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Genetic structure and relatedness based on parentage analysis in family groups of

Chinese white-bellied rats ( Niviventer confucianus) in Thousand Island Lake

YE Bin, BAO Yixin*, WANG Yanni, ZHANG Shusheng, FANG Pingfu
Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China

Abstract; We analyzed the parentage of Chinese white-bellied rats ( Niviventer confucianus) that were mark-recaptured from
July 2009 to November 2010 on two islands in Thousand Island Lake, Zhejiang Province, by using eight highly polymorphic
microsatellite loci, and explored the characteristics of the relatedness between family groups. These eight loci can indicate
the parentage of Chinese white-bellied rat populations on the two islands reliably. According to the results, 71 individuals
from island A were divided into 12 family groups, the largest of which contained 19 members. The 49 individuals from island
B were divided into 11 family groups, the largest of which contained 14 members. The relatedness of male-female pairs for
reproduction (M-F pair) was lowest compared with other pairwise comparison, suggesting that the Chinese white-bellied
rats could avoid inbreeding. Relatedness of male-male ( M-M ) and female-female ( F-F) among offspring showed
inconsistent performances between island A and island B, suggesting different dispersal particularities. Relatedness of the
individual pairwise mating with the same male or female provided some information regarding mate choices. We considered

that Chinese white-bellied rats preferred to choose the mates with low relatedness.
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S U T B2 2 XAV 2 b R A S DR U 7 ) 45 2R, WEUR oA i B s S M RN 2 AR v Sh R
BEURRE 1 1AL A SRS R 2 AT P R 2R B R [ T T Shy— 5 O S G ) B2, R B PR I8 45 R Y
ST AS A I FHEAL 4875 T F SRR XS 52 4 2 A0 IR BE 25 A 3 B LT o Pl B SR 06 R 1 A R4 0 B
(A (family group) , EBIIAL BT RO R I N2 —" i RS REE BN TR 5 4 Bl
BT A A AR FL AT Ry 3hnh S5 5 M SRFE LA 28 4RI 14 388 £ 45 P RS IR ) 1R SR 2506 2R RS IR 114
TR AL 5 o AR K ) AH OGRS 1 B | % AR ] R ko B2 i G L e B 5 %) 3 7 A5 7 T
SCHT R AR S AT K W DX S e RURR IR A AT S X G2, SR F TR b e 5 B A R A
MREEE T, XF 505 4t B ( Niviventer confucianus ) BF A= H SRFPREIEA T AR AU R FISE 4 K R 0T,
i gt B A B E RIS 3R 0GR FEAE 7S B W5 4SRRI 2 O 2 RN R AR AR 09 () | R By bk BRUR o X6 52
FA 2 b RS RS L | Sy S W BRURP R O P O 2R S BB A AR AR A A 5 B A

1 A&

1.1 ARG X R { SRR

WFGEREHA T W VLA V2 B T 5y Wb DX, T 8% W07 T W V048 74 & v e B R e i T 458 9 (IN29°22'—
29°50" , E118°34'—119°15") , J& 1959 4F- P {18 3 42 VT HL 3 AN i 2 A A K BN T 0809A , 8 P A 2500 m? AL
E505 1078 4>, A BUR G Sy W A A 35 T v S5 05 1 b P AT DS TR A S B i bR AT AR AR e L R SR TR A=
LA (Pinus massoniana) " E Syl b5/ NI LS PO EFr At L, 7R 4 S 05 EARA RS
1.2 FEHbBESE

R X T 52 W 11 S A A B PR 3R A R 8 I R AR
B RN X8 L AT, S T T 5 WA 4 2 5 Bl P i
FRGE AR 55 28 AR DL i) 7 A 5 5 4 A F 9 A b (&
1),/ 90 A 5 (N29°33712.01"—N29°33'21. 44",
E118° 52’ 51. 55"—E118° 53’ 13. 60"). B &
(N29°33'56.37"—N29° 33’ 42. 45" E118° 53’ 30. 43"—
E118°53'51.22") , W & 11 AL 43 %l & 5.54 hm® 1 5.80
hm?  FHFEZY 1.2 km, H A RIBEA 24 505, 99 5 4 4 2
RUFAMRL, 24 H R AR At bR S AR 2 I, B 05 - A AR
BFELAE SR AR (Pinus massoniana) (456 ( Castanopsis g1 s ganp GHREHRFAREE (RLIERSGI LR
sclerophylla ) . 41 ¥k ( Lithocarpus glabra ) X T K BEFHEHKHE)

