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0.5184, Age2 ML ZREMEIREE T Agel I Age3 MG AWARXTEAK, Hop Agel 5 Age3 MG G BE 5 i/, D 24 0. 0195,
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Genetic diversity analysis of different age of a Dalian population of the Manila

clam Ruditapes philippinarum by EST-SSR
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Abstract; The genetic diversity and population structure of a Dalian (shihe) population of the wild Manila clam Ruditapes
philippinarum with different ages were examined using SSR markers. The genetic diversity of the different ages (1 age,

Agel; 2 age, Age2; and 3 age, Age3) was relatively high. Statistical analyses using POPGENE 1. 31 and SPSS16. 0
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showed that the sites of Rp-11, Rp-12, and Rp-19, was well as the number of alleles significantly differed among the three
ages (P < 0.01); the sites of Rp-20, Rp-24, Rp-27, and Rp-30 also significantly differed (P < 0.05); and the
remaining seven sites had no significant difference (P > 0.05). The average number of alleles per locus was 4.3095, the
effective number of alleles was 2.3729, and the polymorphic loci percentage P (% ) was 14. The observed heterozygosity
and expected heterozygosity were high; the average observed heterozygosity was 0. 2335 and the average expected
heterozygosity was 0.514. The changes in the Ne and He age followed the trend Age2 > Age3 > Agel. The observed and
expected heterozygosity for each age were 0. 2357, 0.2546, and 0. 2159, as well as 0.4951, 0. 5286, and 0. 5184,
respectively. The Age2 genetic diversity index was higher than Agel and Age3, whereas genetic differentiation was
relatively low among the three groups. Among them, the minimum Agel- and Age3-clam genetic distance was 0. 0195,
which was a small variation. In contrast, the genetic distance between Agel and Age2 was 0. 0437, indicating a small range
(0.0195—0.0437). From a numerical point of view, there was great genetic similarity among the three ages of clams, with
an average genetic identity of 0. 9655. Agel and Age3 have a genetic similarity of up to 0. 9807, whereas the degree of
similarity between Agel and Age2 was small (0.9572). The clams with different ages had a very high degree of similarity.
The calculated average genetic distances using the UPGMA clustering method revealed a smaller genetic distance between
Age3 and Agel clams than between Age3 and Age2 clams. Allele frequencies, calculated by the chi-square test, showed
changes in the population structure with age, changes in parts of the gene, decreased allele frequency, and some alleles
becoming fixed. The overall genetic differentiation was low, with an F_ values of 0.0248 (P < 0.05) for the Manila clam
population of Dalian. The coefficient of gene differentiation in the different ages was 0. 02, which showed that 2% of the
total arose from differences among age groups. The genetic distance and genetic identity average between age classes were
0.035 and 0.9655, respectively. The mean gene flow (N, =9.8238) was relatively smooth, and the age classes of genetic

differentiation within a population of clams were less affected.
Key Words: Ruditapes philippinarum; age; SSR; genetic diversity; genetic differentiation
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SO
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95 A RUMGAT 32 B ARRER BN TP AR IR R AE T, AR B UG ATy 2 4F AR 3R B Wy, — A 0 JE R
3a,4 WA ARMERR 2] T EBA DR LA TS E 7—8a, AHWFFE R 14 X} EST-SSR 5144 ] — RE4K
PR 3 A BEG AT TS, B TE SR IIAS )4 5 25 40 0 A7 o B PN AR08t 1 2 R MR RSB A% A0 Ak, 38 78 AR A 254
XU ZH R ] | T AR 1) 2 R e i, R i A7 B B DR R R RO 2 S (AL B A A
1 #MRl5FZ®
1.1 SERb R

YA AT SR FRHE A TR 22 0 A2 R T B AL E US4 1 #5 (Agel) |2 Y (Age2) FI 3 #5 (Age3) I
BRI BORE L 45 60 A A7 [0 52 2= BURE IR -80 VKR IRATZ 4 F . o , 218 Jones' " 5 R4 G A1 AE K
ARBEXS HAEWS HEAT 1 %5 , P DLseia b, KBS 7e R 0T B 1 W] R IR A K8 FUR I e K
TE1.5—2.0 cm J | IR BOGAT s BEUNE 1A 2 NMREAS TR, Hoe KAE 2.5—3.5 om 28 2 W BOG AT B U 1
A 3AHOZ TR, e KA 3.5 —4.5 em R 3 WEBHAT
1.2 LIk
1.2.1 4 DNA fOHRECS A

