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Validation of the universality of molecular markers for seedlessness in

grape under different genetic backgrounds
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Abstract: [Objective] A universality assessment was conducted on six seedlessness-related molecular
markers in grape that have been previously reported both domestically and internationally. This evalua-
tion was performed using a diverse set of 420 grape germplasm accessions to comprehensively verify
the effectiveness and reliability of these markers across different genetic backgrounds. The results aim
to provide robust technical support for the application of molecular markers in marker-assisted selection
(MAS) for the breeding of seedless grape cultivars. [Methods] A total of 420 grapevine accessions
were used in the study, comprising a natural population of 68 seedless and 89 seeded accessions, along
with two F, hybrid populations. The first population, derived from the cross of Shine Muscat x Hong-
yan Seedless, included 134 individuals (35 seedless and 99 seeded), while the second population, from
Red Globe x Zhengyan Seedless, included 129 individuals (56 seedless and 73 seeded). Six molecular
markers—pl_ VVAGLI11, p2 VVAGLI11, p3 VvAGLI11, 5U VviAGL11, VvSD10, and KASP_VviA-
GL11—were selected for analysis based on previous studies both domestically and internationally. Poly-
merase chain reaction (PCR) was used to amplify target fragments. Capillary electrophoresis was ap-

plied to determine the allele sizes of SSR markers, while the genotypes of KASP markers were identi-

ks B EA:2025-09-18 FEZ HER:2025-11-21
EEHH : HKE SRR (2021 YFD1200202) ; E 58 F AR} 55 410 H (31872057) ; [H X # st K T T (2019YFD1001405) ; 1 [ 4=l
R BERHRIH T2 L 22 2T H (CAAS-ASTIP-2016-ZFRI-02) ; SLACKY 7 b4 AR R R 1 £ W 4 (CARS-29-yz-1) s KT 4 ERFHE L
TiiHH%1(202402AE090004)
EE®IN R %, 5 LW T AR, BT [ O RS %5 . E-mail : yusx0009@163.com
*1@{54E#& Author for correspondence. E-mail : zhangying05@caas.cn