Fig. 1 Location of cages for trapping in island A and B ( Areas

( Cyclobalanopsis glauca) %"
1.3 FRaSHEC

2009 4F 7—11 H & 2010 4 3—11 H , i I BUE
(24cmx12 emx12 em) 350X A 5 (B B A94E RAMAATARE S, T T 8 X A R URBUIR, 8 B
FIBET R HORAEA AT IR . P20 5 205 A4S 206 A4 RS, ZE 1 10 m 4/ RS A 007 8 LA 20
BRI E 7, AN1AL 1 TR RO AR 42 By 3 ST A T8, TR By 0 b BEE Y e £ R R X By S 22 oK
TR L L e TORE Bl DX A5 AN 3 A1 0 DXl (BT B R ) o B AR S E A 10 K, LU 5 5 i 204y 18
B2 H R AR BUBRAE S RCE, R H B AT POR DL o X8 1 YA 3 i B SR FH SCE  DD B V5 (Toe-
clipping) HEATFRC IS VB R S 5 At AR B 03 . K DI REWL A BEAR A T I0K B, F T3t
& 53 M, RIS R AL E AR Ak H I AL BTSSP R CRFEAE 0.1 ) MERR S LR T R b
B A V2 (A A B T T PR O A T8 53 W) B SLSR R ) FHABE S 4 AE (A R K R KB 2403
PRFEIETE ST, ATV U B 3 5 500 0 Al B AR ) 10> 1 AR A B 52 LT R A0 VR 2 A AR ARRALE , WA B

outside the dotted line is not applicable to locating cages)

http ; //www.ecologica.cn



34 MR AT ORAUEE I T S A SR A5 40 5 2R GO R FIE T 5T 3

(R EREARBL
1.4 EPAME TR A

H B AR A B AR F R 3 AR 4, AR B <35.0 g SH4AFE4,35.0 g<AH <50.0 g BT
BUAFAL 50.0 g<R T <80.0 g A MAFAL, RE >80.0 ¢ AEAFA" MR I AIIFST, T- 55 11 X A9 258 41
B B A B AR AR B 40 W AR AR 2 5 % ) I AR B SE R B 24 30 K, 230124 20 K, i 7L 30
2y 25—30 K PRI, AR KA PR 0 e 1 A B, R SICHR 5 37l ) T [ T A A A 8 S5 AR < 1) ShAF A 14 i
VEAEAN M A K 22w T A R SR A FE 2 1A A AR AR A 2 A BRI 2 4E 5 2) T BLAF
AR IESEA 1A H FTAR 0 A L2 2 A F HT 3R I B4R A 3 AN H AT AR A4 5 3) AR Rl
AEANA A28 S AR DU 24 2—3 > T R AJ 6 B B T A A A 0 AF FIIE BT o % 799 5% B B9 Y B ) T
Jer FRA A KA B 35 AL A TR E
1.5 DNA $EHCHIf TR 1

FERRAMARAY L 4L DNA $2 S BRI R0R 5 By i, R E 8 A4k BB 0 B 2 S AR (7 4 CAT,
DOMit23 . IGFBBP . D14Mit5 LCA .D15Mit5 PKC TNF'") 2351 5% e R4 5'6-FAM ( CAT ,D9Mit23 . IGFBBP) |
5'TAMRA (D14Mit5 .LCA) \5'"HEX ( D15Mit5 .\PKC  TNF) X #5455 | 9145 9 e hRic ( B T A TRRAA R
N . R TR BRZS H] (TAKARA) 19 PCRARFI A HE T PCR ¥, X545 5 W AT 191 S 56 FIAA 2R 07
BE B 25 pL PCR ¥ AR 4 :0.4 L 514 R(10 pmol/L) 0.4 pL 514 L(10 pmol/L) 2.5 pL 10xbuffer
2.0 wL dNTP (2.5 mmol/L) .1.0—2.0 pL MgCl,(25 mmol/L) .1.0 wL DNA 0.2 wL Taq DNA &85 (5U/ul) |
17.0—18.0 wL H,0, P HFLFE .94 °C FAEME 5 min;94 °C 281 30 s,51.9—58.3°C ik 35 s( 45514 BB
KIRFEWLFR 2.2) ,72 °C FEff 35 5,35 MG TEFRLGE AT 72 °C LA 8—10 min;4°C fR17, ¥ PCR ¥ 357
TE ABI 3700 DNA JF A AL A7 DA (LA TAY TREARAR) . B A mZY 1 58
R 2 W, A3 BUESRAE ] GeneMarker 1.91 B HI5E , i ] CREAT 1.34 3K AR #4725 Fh o 0 Bt s =X
B
1.6 HdEmwr
1.6.1 BALEEFFICEASE &