FH R/ B0/ Sl il 4 DNA | Agel \Age2 (Age3 435142 HL 60 4~ DNA B 5, Pk 5 & 47 1
DNA F ddH, O B ¥ FER B 2 50ng/ wL, B T -20°C A7 55 .
1.2.2 PCR §4

SIYIRIR . B AL = AR (£ 1) M 51 LA T AR

PCR §" 34 SMAA T N 25 wL, Hrh M DNA 1L, 10xPCR Buffer 2. 5uL, Taq B§ (5 U/pL) ( KIEFEA4)
0.2pL, I RS9 (10wmol/L) 45 1uL, ANTP ¥4 % (10 mmol/L) 0. 5pL, Mg> (25 mmol/L) 1. 5pL,
ddH,0 #MEZE 25pL, PCR FUWMFEFE :94 CHAENE 5 min; SRJ5 94 C 721 1 min;50—58 “CIB K 1 min;72 °C 4E
#1140 5530 MG ;72 CHEMH 10 min;4 CLAAFE, 53 PCR P=Y7E 8% AR M RN MR Bt e T FL vk , 160 V {5
3 h, 0.1% SRR YL, UVP B S 2R 58 ( BioSpectrum®  AC Imaging System , USA) i{if% .
1.3 Bdugeit 500

HL VK BERS 28 UVP B % 2 B8 ( BioSpectrum®  AC Imaging System, USA) BA% , 45 45 Bt 8 HL Uk o0 AT 4K 1
Gel-Pro Analyzer 4. 0 #2345 #E Marker ( DL100) 32 H 97 38 Be K B 09 R/, # @ SR LR &L, F)H
POPGENE 1. 31 #FSH BT, 15 N HFARREAR I S LRI BN, ARSI IE R BN, ) ) g
WA BE(H,) MBI AR (H) " UK F F B PR ASE TR R P S 80, g7 fe 2Rt
IIMT . FETTFE BRI A AL AR LT 2R B R A B A A b R, BRSBTS R IR .

HREMIEEE N, =1/ Z P2, P, R A AN R BB

i=1

MEIRBE  H, = 28T WEE/ MM EEL

FE R[] B AR B 48 5L

1= Y (XY) /1 D (X)) D (V) 172, X, | Y, 4350 X A0 Y BERSS § AN 38 A A R

FERRAEIE . D =- Il

AL BRI EZ BN S E R (P) P = (k/n)x100% ,k 2S00 RIECH 0y BFil & 3 A7 S Y
BT, AT RIBRIEE Nei FCU1 190,99 R4, R UL A4 S5 356 4L HS B0 9 A3 /N F s 45T 0. 99,
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Table 1 Core sequences, primer sequences and annealing temperatures of microsatellite DNA marker

., . . SI¥P (53" X PCR HBIK & i R
BT e EIETIY Bl 79 BRI KR
Mocrosatellite Loci GenBank Primer sequences C PCR fragment Annealing
ocrosatellite Loci enban (5,_}3,) ore sequences %lze/(hp) tempe]‘lure/oc
F:5' GTTTATTTACCAACGCTCCT 3’
- 3 ’ AT —
Rp-01 AM873704 R.5' TICCCATTCACITICCAG 3’ (AT); 175—203 51
F: 5 CCGCTGTGAGGAGACCAA 3’
- : TTG —
Rp-03 AMB73616 R:5' CCGCCTATGTGACAAAATGA 3’ (TTC)s 165207 38
F: 5 TGTCATAGTGGGTTCAGG 3’
) : TC —
Rp-06 AM877258 R: 5" ATTTCATTTATTGGAGGC 3’ (TC)s 120—161 2
F:5' TATGGCTGGTTTGGACTG 3’
- : AT _
Rp-07 AM874000 R:5' TCCCGTTACACTTACTTTCA 3’ (AT) 110141 3
F: 5 AAGGTTTGGCTGTGAGGA 3’
- ° AT J—
Rp-08 AMBT73997 R:5' TCCCGTTACACTTACTTTCATC 3’ (AT) 151178 54
F: 5 CAAATGAAGTTGGGAAGT 3’
- : TA _
Rp-11 AMB73203 R: 5 GCCTGGCTAAATAAGTAA 3’ (TA)s 210—242 30
F:5' TTITATTTACCAACGCTCCT 3’
12 AMB875824 : AT 182—2
Rp 8758 R:5' TCCCCTATTTTCCATICA 3’ (AT)s 82205 50
F: 5 ACAAGGTGATGTGAGGTG 3’