%5 RAEE S B E MR T AR LA R AL 5N Al SRR 1075

fied using KASP genotyping technology. Chi-square (*) independence tests (P<<0.05) were performed
using R software to assess the association between seedless phenotype and molecular marker alleles and
genotypes. The false positive rate, false negative rate, seedlessness identification accuracy, and seedless-
ness detection rate were calculated for each marker to evaluate their performance and general applicabil-
ity. [Results] In both F, hybrid populations, allelic and genotypic analyses of SSR markers showed the
following results. pl VvAGL11: The 250 bp allele showed a highly significant association with seed-
lessness, while the 257 bp allele was significantly associated with the seeded phenotype. Similarly, the
genotype 250/250 was highly associated with the seedlessness phenotype, whereas the genotype 257/
257 was significantly associated with the seeded phenotype. The 250 bp allele showed seedlessness
identification accuracies of 70.90% and 87.60% , with corresponding detection rates of 46.97% and
80.30% in the two hybrid populations, respectively. p2 VVAGLI11: The 171 bp allele was moderately
significantly associated with seedlessness. The genotypes 158/171 and 171/171 were highly significant-
ly associated with the seedlessness phenotype, while the genotype 158/158 was highly significantly as-
sociated with the seeded phenotype. The 171 bp allele showed seedlessness identification accuracies of
63.43% and 64.34% and detection rates of 41.67% and 54.90%. p3_VvAGLI11: The 195 bp allele was
highly significantly associated with seedlessness. The genotype 185/195 was highly significantly associ-
ated with seedlessness, while the genotype 185/185 was highly significantly associated with the seeded
phenotype. The 195 bp allele showed seedlessness identification accuracies of 74.63% and 89.92% and
detection rates of 50.82% and 85.25%. 5U_VviAGL11: The 316 bp allele was highly significantly asso-
ciated with the seedlessness phenotype, while the 308 bp and 318 bp alleles were highly significantly as-
sociated with the seeded phenotype. the genotypes 304/316 and 308/316 were highly associated with
the seedlessness phenotype, while the genotypes 304/308, 304/318, and 308/318 were strongly associat-
ed with the seeded phenotype. The 316 bp allele showed seedlessness identification accuracies of
73.13% and 89.15% and detection rates of 49.21% and 85.00%. VvSD10: The 105 bp allele was signifi-
cantly associated with the seedlessness phenotype, while the 113 bp allele was highly associated with
the seeded phenotype. Genotype 105/107 was highly associated with the seedlessness phenotype, while
genotypes 107/107 and 107/113 were strongly associated with the seeded phenotype. The 105 bp allele
showed seedlessness identification accuracies of 76.12% and 91.47%, with corresponding detection
rates of 52.54% and 88.14%, respectively. Among germplasm carrying the corresponding alleles, the
proportion of seedless individuals was 63.6% for pl _VvAGLI11, 48.9% for p2_ VvVAGL11, 68.0% for
p3_VVAGLI11, 66.7% for 5SU_VviAGLI11, and 70.3% for VvSD10. Among germplasm carrying the cor-
responding genotypes, the proportions were 69.8%, 63.2%, 80.1%, 72.6%, and 84.0%, respectively. The
KASP_ VviAGL11 marker allele A was significantly associated with seedlessness. The genotypes A:A
and A:C corresponded to the seedlessness phenotype, whereas genotype C:C corresponded to the seed-
ed phenotype. Both false positive and false negative rates were observed in the two hybrid populations.
The A allele showed seedlessness identification accuracies of 75.37% and 89.92%, detection rates of
51.67% and 85.25%, respectively. In the natural population, the A allele of KASP VviAGLI11 was
100% associated with the seedless phenotype in diploid germplasm. [Conclusion] Six seedlessness-re-
lated molecular markers were validated in the two F, hybrid populations of Shine Muscat x Hongyan
Seedless and Red GlobexZhengyan Seedless. Among them, VvSD10 and KASP VviAGL11 exhibited
the highest seedlessness identification accuracies and detection rates, along with the lowest false posi-
tive and false negative rates, thus showing the best overall performance. The SU_VviAGL11 marker al-

so demonstrated high accuracy and detection rates, low error rates, and provided rich genetic informa-
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tion. In contrast, p2 VVAGLI11 had the lowest accuracy and detection rate. These results indicate that

certain molecular markers, particularly VvSD10 and KASP_VviAGL11, have strong potential for use in

marker-assisted selection in seedless grape breeding.

Key words: Grape; Seedlessness; Molecular marker; Accuracy; Generality
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K1 CTAB A8 4 %5 X 40 DNA R $2 B0 7 & (b
B SRR A R A F]D SR B 2 A
DNA. FH 1% 35 if B% %€ /12 H ¥k A1 NanoDrop1000
(Thermo Scientific) £ I DNA 4f & Fl1IK &, 4R J5 %
DNA ¥ J& 7 B 21 TAE Wi &K E (2150 ng-ul ),
RAFT-20 °C, H T /G 2 PCR Y15 .

1.4 SSR %> FHriC PCR 14 &4 R A&

HF 54N SSR 4:FAnit (R DX} 263 /iR 36 44 k)
AT HER RO UE . & FAM(5'-fluorescein-CE phos-
phoramidite) ! HEX (5'- hexachloro fluorescein- CE
phosphoramidite)2 #5648 (1) SSR 5147 i b 50 %
BHAEMRHE A A IR A 7 A . SSR 48T Frid 1)
PCR X MK 2 N 25 pl:2x Tag Master Mix 12.5 pL,
1E A 519045 0.5 pL(10 pmol - L), 1 pL DNA B
(50 ng-uL"),ddHO#h & 25 L. IV FEFF : 94 °CTHAE
P£3 min; 94 °CAE 1 10 s, 1& H Tm fEIB K 10 5,72 °CHE
10 s, 3L 35 NEH 72 °)CIEAH 5 min, §7 1 = Y)£E
4 °CLRAF . FARIR JGR BEARYE 51 Wt dh A7 ik .

