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W OE AAMAEEESEE PCRETAEEWMENHIERIC, FRBHLANK
Sl TREN RS S SN, WA LR FMIT R M T EFRIE 7 & 0 3 a b B A R&
— AR EEN Y, NERERERTNHIZEFAIHETREN 69.2% , ER KK
ML 10 B9 7 & 208 70.29% , N BT Y 28 35| 4 o R B 1R 2 £ A M54 11 3, F R E A
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Abstract: The microsatellite DNA markers from Lamprotula leai were developed by using mag-
netic beads hybridization and 5" anchored PCR methods, and applied in genetic diversity analy-
sis, on the purpose of obtaining a batch of microsatellite primers based on the comparison of the
two microsatellite development methods. The colonies from library constructed by magnetic beads
hybridization method were selected and screened, of which, 69.2% were positive. The number
of the replications over 10 occupied 70.2% of the total, and 28 pairs of the primers were de-
signed, according to the sequences obtained. Eleven of the primers could be applied in DNA pol-
ymorphism analysis, rating 39.3% . The analysis of the genetic diversity in cultured population of
L. leai by using the 11 primers indicated that the number of the alleles per locus ranged from 4 to
13. The observed heterozygosity ( H,) and expected heterozygosity ( H,) ranged from 0. 205 -
0. 738 and 0. 566 -0. 839, respectively. The colonies from library constructed by 5’ anchored
PCR method were selected and screened, of which, 97. 8% were positive. The number of the
replications over 10 occupied 24.7% of the total, and 56 pairs of the primers were designed, ac-
cording to the sequences obtained. Nineteen of the primers could be applied in DNA polymor-
phism analysis, rating 30.4% . The analysis of the genetic diversity in cultured population of L.
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leat by using the 19 primers indicated that the number of the alleles per locus ranged from 3-10.
The observed H, and H_ ranged from 0. 208-0. 894 and 0. 431-0. 896, respectively. Our results
indicated that the microsatellite sequences obtained by magnetic beads method had higher quali-
ty, and this method could be a higher efficient method, whereas the 5’ anchored PCR method
was more easily performed, and the genetic diversity index of the primers obtained was higher.

All the microsatellite markers developed by the two methods could be useful in the genetic diver-

sity analysis of L. leai and related species.

Key words: Lamprotula leai; magnetic beads method; 5" anchored PCR method ; microsatellite ;

genetic diversity.

IR N B ( Lamprotula leai) VI 522 BR)Z 15 H B
JE RS BRAL AN S T2 ) B R i TR
R SRR, 2 b B A IROK T Bk, BT
PRSI 5t B T S, R e e o U 2R
TR, HRTC ) 0 2 808 — R AR K AE B A 5 )
FAL A — g R sh 4y (RPN RIS, 2000) , H
T, B AN DT 98 1 0 i A 5 AR T AR % 5 A K
(B ,2005) %A 53 A (I 45,2007 ) IR
KA (BRI 55,2009 ) 55 J5 18, Xf Hast & Z ey
T BT H R AR TR

0 B Fr1E ( microsatellite markers) DA H 3t g
PE 5 TR SRR — ELAE 7K 7™ 2l W) i 5 5% U5 &
(Divu et al. ,2008) . 5 1% %5 ¥ 70 ¥ (Liu et al.
2009) j5tf% K% HE ( Kazuharu et al. ,2011) ZE0F5E
Wz R o AR DU AR B B Iy L TR E T
=AW ( Hyriopsis cumingii) (Li et al. ,2009) F8£C
L% ( Cristaria plicata) (Jia et al. ,2010) 5 FRERBE
U1 ( Pinctada martensi) ( Hi QR WB %45 ,2010) 5 ff JC A
1% ( Anodonta woodiana ) (VFH: ¥ 55 2011) 25 W 5%
o TR R T B R A B A8 B B UL (Xu et al.
2011) . WTPEIFIRICHRG EEZ R T T A
KSR 55| Y R o 2s . BT E AR T
R FEA . HHOSUETRERE 5 8% PCR % R
SIYSEA AR REER R AR EYIE Bk R
P A BRI ISR 2 1 SSR 438 5 R
BRE L (Li et al. ,2007) ,5' 455 PCR 35 HF &I
— SRR DY) 5 A E RS T S A B SSR A
M (Fisher et al. ,1996) , 7EAH ¥ 1 T AL ) & 7 THI
N %8 % ( Varghese et al. ,2001; Hayden et al. ,
2004 ) . AHBFFEH FHBEER & AR 5" 5 %E PCR 5T
RTG53 FArac, IR PR Oy 2 i AT
PRI, X i 18 1Y) 22 25 1 5 1 0 2R A 8 R o e
st ZREPER I, S i b B0 2 1 b i) B 2B