. 3 : AT 38—
Rp-13 AMB74836 5" TCTGTCATCAGTGAAGGC 3’ (AT)s 138165 >

CCAAGACGATCCGAACAT 3’
- TA J—
Rp- 18 AM877316 TATGCCGCAAAATCAACA 3/ (TA)s 185—208 53

UIU\U\;U

AGATGAACCGAGTAAGCC 3’
. AG - 3
Rp-19 AMB73668 CTGGTCCAGTGATAAAACAA 3/ (AG)s 135-187 >

CCAGACAAAATTTCAGTG 3’
- TA —
Rp-20 AMB77651 CCCTAGTTCCAACATCAT 3’ (TA)s 165—258 50

ATGACCTCTTCAAGGGCTAA 3’
- TA —
Rp-24 AMS875673 CCCTOACATACAGGCAAC 3' (TA)s 106—128 55

ATGAAATCAGTGGGAGTG 3’
_ TG _
Rp-27 AM872428 AAACAGTCATCCCACAGE 37 (TG)s 189—258 53

TTCGAGGCTTAAAGTCTA 3’
- TG —
Rp-30 AM873306 ACCACATITCAATACACG 3’ (TG)s 171—211 50

(Y RV Y Y Y Y Y Y Y ]

F: BWF51905 RS 14

2 H#R
2.1 PCR Pz

ABEHLHEE G 30 X E A SR TR S [ h il e Y 14 TR 6518 (2 1) . FH 8% AR R At
JH e s E ARSI A5 2N VS T . B 1 SN2 Rp-19 XF Agel (Age2 (Age3 3 MMERBLIG ARy 1 45
2.2 RIAMERR BRI L 2 Re

A& POPGENE 1.31 F1 SPSS16. 0 GEit43#E7s , A [F) 45 % B A1 1) 45 437 JE RUR a0 & 2, {37 45 Rp- 11,
Rp-12., Rp- 19 X 3 AMAF % Bl A1 10 55 o7 B PR 45 25 S i 2 ( P<0. 01) 5437 55 Rp-20 \Rp-24 \Rp-27 Rp-30 X} H:
225 3 (P<0.05) ;®/AR T M RN EF AR E (P>0.05) . ARUEBBIG AT L2 AR 3R 3, 757
B L B S AN L ECE N, R 4.3095 , AR IEIECE N, 02,3729, 280 S EH A ELP(% ) J 14,
WEL A B AR A A PR LU B v W2 B -2 H = 0.2335 ISR & 44 H, = 0.5140, 1 H.,
N, Fl H, FEERE AL R Age2>Age3>Agel HIFAH,
2.3 RIAMER BHA I L 501k