i Cervus 3.0 2347 2 A~ Sl kk BRFPEE A AL 2540 ) | A HE FlRE A0 25037 3 KI5 ( Allele frequency ) | %
{73 H £ H (Number of alleles, A) 22 24% & J&¥ ( Expected heterozygosity, He) FIWL I 7% & i ( Observed
heterozygosity, Ho) . 2 &% B % & ( Polymorphic information content, PIC) | JG & %5 437 J& A 55 K ( Null allele
frequency ) % , A ASHURFFT R , 76 TCRLEEA FE R /NT 0.2 BF, A2 MR AU A R i D222 BRL i A T
FEAE AT BN E B TC R S FE R R T 0.2 IS 2Bk a4t U AR TR H AR B (] S Ak ik SE AR
J&i (i Cervus 3.0 H5E#E U SRR R I8 80% 1 95% B 5 /K F T B Delta(A) {EFRESE  TTHMER EH
L BB AU 18 S5 AR X, 255 I 4 QR 36 25 AR AN DG i ) 35 PR R 7 A O T 2 A, DK ik 1k SR AR HEBR 7
1.6.2  FREHIERCEL REOTH

FR G A G S e NG BN B B 45 5%+ BRUPE P O 2 i ( B4R R0 AT ) 1) e R TG 2l IR 5 3 8 /N T i
AEFIEATEANAR , ELRSCAT M B 5 TG Sl 8 S R T AR B> Sk SR WAl AT Ak B JSAT 22 L T B
G A R EA FEAT N I, 456 DR sr AU e 45 58 B AE— A ARSI, R — A i = R AR S H
PiSEAR—IF R — A FAE, B TAERUE AR E A A R I — D RS 2 A AR,
Kingroup v2U M THEEHIAS 5 05k BRAMAZ 18] S5 2% R B0, 1 USRS Sl 14 BRURPIRE AR Z 8] SR 4 R L
THIR AR 30 B 53 AN R ) A A 22 ) ) 5 2 2R 005 A ol [ — T RO R I A R E 2 R SE 200 3R (R F
R BRAE T 7] —HE BT e s AE AR EBE) |
1.6.3 Stk

BAGE T A EAE/ToR F SPSS13.0 1 Origin®.0 #E47, AAIA] 35 4k R 25 57 R ST AR AR ¢ K56 | e
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REREAR ¢ M B DR 250074 R BARA 2 TEAS AN | TARTEAS S0 1 O A T A B AL
IR, #5724 B 2 A IO MRS Mann-Whitmey U Ke$, 3o P<0.05 2.5 8 K
-, P<0.01 2= 5l i EH K-,

2 #R

2.1 CEAUCKRENAL

i T HORE T R AN R A3 B P (115822 A S5 R0 B I SEBRARAS 1 B 1EA T 56 R 40 AU 1) 4k SURE AR 243531k 80 NI
58, 9 S At PP A AL 2R UL 1 WIS FIE 8 AT T AV A JE AR S A SE RV R 35 /N T 0.1, SR AUH 2
AR T BRI . A B 80 TSR HE N At RAEA D i T 58 Nt R ACHEAS 5 22 HAt R
WAL BEAR CETFRAE RN 72.5% , 3695 I 71 RAMRZ BIRZEZ R o E N A I /M 15 H1ER
BEARBYAR 12 H GREEACAFIREARA R ] BEAAE R 75 — 2L 1A B JE1R) B 5 58 A B S5 LK (1 4 FURE
A wiE T 33 HALERAC BEAS 54 25 HAE BUORBIE AL FEAS BT R R ME RN 56.9% , 33 J 49 HA
RZIRISE G R oV E R ACAR AR 10 H PR REARBANA 11 H (X EEAX AR FHREARASA AT gt A 5 —
SESEARNTEAR) o A5 IR, TS pk RURM RS 2 IR A A IS T 1 B