PCR 47 34 7= 38 1ok 3¢ i 5 P F ik i e A A 3k

F 1 SSR P FHRICA RS IMBIREER

Table 1 SSR molecular marker correspond to primer name and its information

ElEZER SIIFFFI(5-31 BRI /PN EE DU
Primer name Primer sequence (5'-3") Annealing temperature/°C  Fragment size/bp ~ Reference
pl_VVAGLIl  F: GACACGCGAATTTAATAATCCA 50 245 [5]
R: TTTATGAAACCCGTATTGGTG
p2_VvAGLIl  F: TGTACACCAATACGGGTTTCAT 53 171 [5]
R: GTTTGCTGGATTTCCGATGT
p3_VVAGLIl  F: CTCCCTTTCCCTCTCCCTCT 55 194 [5]
R: AAACGCGTATCCCAATGAAG
SU_VviAGL11 F: CGCCCATTCTCTCTCGCTAT 55 319 [8]
R: GTGCAAAAACGCGTATCCCA
VvSD10 F: AGAGCTCATTTGGATTAAGAGCGAGTAATTATATTGT 56 111 [9]

R: GGAAAAATCCATCGCTAACAAAGTATTAATTCTCTTCA

&, BB 22 AR IR S 5 SR 6 B 408 HL ik A (ABI
3730 xL 3845 2 M 0O BEAT S0 IE s 76 B 41 H vk E s
3, 24— ht(peak height) i A T 400 RFU
(relative fluorescence units) 8% A 3= 0% ht {E ) 20%
I, DA H A R0
1.5 KASP % FHri2 PCR &4 & E F BIEE
KASP brid 51 )64 IE 17 51 9) Fa £ Fb, Fa 51 9)
F 5'-9% 6 2 -CE Bk e (FAMD Je kb S 5 A
SR FE R s Fb 51 0 F 5'-75 S %6 )t 3 -CE YL it
& (HEXO YL RHRE S 1R C S0 2 R . 5 1IE 514

FaFb Fl 5 [ 38 A 5 0 R 4% 12103 1 L5 VR 45 1) 4%
KASP 5| VIR G . RNAR REFE 2 pL R DNA,
0.5 uL KASP 5| #1595 uL KASP 2xPCR Mix,
2.5 uL ddH,0, S AF1 A 10 uL. 7£ Light Cycler 480
(LC480) L[ PCR Jx M FE 7 : 95 °CTIAZE 10 min;
95 °CAZ P 15 s, 61~55 °CIE K ZEfH 60 s, 10 15 FF
(BHEFR A 0.6 °C) ;95 °CAE 1 15 s, 55 °Cil K ZEAH
60 s,32 MG ;37 CCHRIGTEE 1 mine RMNEEH ),
R R U B I AS [F] 58 615 -5 SR W e A 1) i [R] 73 28
R (R 2).
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Table 2 KASP molecular marker correspond to primer name and its information
EIEZER 1 A1 (537 S B K] 225 3CHR
Primer name Primer sequence (5'-3") Allele Reference
KASP_VviAGLI11 Fa: GAAGGTGACCAAGTTCATGCTATCATATTGGGCTGAAAGAAATTGA A [11]
Fb: GAAGGTCGGAGTCAACGGATTTCATATTGGGCTGAAAGAAATTGC C

R: TATCAACACATGAGTTCAATGCCATCCAG

T BN RIZA R AR FAM FRic, )UFRIZE 712 HEX FRic.

Note: Sequences with a single underline are labeled with FAM; sequences with a double underline are labeled with HEX.