ATy B WA A R 3B AG AR AR B AR, BBt 2R R 0. 5245 B LR B G, M 0.02(F£ 4) , £
Wit % ZFEEA 2% Sk AN FRAFIS B IGAF 2 (0], X —4528 5 F, =0. 0248 (F,<0.05) —5, KA F, %1t
B ZASNE I, N, =9.8238 (£ 5), FEFEH N, >1, 7 B850 BB 11 14 R B0 K s 1%
o34k,
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1 MIEMS Rp-19 EREFRRIFRHTIEER
Fig.1 Expansion results of Microsatellite loci Rp-19 in different age of Manila clam
x2 FREFRRRFHSMEERE
Table 2 Allele frequencies in different age of Manila clam
715 LA Agel Age2 Age3 P 37 45, ¥ ive S| Agel Age2 Age3 P
Loci Allele (N=60) (N=60) (N=60) Loci Allele (N=60) (N=60) (N=60)
Rp-01 A 0.1224 0.1633 0.1739 Rp-13 A 0.0536 0.0213 0.0179
B 0.8776 0.8061 0.8261 B 0.0982 0.0638 0.0714
C 0. 0000 0.0306 0. 0000 C 0.8393 0.8617 0.8661
Rp-03 A 0.0088 0.0175 0.0385 D 0.0089 0.0532 0.0446
B 0. 1667 0.2632 0.1442 Rp-18 A 0.0500 0.0182 0.0625
C 0.4474 0.4211 0.3846 B 0.9250 0.9273 0.9286
D 0.2807 0.2018 0.3365 C 0.0250 0. 0545 0.0089
E 0.0965 0.0965 0.0962 Rp-19 A 0.0254 0.0089 0.0345 ® K
Rp-06 A 0.0300 0.0312 0.0750 B 0.0169 0.0268 0.0172
B 0.4500 0.4688 0.5625 C 0.3898 0.1071 0.1724
C 0.2000 0.1458 0.1375 D 0.161 0.2857 0.2759
D 0.3000 0.3021 0.2250 E 0.0169 0.1339 0.0603
E 0.0200 0.0521 0. 0000 F 0.3898 0.4375 0.4397
Rp-07 A 0.0595 0.0727 0.0761 Rp-20 A 0.0673 0.0588 0. 0000 *
B 0.1786 0.0909 0.0978 B 0.2788 0.1275 0. 1909
C 0.5595 0.5727 0.6304 C 0.3173 0.3333 0.3182
D 0. 1548 0.2000 0.1413 D 0.1827 0.2059 0.1636
E 0.0476 0.0636 0.0543 E 0.0481 0.0882 0.1091
Rp-08 A 0.1140 0.1078 0.1810 F 0.0769 0.0980 0.1818
B 0.5614 0.6176 0.5431 G 0.0288 0.0882 0.0364
C 0.2368 0.2059 0.1810 Rp-24 A 0.6042 0.7714 0. 5400 *
D 0.0877 0.0490 0.0948 B 0.3438 0.2000 0.4000
E 0. 0000 0.0196 0. 0000 C 0.0521 0.0286 0. 0600
Rp-11 A 0.0583 0.0893 0.1167 ® ok Rp-27 A 0.0156 0.0270 0.0135 *
B 0. 1000 0. 1250 0.0750 B 0.6719 0. 6486 0.5135

http : //www. ecologica. cn



4678 GO O 2%
i SRR Agel Age2 Age3 p P IR Agel Age2 Age3 »
Loci Allele (N=60) (N=60) (N=60) Loci Allele (N=60) (N=60) (N=60)
C 0. 8250 0.7143 0. 6000 C 0. 1406 0.2973 0.3649
D 0.0167 0.0625 0.1833 D 0.1719 0.027 0.1081
E 0. 0000 0.0089 0.025 Rp-30 A 0.1389 0.1346 0.0577 ®
Rp-12 A 0. 0000 0.0517 0.0167 ® ok B 0.6204 0.6154 0.7115
B 0.1186 0.2414 0.1333 C 0.1852 0.1154 0.1923
C 0.8136 0.3276 0.7917 D 0.0556 0.1346 0.0385
D 0.0678 0.3793 0.0583
* P<0.05 2R LE, * + P<0.01 ZF W R E
x3 FEFERRBFHBEESRERER
Table 3 Indexes of genetic variability in different age of Manila clam ( parentheses are the standard errors)
iﬁmeter Agel £SD Age2+SD Age3+SD Airjjgzkliel
BRI N B N, 4.21%1.31 4.5+1.16 4.21+1.12 4.31
Z MR P 14 14 14 14
AR FEN, 2.28+0.93 2.46+1.05 2.38+0.97 2.37
WMEEIGRE H, 0.24+0.16 0.25+0. 16 0.22+0.17 0.24
WA R 0.50+0.20 0.53+0.20 0.52+0.19 0.51
F4 FEFEHRRBFEESFENSERSNE
Table 4 Apportionment of gene diversity and differentiation in different age of Manila clam
(i S LSRR I, @ﬂ?@ﬁ’il’ﬂlﬁ%iﬁt Hy fﬁﬂﬁﬁi@ﬁ%?#‘ﬁt Dg; %%1&%%‘?& Gyp
Loci Total genetic diversity Cenell? diversity inner Cenelch diversity among The c?efflcle‘m .0[
different age different age gene differentiation
Rp-01 0.2773 0.2773 0. 0000 —
Rp-03 0.7065 0.7045 0. 0020 —
Rp-06 0.6562 0.6534 0.0028 —
Rp-07 0.6067 0.6058 0. 0009 —
Rp-08 0. 6066 0. 6056 0.0010 —
Rp-11 0.4673 0.4574 0.0099 —
Rp-12 0.5279 0.4570 0.0709 —
Rp-13 0.2608 0.2608 0. 0000 —
Rp-18 0.1385 0.1385 0. 0000 —
Rp-19 0.7099 0.6931 0.0168 —
Rp-20 0.7994 0.7963 0.0031 —
Rp-24 0.5031 0.4797 0.0234 —
Rp-27 0.5473 0.5341 0.0132 —
Rp-30 0.5357 0.5324 0.0033 —
Mean 0.5245 0.5140 0.0105 0.02