x1 ARISHRFMEFMBEESEN

Table 1 Genetic diversity of Niviventer confucianus populations in each of 2 islands

fi A%y Asland B Bisland

Loci N A Ho He PIC  F-ull  HWE N A Ho He PIC  F-null  HWE
CAT 73 20 098 0.932 0921 -0.033 0.000 49 17 0918 0931 0916 +0.002  0.000
DYMit23 79 27 0911 0951 0943 +0.018 0.018 57 26 0.789  0.940  0.928 +0.085  0.000
IGFBBP 79 11 0759 0.848 0.825 +0.051 0.074 56 10 0714 0868 0.845 +0.095  0.000
D14Mit5 79 13 0.873 0875 0857 -0.005 0.000 57 17 0965 0902 0.886 —0.040 0.001
LCA 80 11 098 0790 0755 -0.125 0.000 57 8 1.000  0.788  0.750 —0.134  0.000
D15Mit5 80 22 0975 0927 0916 -0.030 0.000 57 19 0982 0907 0.891 -0.048 0.000
PKC 79 14 0987 0.852 0.828 -0.080 0.000 58 17 0983 0910 0.895 -0.045 0.000
TNF 79 17 0962 0902 0.888 -0.037 0.000 58 15 098 0900 0.882 -0.051 0.000

N R EEH 3 B A ARE A L5 55 LB KB Ho S WLIN A & B8 5 He ARSI 45 18 5 PIC i si 23545 B8 B Fonull 07 s8R
LR FE IR ; HWE 9 Hardy-Weinberg AR 30 P 1H .,

2.2 SEHENER ARG A] Y R G R
221 EEFRMEE LR

P A BRARHE SRS AR R RBO TR L RN L A B 5ERE T ACA 5 BEAR [A] () R 2% 2 88 ( relatedness
between mother and father, MO-FA) & 0.12+0.02 ( Mean+SE, F [A]) , £ A 5 J5 18 [8] A9 2% 2% & % (relatedness
between mother and its offsprings, MO-OF) >4 0.25+0.02 , ¢4 5 J5 4R [8] A9 5% 2% 2 50 (relatedness between mother
and its offsprings, FA-OF) >4 0.23+0.02, =4[] 2 54k .3 (F, 55 = 10.677,P=0.001) , H:H1{¢ MO-OF 5 FA-
OF [AIANAFAE R 25 5 (P =0.491) , AW P LU AR R 3 22 5 (181 2) o B B ZHEH MO-FA [RRZ R 8L
47 0.10+£0.03, MO-OF Y3524 ZEUH 0.31+0.03, FA-OF (3£ RECN 0.24+0.02, =411 2 F B (F, =
14.233,P=0.001) , 5 A 5401, UL MO-OF 5 FA-OF [RIAFA7E 8. % M 22 57 (P=0.051) , Al 99 P HL e 34 52
Wl E 2=’ 2),
222 SEAE SR ] )R 2 R AL

A B FBER) SEAOMEE 2 18] B9 55 2% R 2L (relatedness between males and females in parents, P-P M-F) HI4C A%
SRR A E L 250 MO-FA 5 0.12+0.02 , Z2 88 A 5 A AR 22 [8] 19 3% 2k 2230 ( relatedness between males and
females in offsprings, 0-O M-F) A 0.21+0.02, SEACAMER 5 JE AR A M e 22 [8] 1) 2 2% 2280 ( relatedness between
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parent males and offspring females or relatedness between offspring males and parent females, P-O M-F) A7 0.26+
0.02, B EFAFEH,P-P M-F R MO-FA (34 R 400 0.10£0.03,0-0 M-F B3R R0 0.17£0.04,P-0 M-F
MRS R E0R 0.2620.03, 2 5 AR 36 3 4] 1 S A i 2 25 59 (A 5. F, |, =9.037,P=0.001;B £
F, 40 =6.478,P=0.002)2 8352640 5 AA—Ja A0 SR —Ja AR 2 ] B9 2% 2 R B R B - A0—E A
/N, A By P-P M-F [R5 R0 8% /N T 0-0 M-F [ (P=0.005) F1 P-O M-F [ (P =0.000) 4562 REL,
B & P-P M-F [H] AR5 R A0 %/ T P-0 M-F [0] (P =0.001) BSR4 R A 105 0-0 M-F ] 354 R ECE W
FEZS(P=0.058) , RIECXS SR 0 ME A 2 8] 19 338 2 R B0 0 26/ TR O S0 i 8] (1 3)