J G IR PR A 4 e A
1 #HREFEE

1.1 R EtE S DNA 4R

T 980 T IR AR 48 DMK A Wi E &4
T RCER SRR RO A BRA W) Az 7= b, >R T 5075
TR B AN E PR RL R 4H DNA ( Sambrook & Rus-
sell ,2001) , $2HLAY DNA FH 1. 5% A9 550 B A B Jic Fi,
KRG | 5 -20 CARTEA
1.2 WEERE SR TAA i PR SO

K H Mse 1 323k, Oligo-Mse I A HO-TA CTC
AGG ACT CAT-OH, Oligo-Mse I B: HO-GAC GAT
GAG TCC TGA G-OH, %7 15 ul. BEREIA R, i
(A2 IR R 10 A% )5 AT T4 3, #3720 ul. 1)
NARZ , & 10xPCR Buffe 2 pL, MgCL, (25 mM )
1.2 wL,dNTP iR E#)(2.5 mM) 1.6 wL,Mse I -N 5]
P4 (20 pmol + L7')2 WL, 10 355 B () 34 422 S 0 I
5 wL,Taq fi}(2.5 U - pL7')0.4 pL, ddH,0 7.8 ulL,
PCR W2 R 94 °C HiAE 4 3 min,94°C 1 min,53
°C 1 min,72 °C 1 min, 17 MEH ; fJ5 72 CHEH 10
min, P WEEYITE 1. 5% BEAE HEBE S H Dk RS I 5 [m]
Wealifk, —20 CH-7F

#7100 ul FWAK ZR ,6xSSC+0. 1% SDS ( 4238
ZE) 70 wL, AEWEFRIC Y Biotin-( CT) , #REf 5
ul, (100 pmol « L") ,PCR j=#) 25 pl; KW 5514 H
95°C A2 15 min, 55 C&IA 30 min ZZERH E =R
2/ 1 h, A 300 pL # TEN100 ¥, IR 215 4°C
TRAFE . B 100 WL BEER ] TEN, W S 52 71
3 WKJ5, FH 100 WL TEN, %/ , SR 508 3 A ) E %
(1) 24 A8 YR ST A B 1 G B S v, = R 30
min , 38 IR B AR F

DI Mse 1 -N 519 404" 38448 09 1 B2 B B,
PCR 72¥)5 pGEM-T Vector (1 [ | IR A=A
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BN T B2 AL R AT B DHSa B2 541 (1
HRMRAEARHECARAR)  BR T35 A Amp [ LB
[ A R R b Bk R T R A TR S, DA
W BE A 75 PCR AN FH M 7EF% , PCR s o 72
JF QTS PCR Tk PR IRECH 30, JIBARHHEEL
FEL KA A 14 25 S | S 3 BH P m Rl
1.3 5'8§%E PCR A 12 SO