AN e BLG AT A AE %4%&9@ s (G, =
/I DjilO 0195, K7z

Agel 5 Age3 #hffist
JEREIA K (0.0195

0.9655, Agel 5 Age3 it
(AT % B A AR LR A
(P 2) AT, Age3 5 Agel W%lﬁﬂ B U,

A2 B
—O0. 0437)

1’51‘5“%}?

0.02) , 15 e [a] 5t 1% E B AR /s
AR/ 1T Agel 55 Age2 LI BIAIK, D 0. 0437, 28 4k
it — ﬁfﬂﬁ%ﬁz{aLET 3 MR BUIR AT I A AR FEAR K P R
1£0.9807, 1M Agel 15 Age2 FHIFERE
o MRHEAS R AF Y B A A7 R 35 BE B9 SR FH UPGMA P34 R 25 % 3L
5 Age2 IfF 225K (K 2) o

FE¥ D R 0.0351, Hordr,

/N R 0. 9572 (%%6)0 PEHAAS
HITERZE
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x5 FRFERRRFESMAE F-2itfERER
Table 5 Summary of F-statistics and gene flow of Polymorphic loci in different age of Manila clam

M RRCF,

AR, A RALF, PSR R SEFE N, *
13245, Inbreeding coefficient Inbreeding coefficient T"ti;f;ib:i:‘ii“g F-statistics Gene flow
bl Naos T FHKF THKT
e e e verage leve Average level Average level Average level
Rp-01  0.4302  0.5571  0.5461 0.5202 0.5230 0.0058 —
Rp-03  0.3843  0.3014  0.2115 0.2981 0.3046 0.0093 —
Rp-06  0.5797  0.5922  0.4248 0.5353 0.5392 0.0082 —
Rp-07  0.6954  0.7928  0.6533 0.7154 0.7169 0.0054 —
Rp-08  0.6954  0.4066  0.8086 0.6114 0.6134 0.0052 —
Rp-11  0.3458  0.3046  0.5169 0.4058 0.4243 0.0311 —
Rp-12 0.7878  0.7744  0.5263 0.7133 0.7545 0.1435 —
Rp-13  0.7878  0.2344  0.5582 0.3387 0.3412 0.0038 —
Rp-18  0.4100  0.4686  0.8665 0.5777 0.5799 0.0051 —
Rp-19  -0.0135  0.103  0.2318 0.1086 0.1348 0.0294 —
Rp-20  0.6276  0.6086  0.6775 0.6378 0.6417 0.0107 —
Rp-24  0.9190  0.6861  1.0000 0.8904 0.8942 0.0342 —
Rp-27  0.4364  0.7239  0.6800 0.6167 0.6288 0.0317 —
Rp-30  0.6684  0.5291  0.7447 0.6399 0.6441 0.0118 —
F4 Mean  0.5539  0.5059  0.6033 0.5379 0.5494 0.0248 9.8238

R6 TREHRBISFHEEEE(T M) MBE—BE(L=M)

Table 6 Genetic identity (above diagonal) and genetic distance (below diagonal) in different age of Manila clam

JAEIEES Inherit distance Agel Age2 Age3
Agel — 0.9572 0.9807
Age2 0.0437 I 0.9587
Age3 0.0195 0.0422 ok
3 itig | 1
BEVRI0 3816 22 P 2 B DAL 4 FE 5 (o | o
BT LERTIIOR A RS | | | %
FEPIECH 1. 1544—5. 0407 , 5250646200 58 5 [7) T il 0.020 0.015 0.010 0.005 0

e 3] ) A R RE TR B (1. 4891—1. 6325 ) AH L & [t B2 FREEHERETH UPGMA BHE
BEZW, 3 MMEREMBENEY R MY E 445 J>  Fig.2 UPGMA dendrogram in different age of Manila clam
WIS 0.0728—0. 678 0. 135—0. 8096, 1 [t [F] T.H§ 4z ~ population
WEIR, SEFRE PR 3 A IR
SR 59 B 2 4 BE (0. 2383—0. 4387 Fi1 0. 5526—0. 6488 ) A It , 45 AN ZE A K, 5 Yasuda 252 55T YIS A1
FER H, =0.136-0.909,H,=0.553-0. 954 MZ A ZINA K, R 3 MER BIG AT 5% 2 FEvER ) HAR IR
BN 2R AW XA REE SIS A KA AE SR RN R HA K,