04 04 —
AR By
b
03 03
b . J_ b
—
A T T T
£ T +
N‘(*% 02 02
WR&’ a
T
0 0

MO-FA MO-OF FA-OF MO-FA MO-OF FA-OF
B2 ARFEREERNMENREZRE(FHFa\b\c RTREETAEELER, TH)
Fig. 2 Relatedness between parent and offspring in A island and B island ( Letter a \ b \ ¢ means significant differences, similarly

hereinafter)
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3 ARFRSFRAEMEZ BHEERY

Fig. 3 Relatedness between opposite sex of parent—offspring pair in A island and B island

A By AR A Ja AR 50 A A 18] B9 28 2% 2R 800 < 26 AR5 AR PR 1 TR] 1) 53 2% 52 % (relatedness
between parent males and offspring males, P-O M-M) A 0.21+0.03, 3% fC—J5 1% AN 14 B 4 8] 59 5% 2% R 5L
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(relatedness between parent females and offspring females, P-O F-F) A 0.26+0.02, J5 184 b4 0] (1) 55 2 24
(relatedness between brothers, 0-0 M-M) & 0.19+0.02, J5 A4~ {4 Bt (8] 19 2 2% 2 %X ( relatedness between
sisters, 0-0 F-F) 2} 0.28+0.08 ; 4% Mann-Whitney U JES K5, F B G [ PR AR 2 18], AL E: 2 8] ( P-O
F-F) (264 2805 IR ROL R (0-0 M-M) A i 35 P22 5 (U= 453.000, P =0.010) , FLAb4E: 510 0] JC 2 3 1
ZR . B EERT P-O M-M 3EZ 250k 0.28+0.03,P-0 F-F 354 250K 0.29£0.04,0-0 M-M £ 4% &
HH 0.34£0.05,0-0 F-F BZRG R ECH 0.19+0.04 ;1% 5 555 5 AR 4 A RV i 256 2 3R B0 B35 125 5+
(F, 5=2.687,P=0.054) ; Mi% 5 A G AUEIRIE] (0-0 F-F) SRS OC R /N TR [ (P-O F-F) (6%
KA (P=0.042) , H#/NFIRAULA R (0-0 M-M) FZRER R (P=0.019) (K 4) .

04 04 - b
Ay B “'
! l
03 F a 03 F T I
’D@ -|— J‘ b J J_ a
BEo2 T T 02 H T
i 2 1
w2
0.1 H 0.1 H
0 0
P-OM-M P-OF-F O-OM-M 0-OF-F P-OM-M P-OFF O-OM-M O-OF-F

B4 BEEREFRANGEEINZEHRERE

Fig. 4 Relatedness between the same sex of parent—offspring pair in A island and B island

2.2.3  R[AMPE] Y R 2 R AR

Pt ZEREAS TR PE ] 18] B9 25 2% R 003 R e X 258 7 fE Ik 2 1] ( relatedness between males and females in parent
pairs, M-F Pair) RIACA 5B ] MO-FA =E 58 i) i e 22 18] 40,45 556 A5 J5 AR (A fi e ) 60 /5 A 4 e e )
(relatedness between other males and females excluding parent pairs, M-F other) 4 2 [8] (relatedness between
males, M-M) Wi} [8] (relatedness between females, F-F)4 /™~ HE1T L%,