H4E Fisher(1996) , R —AIF 514 (PCT4)
KKVRVRV(CT) (K = G/T, V = G/C/A,R = G/
A) BB R4 DNA, 857 25 uL iR IR &R
%K 2 £ 2xPCR MasterMix 12. 5 pL( 14 [ KA1k
BHEEAH R A A, HH 0.1 U Taq Polymerase - uL™',
500 pM dNTP each,20 pM Tris-Hel pH 8. 3,100 mM
KCl1,3 mM MgCl,) ,PCT4 5[4 (20 pmol + L™")2 plL,
DNA #i47(10 ng » L™')2.5 uL,ddH,0 8 wL, PCR
FNFERF N 94 CHUZE 3 min,94 °C 30 5,59 °C 30
$,72 °C 30 s,5 MG, T2k 94 °C 30 5,57 C 30
s,72 °C 30 5,35 MEH, feJ5 72 CHEMH 2 min, 3"
HUPEITE 1. 5% By WHEE e Fi Uk A 00 3 [l e 4 Ak
PCR 7= ¥) 55 pGEM-T Vector 3% 42 3 55 4k K I T
DHSa BAZ 540, Bl AT &4 Amp (19 LB [ {485
FRHErh My R R R R TR SO, DL B
i BE RN TR Ve PCR A BH M 5E k%, PCR S0 P2 I3 [R)
TRE AR, AL TP A M3 S, HBE
WEEE I L VKR I 4 1 25 5 SRR FHPE e BT
1.4 AT BT K200 1P R

M 2 F 2 114 BH P B v 430 T B 500 L B
WT 1.5 mL 208 Y 26 % BigAE Ty, &0
J¥ 51 H BioEdit A= ¥ A 23 BRI (WEZR & S5 50 B
PR TE 423K , K Primer 5. 0 87514
Wit DAEIR N A 1 A5 58 B R 09 S 2 R PR 4
DNA AHHR , 28 PCR 43 50 W Ah 7 i1 KA i |
PrHEA TR ITA B35 72 W 8% my AR AR PE R TN M
TR I B 3K 70 B, 4R Gt ( Creste et al. ,2001) , 7 36
ElE7/
1.5 BHARBHE Z 8B B

FIFH GelPro32 43 A7 51 W7 4% 25 5 1) 3R 74 47 ik
Jie e LUK B, FF GENPOP 4. 0 B4 TREMAE A4 43T
TSN A S8 (number of allele, A) WL 44 B
(observed heterozygosity , H, ) FIHHEEZ4 5 i (expected
heterozygosity , H_) , I U #3547 Hardy-Weinberg
A, R Bonferroni J7 1A% 1E 1) B 35 PEBR UE | AR 35

P AEFI WA 5 f O el R
2 ERESMW

2.1 WEERESED I 5 HiE PCR I ARAT va el 7y 25
R5F5 58

MREER B B 10 1000 A4 5w B J4E Hh Bl LBk 1
52 ANEETE D A3 3 Hovh 36 A TobE S A M AT
G, BHE e R h 69.2% ., TE 36 A FHM: s e &
AMTBEELRIT47 4, Hrb CT/CGA TR HT 22
1~(46.8% ) ,CA/GT R FETT 20 1~ (46. 6% ) , HiAlh
AR ERE T 2 (4. 2% ) DUBR S A T 3
A(6.4% ) . FHMRIE Weber (1990 ) #2 i Y I FEAx
e, o8 & M JE 58 6 M IR A W A B 27 A
(75.0% ) 7 1~(19.4% ) F12 4~(5.6% ) ,10 X VI L
MEE & 70.2%, X LL10 ~ 19 R AR Z, &
59. 6% , T4 YRR M 35, TR T R A TR
Geih UL 1,385 I PCROHLIK I DL IE] 2, 7 b S
FRIEDLER 1,

M54 E PCR 18 2000 43 5k 72 BEAL Pk
TE 92 AN F g, M w4 2 H 90 A4S pe ke & A T TR
FE5  BAME SE R %k 97.8% , 7F 90 S FHME sa e h
T EFETT 223 A4, Hif CT/GA EER 3T 187
(83.8% ) ,CA/GT FE HIT 28 1~(12.6% ) , 73 5b
DER o Hofth 2 AL E R I 4 N (1.8% ), F T Y
NI E B HTT 4 4> (1.8% ) . FIAMRIE Weber
(1990) $2 H i 77 A e, 58 55 8 ARS8 S A R G
U535 N 188 4~ (87.9% ) .6 1~ (2.8% ) F1 20 4~
(9.3% ) ,10 VA A E A 7 24.2% , XL 5 ~9 Ik
K2, i 75. 8% , A U R 31, TR
JCHEE ST UL 1, 585 B PCR HL Uk ] LA
2, FERESCRAHE LR 1,
2.2 WM Wik R
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Fig.1 Comparative analysis of microsatellite repeat num-
ber from Lamprotula leai with two methods
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2 WHAESBESEMEMIEFIINANHR PCR 4R
Fig.2 Partial colony PCR results of microsatellite repeat number from Lamprotula leai with two methods
A REBRE AL B, 5 HE PCR 4,