N T BAE KASP VVIAGLI1 bric i 3E K AL, 3%
H & M PCR £ R 4~ 14 £ T Chr18: 26889269~
26889678 [X 45k Jr Bt K & 4 410 bp [ DNA J7 41, 28
J& AT S E , LA Chr18:26889437 i B [ £f
AFEH T 5 KASP VViAGL11 Aric 6 21 () 3 ] 7
—%. VViAGL11 410 [ iE 7] 51 9 )3 51 N 5'-GGC-
TACTTGGTGATTTATGTGCTCT-3', 2 [ 51 ¥ ¥ 1
N 5-GAAGGCACAACAGTTGATACCGATC-3'1"",
PCR % B f& % 4 25 pL: 2 xPhanta Max Master Mix
12.5 uL, 1IE & A 51904 1 uL (10 pmol - L™, 2 pL
DNA #4 (50 ng- uL™") , ddH,O #ME 25 pL. J v fi
¥ : 95 °CTHiAZ 1 3 min; 94 °CAEYE 15 s, 3 B Tm {H
B K 155,72 °CHEAH 30 s, 3L 35 AN ; 72 °C HE fif
5 min, ¥ YILE 4 °CIRAE . FARIR KR AR 51
Wt AT I . SIAE A e B AR TR A
WIEARA PR 7 56
1.6 HEAIE

R4 Vihinen"” . Baldi Z52A0 D) [V 4R £ 25+ 4 6
T8 b - B FH M (false positive, FP) « i B P (false
negative, FN) . H [ 14 (true positive, TP) . & B %
(true negative, TN) . £ fifi Z (accuracy) 1 o A% £ M
X (detection rate of seedlessness, NDR) . 15 BH 4 %%
INFEARYE N TR SEAL B (B AR I AZ R AL s ]
PERIRAIE W AL S B, R ILEAZ R .
T %/%=(TP+TN)/(TP+FP+TN+FN) , J& % #& Il

K /%=TP/(TP+FP) . NIFERM 57 Thric Bl 2
8] B S , A1 R A% 43 F b B S o FE [ R
R HEAT 7 GO ST PR 36 (P<<0.05) .

2 AR5

2.1 SSR 7> FHRIC A ALE E M & B E B i

f# FH 54> SSR 4 F-hric Xt 2 AN J S BEAR 1) F AR
BT %58 . 45 R (R 3D ER, S Fhic ki
B 257 JE KK/ N 101~318 bp s R L& U 2547
FERWIER 438 5 Fan, HIo RS540 3 5 35 A T6 % AL
A AL . 4> T FRid pl_VVAGLI1.p2 VVAGLII.
p3_VVAGLI11.5U VviAGL11.VvSDI10 7 # 7 /] I
S5 7 DR AR Bl BT R, T A Bl BT o BG4 ) A
63.6%-48.9%+68.0%+66.7%170.3%.

57N SSR 43 Fhric 1, 5U_ VviAGL11 6 2 i)
RN E R Z 8 id R IR AT 1 5 R R an gk
6K 7 Fr7x o 4% T #rid pl_VVAGLI11. p2 VvA-
GL11.p3 VVAGLI1.5U VviAGL11.VvSDI10 7£ #
5 A A RS () o 5, e A% BB BT o BB 2 S
69.8%-63.2%+80.1%-72.6%%1 84.0%.
2.2 KASP 73 FARICHI S & 46 M K B B BY 3 A

i KASP AR ic X H SR BEAAR 2 A I8 S BEAR 1)
FACARRHEAT R, KASP_ VVIAGL11 K £ 1) A:A
M ACHEERE, CCCHEZERM.
KASP_VViAGL11 #31c 75 B H B R X 20 #E To % 458

R3 SNMOFRRICE 4 MREARPRERFERER

Table 3 Genotypes of five molecular markers in four parental lines

VAR I FHOGHOR L TC A EARILEER HHETC%
Molecular marker Shine Muscat Hongyan Seedless Red Globe Zhengyan Seedless
pl VVAGLI1 250/257 250/257 250/257 250/257

p2 VVAGLI1 158/171 158/171 158/171 158/171
p3_VvAGLI1 185/187 185/195 185/185 185/195
5U_VviAGLI11 298/304 308/316 304/308 316/318

VvSD10 101/107 105/107 107/107 105/113
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4 SSRIRCTEPANEIR X A TR ERIFMERE S S TEMEEXM
Table 4 Allele distribution of SSR markers in the Shine Muscat x Hongyan Seedless hybrid progeny and their association

with seedless germplasm

SSR FRit 2 o7 B i 7 Phenotype AHIAE Correlation

SSR marker Allele/bp Frequency — + 7 P
pl_VvAGLI1 250 0.49 31 35 31.366 2.137E-08**
p2_VVvAGLI11 171 0.63 35 49 2.405 0.121
p3_VVAGLI11 195 0.46 31 30 16.746 4.300E-05%*
5U_VViAGLI11 316 0.47 31 32 23.261 1.000E-06**
VvSD10 105 0.44 31 28 18.164 2.000E-05%**

VE: — RN s + RN+ RR R A (P<0.01) . R

Note: — means seedless; + means seeded; ** means extremely significant correlation (P<<0.01). The same below.