A BFEREH M-F pair Bl MO-FA (K362 2808 0.12£0.02, M-F other f{3E4 250N 0.23+0.01, M-M [ 3%
G FRKCN 0.2020.17 ,F-F IR RECH 0.24£0.19 ; AR 1 5E 5 RECR IR 35 22 5% (F, 4, =5.102,P=
0.002) , H:H M-F pair 19562 R BN L 3 19/ T M-F other( P=0.001) M-M(P=0.010) } F-F(P=0.002) i
G ZA, VIV EC R T 4 A BRUTE) ) R 4% G AR B (181 5) o B B 5K e, M-F pair Bl MO-FA F 2R 5% 38
7 0.10+0.03, M-F other [A3E % Z2 %0 0.22+0.02, M-M 352 2800 0.31+0.03, F-F B EZ 2500 0.23+
0.12; %% Mann-Whitney U #5565, 2H [8] {4 P 9 HE 38 8 75, M-F pair B9 55 2% R B0 B3 19 /N F M-F other (U =
358.500,P=0.001) M-M(U=59.500,P=0.001) &% F-F(U=310.500,P=0.001) FUEZ R %, 5 A MR ; 54
M-M 5 M-F other 7R RAMA BFEMEZEF (U=464.500,P=0.032) (181 5) . b nl W, P& A [R] 1 1) A4
[F1) 5% % 2R KR R [, 349 S T 0 B4 1 o e B T 3 5 2R BRI
2.3 ZFHEMEG KR
2.3.1 AFEZEHRRAR RS R

PP 85 W54 S R P 0 P ) 88 ) TR S R A 1 e BT S P 48 55 22 A [ ) B S 5 , AT B AR [
BEACHE FA FEA B SR AT RE AL 5 [l — A B —SEACAE B, Ry sk 2k 5[] — M B G R SR 4% 6 &R
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05 Al 05 B
b
04 04 F
be
— . o
=% 03 03 I
E= 3 b b
N S
Q
% 2 T I
)
e X 02 0.2 J—
a
T a
o1 [ L 01 I -
0 0
M-F pair M-F other M-M F-F M-F pair M-F other M-M F-F
(MO-FA) (MO-FA)

B 5 AERAERENMEEEESZRY

Fig. 5 Relatedness of different sex pair in A island and B island

T T 5 R — A HE A 5 R 7] K BEREAR 2 18] 19 5% 2% 22 50 (relatedness between mother and mother that
mating with the same father, MO-MO) ,Z55 B 7n A Byt 10 HACAHE 5L o3 5315 A [ i Bl S2 T, 3 6 B 22 (1] 1Y
FRG RN 0.16+0.03 , H5 45 FACAHE BT Y AS R #E B2 18] B9 2R 2 R B TE 0.20 LT (181 6) 5B B3k
7 HACAKEFR 4397 5 AN [R) M BB, X S MfE U2 (R SR 2% RECE- Y0 0.14£0.04, HBR T 5 B41 ACAMEM:2C L
e B2 A1, Hoax 5 4 HACAS I B T B AS ) e B2 1) 7D 2 2% R B AIR T 0.20( &1 6)

0.25 0.25 —
0.20 0.20 u
g% E u '
ﬁz 0.15 0.15
S 0.10 0.10
%S s mm
S 005 | 0.05 |-
£ 2
% 2 0 1 ] 1 ] 1 ] | ] | ] 0 ! | || 1 1 1
=
o 5:; ~0.05 Al12 A14 A23 A35 A36 A38 A52 A56 A06 A}iO ~0.05 B04 B31 B35 B41 B44 B45 B54
=5 | U5 =
(=4
-0.10 |- | | -0.10 |
-0.15 L ARy A Father of A island -0.15 L BE4AAK Father of B island

E6 ARSE—XAZENARRESRZEHFRERE

Fig. 6 Relatedness between mothers that mating with the same father

232 FREh SRR R A ] 1Y R 21 G &

5 IR, [F]—BEARAEA [F) B0 0] 5 A (R ik BRASTRE , o 1 i ) — O B oE 43 o 28 X 42 i AN ) I B 2
(B[ SR 2% R Un] T3R5 (] — e BUSE TE A AS ) 2 B2 18] 719 25 2% 2 8 (relatedness between father and father
that mating with the same mother, FA-FA) 2558 7R A 3t o HBRARME BR -5 A [R) 14 I RSS2 B8 1 R =2 []
FISES B4R 0.14£0.02, HLER T 5REAMERL A41 F1 AS3 S fe 1 4E BT, Ho Ay 55 45 HOE RS2 e A9 AN [ A
B MBI R 2% RN T 0.20( B 7) 3B Byt 7 HBEASE 55 AN [m] () I BRAS C , 36 S Afl B 2 ) 1) 2 % R BT
174 0.10+0.04, HLEE T S5 AME B BO2 1 B46 22 FCAYHE AN , Hidx 545 HME RS2 BC A9 AN [R) e B2 Tal Y S 2% &
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