F1 WA EHENLTEMERTE DNA XEHERIFIES| #MLE

Table 1 Comparative analysis of Lamprotula leai DNA library feature and primer screening efficiency

SCIEXT 4 Pk FH 14 wHE 10 ¥R UL Bt NEIETN OIREEZ

TR RS B REEL HITELE 51 51 51 PrE
R =E =SS 52 36(69.2% ) 0(0) 33(70.2% ) 28 17(60.7% ) 11(39.3% )
54#5E PCR % 92 90(97.8% ) 1(1.1%) 54(24.2%) 56 24(42.9% ) 19(30.4% )

R2 HEMEGBIESIMFERBESHEER(MHRESE)

Table 2 Characterization of microsatellite primers form Lamprotula leai ( magnetic beads hybridization method )

A7 55, 51175 EBREPY BAEE O RBRUN EFMEE WA GenBank

(5’37) T,(C) (bp) N, W G R accession

H./H, number

MP4 E’:iﬁéféﬁ‘éﬁgégﬁiﬁfgfgﬁ:gg (GA) s 50 245-470 13 0.629/0.839°  HQ444742
MP7 [F{‘:ﬁgﬁ%ﬁ?gggﬁéﬁggﬁ%ﬁgé?gg’T (AG) s 51 160-190 4 0.600/0.575  HQ444743
MP1S IF{‘:gﬁgﬁ%‘éﬁiﬁgﬁ%‘é&i@fﬁg | (CA)s 52 147-200 8 0.514/0.566  HQ444744
MP17 lﬂi%%%ﬁf;gii?ggggggﬁgégé (CA) 53 155-250 13 0.622/0.762 HQ444745
o LMCNGUICWOIT o o om0 osmase e
MP42 a=:?égﬁg%ﬁfﬁfg&ﬁéﬁgﬁgé (CT) s 50 235-370 7 0.632/0.688  HQ444747
MP43 fF{:;i%i%%ﬂiﬁ%ﬁgééégﬁfggﬁg (AG) 4 53 215-262 6 0.738/0.604  HQ444748
MP44 IE’:%igg%‘éﬁ&ﬁﬁgé@égﬁfggfg (ACAT),, 53 220-303 5 0.463/0.604°  HQ444749
MP47 [F{‘:i%ég%é‘gf&%%?cﬁggggﬁ (€T 53 125-147 4 0.674/0.672  HQ444750
MP51 IF{‘:gﬁgﬁgﬁ?ﬁggfﬁ?fgﬁgggig (GT)s(TG);, 51 160-182 4 0.205/0.687%  HQ444751
ws | EMROMTOGGIWIY oo, 5 s 7 o
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Table 3 Characterization of microsatellite primers form Lamprotula leai (5’ anchored PCR method)
(A S1YF5 HETH BAREE BN SRR WS A GenBank
(5°-3") T.(C) (bp) N, WA accession
H,/H, number
APO2 E%X%E%Ti%ﬁ%%ﬁiﬁgiT (TG)TT(TG) 50 350-400 8 0.520/0.784*  HQ129919
APO5 E‘}Eﬁ%ﬁ%&%ﬁ&%&%ﬂgﬁ&c [fcc N (TG),C(CT); 50 150-204 10 0.792/0.715 HQ129920
arg  FIGAGTMICITGOIGIGITICTIGANC (1) (GA), 45 150250 6 0.4400.73°  HQI992!
o ST OO e e s omes o
AP23 E%Xfl{gfggggg?&?& A (AG),, 57 202-216 6 0.565/0.758*  HQ129923
AP24 Eiiﬁﬁ%géggégéﬁgggggj (AC) 1, 51 190-230 7 0.583/0.804*%  HQI29924
AP28 ﬂiiﬁﬁ?ﬁggﬁggggﬂcc (TG) 14s(AG) 57 162-190 10 0.889/0.878 HQ129925
AP38 ll;:;I’?EX?Z&YSEE};%F&&C:(SETTGG (TG), (AG), 57 460-502 8  0.375/0.722* HQ)129926
AP42 EIEEXIT{XETVXX(L:(T;EE(T:%%A& ATC gg;?’( AG), 57 190-214 3 0.542/0.439 HQ129927
AP44 f{‘:ﬁﬁggzggﬁfgggﬁ& AAC E?f;i Cens 57 188-212 7 0.696/0.798 HQ129928
APSF2 Ei PONAN I ((JE? ()7;\ ;; 6C (CA)s & 3eama10 9 0.800/0.848  HQ412613
APSR12 IF{I;EX?X ({{(Yfi:riggkg’%;klg{“TTT EEZL‘;;C 57 120-140 6 0.800/0.824 HQ412614
APSF12 g=:1é§¥g¥§gfgﬂ%ﬂ%%TA AAA (TG) 5(AG) 4 57 171-205 4 0.720/0.754 HQ412614
APS28 E‘éﬁ%ﬁ%ﬁﬁééﬁ%ﬁgﬁﬁ (AG) 54 132-166 6  0.767/0.776 HQ412615
APS31 IF{ﬂ%ﬁ%ﬁiggﬁ%ﬁigggggﬁ? (AG)4(GA) 54 100-112 4 0.750/0. 707 HQ412616
APS45 ﬂ::giéég%ggiggéggﬁ&éﬁggi (CATA), 54 234-276 9 0. 893/0. 875 HQ412617
APSF29 f{lélfggxg}[f:fgg%‘ﬂc%[ AA (AG) 57 214-278 10 0.894/0. 896 HQ412618
APSF36 g’:ﬁléﬁggﬂﬂggﬁrgﬁcc A (TG)7(AG), 57 242-272 8 0. 862/0. 860 HQ412619
APSR52 IF{’:iﬁ?g&&?ﬁgﬂgggg%m (CT),(CA) o 57 394-426 8  0.833/0.822 H(Q412620