RS SSRIRCHELMIRXMBHBIRRZEROFMER S S TEMEEXME
Table S Allele distribution of SSR markers in the Red Globe x Zhengyan Seedless hybrid progeny and their association with

seedless germplasm

SSR#FiE oy S A PR A Phenotype FHIEME Correlation

SSR marker Allele/bp Frequency — + 7 P
pl_VVvAGL11 250 0.51 53 13 73.473 1.020E-17**
p2_VVvAGLI11 171 0.79 56 46 16.964 3.800E-05**
p3_VVvAGLI11 195 0.47 52 9 29.547 5.457E-08**
SU_VviAGLI11 316 0.47 51 9 56.198 6.552E-14%*
VvSD10 105 0.46 52 7 57.673 3.096E-14%*

6 SSRARCTEPAABIR X L TARARZERMEER S H S TR EEX M
Table 6 Genotype distribution of SSR markers in the Shine Muscat x Hongyan Seedless hybrid progeny and their

association with seedless germplasm

SSRAFIT Fep A i 7Y Phenotype AHIEHE Correlation

SSR marker Genotype Frequency — + 7 P
pl_VvAGLI11 250/250 0.42 30 26 37.571 8.814E-10**
p2_VvAGLI11 158/171 0.47 35 28 53.389 2.736E-13**
p3_VVAGLI1I 185/195 0.20 19 8 34311 4.697E-09**
5U_VviAGL11 304/316 0.25 19 14 22.450 2.000E-06**
VvSD10 105/107 0.19 18 7 33.526 7.032E-09**

7 SSRIRMCHELMIK X BEIAAAR ERIEEE S S5 REM AL
Table 7 Genotype distribution of SSR markers in the Red Globe x Zhengyan Seedless hybrid progeny and their association

with seedless germplasm

SSR A7id R b 7 Phenotype FHIEME Correlation

SSR marker Genotype Frequency — + 7 P
pl_VvAGLI1 250/250 0.47 51 9 78.981 6.272E-19%*
p2_VvAGLI1 171/171 0.40 37 14 29.151 6.694E-08**
p3_VvAGLI1 185/195 0.47 52 9 29.300 6.199E-08**
5U_VviAGLI11 308/316 0.31 34 6 40.821 1.668E-10%**
VvSDI10 105/107 0.43 50 6 84.776 3.342E-20%*

BEAR ) 35 4 ToAZ A i (1] 2-A) F1 99 143 7 #% i AP (B 2-CO FN 73 43 B #% A0 5 (B 2-D) 43 7l 3
(] 2-B)F 43 5438 1 31 > A:C L F AR 70 4 C:C W 52N ACC IR AR 64 A C:C LRI, 7R 157
FEIR Y FELT RO ER X A3 ToAZ A BER TR ) 56 40T A A U &1 F 5 2B R 1) B AR EE AR, 68 403 TCAZ Fil
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Fig.2 KASP_VviAGL11 marker genotyping of seeded and seedless traits in 420 grape germplasm resources with diverse

genetic backgrounds
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Table 8 Validation results of molecular markers in the Shine Muscat x Hongyan Seedless hybrid population

I TRt A R B PR RIES HIHTES
Molecular marker Allele/bp FPR/% FNR/% NDR/% Accuracy/%
VvSD10 105 20.90 2.99 52.54 76.12
KASP_VViAGLI11 A 21.64 2.99 51.67 75.37
p3_VVvAGLI11 195 22.39 2.99 50.82 74.63
5U_VviAGLI11 316 23.88 2.99 49.21 73.13
pl-VvAGLI11 250 26.12 2.99 46.97 70.90
p2-VvAGLI11 171 36.57 0.00 41.67 63.43