HRAE Wright ™ %L ML FE R0 FLE |, F, ABTE 0—0. 05 2 Ja), BRI AL 3 b 5055 ;0. 05—0. 15 Z Ja] , #F
IR AL 45 50. 15—0. 25 Z 8], FR BB L /LR 2 F HR T 0.25 B, SRR ik, ARl AR i
BEWAAT Y a8 15 20 AL 38 B FST 4 0. 0248, 3% W1 BT A5 4F I i A7 38t 1% 20 38 K, Linhart 267 78 #f 5%
pinusponderasa FIFEAN[FIAF R P58 AT & 90 2 25 5 DR s [8) b ()t 1% Ak dze /N1 25 1) st % a4k
Gregorius %5 2 YEWFGT Fagus sylvatica Y, 225 ESE 2a Fh-F ORI, 15 2 A8 4E AL AR /N, 2R RS5O B 5T
T ARV A A AR A e 30, AN TR A8 R 1) 388 A% Z2 RE KO3 AIG , AN TR A i 2 (s A5 AL R R A s, FF EL
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BB AL 2R R IR G . AR TSR WA A1 [F) — Pl A AN [R] 4F % BEAY 0 AR FEAR G, 1X AT fiE
USRI RAR KA 56, AT N, =9. 8238, Wright AR EE BRI R T 1, WA R #E 8 AL /E T, )
2 IR A T 3800 o A 2R T R 1A B A R A, U A7 BB il R o, 45 AN AR 0% B
MARIZ 5 T BRI B, 138 AT AT LA I s vy Bt 2K TR T A 18 A TR AL RIS AR AARE RN HL3E il i)
HPETE A K,

14 1k, 1 R S B R DL RN R A B 22 18] 384 Z REPERT S BOAI0E . ASHITFE P AT e $R 19 3 AMAF i By
i AR R BRIk A T — DA R AT ARG AR TG s 2 b 2 D3 AN BB, IR AT
Agel \Age2 Age3 3 MFIE BB S IFE—E 225 N, (H, S5 8E 0T T, Age2 AL ZREPER T Agel
Je Age3, B SSRPHTEE R n] A1 A5 S5 HE D] B AT S A5 AL R3S I ITTZ I 2 i 15 00, T BERAEIS A A4 i
PRI A Ay i R b R T AR TG PR A RN, — 0 N A B 1 Al (AR pTad i e iR AR A ) [
PR, A 91 25 7 35 PR it A I 4 ) B R T kD B9 95 20, T BBt TR AP 22 Do 4 b 8 3 B BLid i e
(1 e A 1 BT R R B D LG X AE VR S AT T A B T 2D E S 2 SR ZE AR
H LB T Age2 FRETEALAL Rp-12 Rp-24 HRA D HISEA RN 5 Agel \Age3 BN 22 57 0 35 Bl . 25 (0 L
G A M BRI B A7 A A L8 3 175 BN ) 4 4 B (] 45 (0 Bk RO AR A 0 S 483 ] — 7 A
PR A RV AF i BEAR A i A 8% 2 AR A T3 PRI SR A BT R B RS M H . SSR b,
ANV BER A8 A% 2RV BER , AN R AR Bl it AL 0 (RS BE AR, FF BN Age3—Agel i SR, Age2 B
fFRA B RIS 2R, ARG — 4521 SRR P A AR T, ) LR AR AR A T B A A 56 PR 9 90 1
IR, LG AR - B IR A5 1% ZRE 0, Dt s AR R T2 R A I R A S B Al O FE AR s s T W A B 7
AR RA e R T 2 WRAS AT RE R SR LA, X AR A2 STk AR O, T LAHIR 25 45 i O E MR a5 22
FEE . o, BRI KI5 g A8 R AT, IR AR WU EARBR T, B B R SR R iR AT AR 2
PERTH Y
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