5 B 1 AR REER W AR T B A PR A R, R
GIE AN 28 X, b BRSBTS S 1)
17 X}, e 4 A9 B Re s T 2 8 a5 14 11
X, GenBank #fifi 5 ( HQ444742 - HQ444752) (£
2) PR N 39.3% (% 1) ;5 548 E PCR %
B DR, A IS PSR I 56 X, 5
W R AW WA 51 W 24 XF, 28k
519 19 %f, GenBank % [ 5 ( HQI129919 -
HQ129928 HQ412613 - HQ412620) (£ 3) , T L%k
EH30.4% (F£ 1),
2.3 ERINEEFRAE RS L Z AR TR
TR 2 Fh Oy O | ) Stk e

1A FRBE BRI AT I DY 14, 0 5 1 1 45 51
DL 3, 25T R E IR 11 X2 AT
Yy 38 B S R U BGE o 4 ~ 13, W 24 & 1 1)
AL IS 4> WA 0.205 ~ 0.738,0.566 ~
0. 839 ;54 PCR ILFF K& 19 ¥ 25194 1 1Y
LN IERBTE RN 3 ~ 10, WL 42 A 1 WA &
JEFE 394 0. 208 ~ 0. 894 .0.431 ~0.896, 45HR5%
B T 5 | ) EL A A v 1 22 2 T R o o e
(R)38A% Z2 A5 M, T3 A, 358 FH P b 7 325 T I 2 1)
18 X TAL 5 14 1 3 [ Al 5 22 IR /K & Rk~
=AM R AL Z R SY . Hir 10 XFTE = A
SRR B R m n 230 UL TR R R TR
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Fig.3 Amplification results of partial primers from Lamprotula leai with two methods