TE A N AR . T

Note: A indicates a single nucleotide mutation site. The same below.
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Table 9 Validation results of molecular markers in the Red Globe x Zhengyan Seedless hybrid population

5 FhRIL IR BRI B P e e
Molecular marker Allele/bp FPR/% FNR/% NDR/% Accuracy/%
VvSD10 105 5.43 3.10 88.14 91.47
KASP_VvViAGLI11 A 6.98 3.10 85.25 89.92
p3_VvAGLI11 195 6.98 3.10 85.25 89.92
5U_VviAGLI11 316 6.98 3.88 85.00 89.15
pl_VvAGLI11 250 10.08 2.33 80.30 87.60
p2_VvAGLI11 171 35.66 0.00 54.90 64.34

To A % I 5, KASP_VViAGL11.p3_VvAGLI1
HISU_VVIAGL11 ¥4 55 & R o i %5 58 HE 22 A1
A AR 2, 5] Bf A, 75 A A1 PR AP BH 1k 23 AR B 1 6
p2_VVAGLI1 1) TG 1% % 5E #E iy 58 F0 0 A% R il =8 i
fik.

3 %

SSR Frich & — Pl Bk T4 7 1t 51 4 PCR 47 3 11
s FhRid, SR TR ER SocdHs, BAREES
PE 2 850 J R RN S 5 1 83 A% S A 35, DRI T R i8R 1T
RAD T EFRRRN T Z R, 2R
%t pl VVAGLI11.p2 VVAGLI11 flp3 VVAGLI11%%3
ABRC T KRB, p3 VVAGL11 Bl fE. Ben-
nici %&PTE 16 A A H G 3R 97 A F bk Ik
B, p3_VVAGLI11 K 21 (1) 194 bp & A7 HE K 5 ot
PER OC B PR L ai o 9K R SFUUAE AR BE AR X
pl _VVAGLI1.p2 VvAGLI11 fil p3 VVAGLI1 % &
J& KRB, pl VVAGLI1 3R B H 5 i 1 o o 14 5
p3_VVAGLI11 IR H B & ezl 2. fEAHT
541, pl VVAGLI11.p2 VVAGLI11 #1p3 VvAGLI1
FERH GO X 2L ToA% A S BEAR T R 0% 45 5 E
R HEEF]T 70.9%-63.43%K174.63% ; 7E LT ER X
¥ T A% A 2 BE A R I S e HER R A B T
87.60% « 64.34% A1 89.92% . #HEL Z N, p3 VvA-
GL11 1 5 = ) JC A% % 52 HERf R A EAZ A I 2R, 5 61
AW R IEAR —3 . pl VVAGLI1 Ml p2_ VvA-
GL11 FRic7E o A% PR %5 58 Hh (0 v 1 2R S5 A HL AR TR
B 53 85 LU AN 15 o 8 R T53 4% 43 B FIARE 5 4 D SR
IR AT RELE T 1X AN bR A T a8 30 1 X 88k, 1% X 3807
FIAR SRR E Y, TR 5] )45 6 303, 7E PCR
Ik A R P A R ) A A R DT G s 412k 5 2T
S ARG R A SR 2 . R, XM RN E H T A
WA TR IR %58 o« FEREAT M S B3 Vi

T b AR AT R 1 220 ey 3 P B B2 HH B
2P0, DR TE 25 58 SSR AR ICH 1Y v BeA FER , LA
FRAERE it e AT RO0T S DA AGBRE6 2 22 - DR 45 R 1)
AIEEME . PR S AEOTE B AR B AR 21 3k X BB TE
M FARA A BEARISAE T 43 F brid SU_VViAGLI11
A RN s 25 45 R TIR , ToRLHERA 2 S TR I AR AL
i HAR BAR M E P R B . BB AEAR
BIF 78 H 6 2 AN 258 BE AR AR SRR 25 R B, o Tohw
105U VVIAGL11 #5545 5 i 1 To % % 5 e 5 R0 TG
AT, SE0 N e REAR . B4
SOV 2T R X AR H oA FOAR L S BRI TT R 11
7y Fhrid VvSD10 £ T Jo A% & 8 R WvidGL1T
B, AL 111 bp 5 MR E VIA G . 5K IR
SR 208 N H AR BE AR R 6 VvSDI0 (I8 72 45 3 i
TN %5 E B 1) 105 bp S A7 3 R 5 AL HEARAR G, Tk
U5 E E B R0 0 k%R DU 2 4y iR 61.60% Al
63.03%. TEAHT I %58 45 K, VvvSDI10 fa Il 1)
(17105 bp &AL FEFITE 2 N A B A TR 38 R I T
R R TE A% % 5 HER R R TCAZ AL R

