
JE TCAZ N BEAS , BT RN 14.40% , FEAK BN AR
HH J& ToA% 2 IR 30 R A b LU E & I BEARM B DA
L TCAZ N BEARET , B R AN 1.16% , B 2R HLER
Ko [RIE, 75 TOA% 0 2 W30 R B Pl , 835 U B
I FUAR AL KB TN AR T JE To A% AR M To A% 7
BIAE N BEAS , V5 ROk i 2 AL 2R 0% BT

ERURE B[] %o J0 A% i 4 IR 0 ROS3R tBA TRK 1 52
Mo Fi NI R I W), T AR SR ST P e 4k 4
RE % WA RO D 28 5 SR I ) &2 TR AH G, T A2
F—RFER 2 5 , I a6 S RIRCE 35 Rk 2
R R %, 5 SRR (] 282 S, Rk, £E
EHF MR E B E ARSI XL HRAE , A5 R0 5%
IhR . X A] ] 2 AR B m i i 70 AN
KIGTCAZAE BEACET , f A RAE B 7] 9 1 2 80 Ja
42 d; Giancaspro ZE R Li ZEC R 7 R BLCALL 4 G
TR BEARES , AR AE RS (8] N A6 )G 55 do ARG T
FEEREZH, LIIETA AR A H A (B —
KD i 38 d KA (1 WA R 3k 2% fe v, 31X 5 0 v mf
SECIRT LI S P I 9 4 AR AE 22 s LS AR A o B)
AIRASH A AR B IRIRD G 48 d RAFFE 1 A5 R
B VAL E A TN BRI S A T B IR
5 55 d RFF B AR RO B i, 1X 5 650\ A 9
g — o,

IS AL 5> FARC i B B Bl BT LA R )
WIJIRIN Ty, 450 PRI 5 B R kR,
H#r, % ML 5+ b5 id H p3-VVAGLI11, 5U-
VViAGL11.SCF27-2000.GSLP1-569.SCC8-1018 LA
K VMCF7F2-198 145 . [t & & 2509 5t % B, p3-
VVAGL11 1 5U-VVviAGL11 A I 76 K% PR i A 1 %
B, Akkurt ZEPE FU R B, JTE 0 T B8 ID SCF27-
2000 SCC8-1018 7AWl LA PE AN oAz 4 %) i B AE N
5 A1) 2% 28 I AR IS HE B R B, A% TR A
GSLP1-569 5 3& Al 5 oA 1 55 25 0% R L b
(1 2 22 JE AR 2R 95 95 55 PR F JC % #8 £ GSLP1-
569 X KAETRE < FEAR AL Z M I ARt AT %, JRARTE
W9 57.14% , W K I To iz < AL UKL 4 0 J5 AR AT
Y58, Ja R T K 60.00% ; K T8 3 L5 0IR) F % 4
TFFRic SCF27-2000 X 5 Ffi A% Jo A% > e AR 21 (1) 2 Fl 5
RIAT Y52, JFARTEAZZ N 76.92% , X1 A Tok% <
HEARMEREITEE, FREZEN18.75%,
X SE TN o A% < AR IR 2 Fh G AR AT %508, Je R To %

HEN50%. E#FH TS T hrid p3-VVAGLI1 .
GLSP1-569.SCF27-2000. SCC8-1018 43 HiI X} K 4 T
Wx BLECER « KAETC A% < B G BB 5 e e 1% < i 4
EIONCY (2SR E DL L EARE SV Al 0y - S Bl N = AR S
A& AEA L EERET N REHE
(1) 5 AR AT ToAZ S 58, Tok% 353 1 58.33%
100%-100%+72.73%+62.00%+63.79%+59.17%.

4 # B

2% L RTI , LG AR &) N BEA AT IR A5 HCE A
CIPRTE =W A A R=F i & AR EP w3l 4
B ERAR ) RE AP R 5 B 0 AR A BEA (1 i PR
TP AE B R I 8], R = B R RCR B
% 7 T k5 iC p3- VVAGLI1. GLSPI1- 569. SCF27-
2000.SCC8-1018 AT TA% 25 7€ , I LAXT 4 Fh 5 AR
ToAZ MR EAT T TR, $2 w5 T A% 0 % IR 5 R
IR
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