K% R £ 4 PE (simple nucleotide polymor-
phisms, SNP) 4 AR K 2y R « 51 80F 28 55 38 7 N
BIF 70 #4527, KASP $7 AR 5 8] B | 1 2K 28 5% ARG
fifi b=, Wang %5 " AR # A:C ¢ & A0 SUF R 1)
KASP_VViAGL11 £ H SR BEA A 3 4> FARA ASHE 1A
(19 81 AN TR S I 1) 5 T i P IR % D) AH % 11 46
K 3 TR A HE #f R N 100% . 1 A BF 5,
KASP_VVIAGL11 £ 2 4™ A& ASHE AR H (0 A4t 2 25
100% 5 (R 38A% 15 AN IR, 76 2 AN A2 38 B AR R 1) TE A%
BEHEMEMEEZENERFRKRZEZS . T
KASP_VViAGL11 5 ic %8 58 H 1418 BH 14 FH AR B 14 4
A, Bl id VVIAGL11 410 bric#HT T 5804E , KB A:
CHA AL M HI R 5 KASP VVIAGLI1 Frid i %
ELE R WK, WiAGL1 FE R 18 5 Y ik
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FEEE 197 MR AR B N 2 BRI A:C R
R TELLHLER X AR H e o PR P 1 5 E R R
T RAZ AT FE ) A IR 22 e AN R 3, TRk RUX
DENE LR BeAL, 55 To i MR B
by 0 B R 5] R Y, 3K f 4 3 BUbR A 2 TR P I
VEAETEZE S o TEBTAL DU (0 JC A% b 02, 2 4/ A 1
FI3Mai A AAFER . MRAE AL, 4G ACA
FE R B TCAZ AR R SRAS 45 ) PR I BB A =5 B A
FMAE , 24 5405 5 A:A FE R B TE A A K] 2 28 s ]
AR K m oz e Rt 30,

15 AR B 78 R ToAZ IR 20 1 B i FA vE A %6
P I T B G 2 A A8 B AR IR 800 SR g AT A
2 A 7 — 20 e T R — 4 AR IR AE
ANF Z A B P B T S e RO . S5 R B AR
[F] — AN FE DR T R 1) AR e ZE A RS AL T 5 1 4
ERMRA BRI ZE R o 1K 2 AN IR ASTEAR IR TEAZ 14 #18
KVRET A ™, {H 2 KASP_VViAGL11 frid % 5
H R AC S [RIRURT C:C 328 (R R 2 AN R 38 B v (1)
SR AR B R B E . P rE BB
X LT R R LR B A B LN 7109,
TR BN 1035 7E 20 MR XORR 6 To % I8 28 B4
R N 11, R E N 709, R R T
TotZ% A AT BEAETE 2 AN AL R A DGR R [ itk
AN [ 24 A2 AR 22 0] (1383 4% 1 55 22 e ] e 3 8 vid-
GLIT (384 %08 BA R 5 H A o A% AH 56 525 (R 1) LA
BRNLATAE 22 57 5 T 5400 43 AR 10 7EAS [R5t
IS AR R

4 & B

T AL AR T BH 6 BB X 20 To A% L 40
BROX R HEToAZ 2 4 FARR ST BRI 6 N ToZ 20 1h5
1CHEAT IR, VVSD10 fl KASP VVIAGLI11 HI %
5E HERA 2 S TR IN b v » 5 B R INERAN , AT AE N
4 B & O B AR T SR AR .
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