A HEBRE 5B, 5 4l PCR ¥,
ST RRAT , ] T IRAK s i ZRE RS
3 3 i
3.1 PIRh O R T A (SSR) brid i — 26 G4
P R) et

EIR o AR T R i T IR PRI 2 A s e 1 — 4
T, B T3 (Yang et al. ,2008) ()
(Hamilton & Fleischer,1999)  f#(4E %) ( Cyril et al. ,
2007) L RALSZF BT ST 21 v %05 1 i E S AR
T v O T SO AR A 1 JB e Y SR S v A
TEEZER 1Y) — A AR Bk e ekt
AR ST BT R SO LA A AT A5 R R A 2
TC AR A 24 22, B b AT DA BH M T Rk F)
100% T 1 e 0T it 19 SC PR (B8 52 52 55,2006 ) . 93
A AR R — BB PR 2R 2 R 0 0 R B TR A8 I
A R 3R R W e 1 A VRN U A TR 1Y
FURSRE , REBR T T B SR VA WS AT AR
0, — O BRI S - . TIAE 4 °C A7 RN
[ R REBR A 2 V- e BRI 20, H B WG BR
IR 5 53— 03 T, 5 VR ) TG R R A% U A 4
il AR B BRAS &t AR P 9 5 B B Y, IR
PRAPIRZ B A T T R 80 0 e B B e e, 1>
PRAER R LK B e m 1 0 B RUCR (B R B %,
2005) o AN M G ARG BR B AR R SRR AR
W SERE T, Zeid — U AR A S M R R = R
PEVEE , SRR s B P2 H i R B KAk

57 PCR £ JE—F2E T ISSR-PCR 1) SSR
I3 BRGNS
24 (Charters et al. ,1996; % K B 4% 2007 ; T /N F-

£5,2009) , FESY T R E ST FRASEE L, O iRy
B R AT AT A B —E R AL BETENS
Hlo 2 P P B A, L e ) A A DR S H
S RN L1310 e R S B o 1 el R s el 1 i s i DR S B
X 25 H B A 2 AL (1) 1o T2 J1 7 47, X R s
T PCR ¥ 3519 51 Wy igh J2& R 48 3 B 91 P B 1) £ ~F
X511 (Fisher et al. ,1996) , {HXFF 19 v (1) B2 & )7
Hi1, HATABFFE R ECE IR B 735 1) R IE Fisher
25(1996) FUR K B4 (2007 ) IBIFST, e Rers 21 1 1
TBEFH) H AT ZAR A ] R SF XS — A5, X
B YRIZET R E 5 P EC A T U T2
BYESHT, BT 5 I 0 2500 51 ke = 4 Sk | fRT T
51 AR S A B AR PT REAE L IX & AR i ol X R
I S AE T T LI A — A5 1 B BAS (R 2 i
ROESHIRL P MG . Fisher 45 (1996) %
FHFEAR 4 Rl £ AFBR h dCTP ¥ BE R ik S e
AL ZARICII [ a-2P ] dCTP RAEES B 35 9 1)
HB| Yy X TJCEE SR ik PCR RN B ) T
i s PR/ D 5 | 4 0 6 1 2005% . 2) Tl RR R I b
POy s TR A, 4 2% 3 (Brachet et al. |
1998 ; Palma et al. ,2007 ) ZE 4115 | 9 A Ik 0
JE AR B 5 18 5 51 0 B AMEC X AT 7 A0 3 BH B
b, I T AR 4 ik 02 E R S s — A5
Y, SRS R SF X B S | — i T 2 855
Bro XF AR BG4 SHEER S Ik B T A
FPHNBET 51 —FF 38 F BRI B IREE I B 9™
B ARSI RRIE T A5 WA . AR SRR Ry 5
YRR It 5 1 B &, Dkt S ik PCR RN T
Yt T R R 5 5 14 5 (T 5 | W AH DL



B WS WIS RS SR PCR ETF A R I I TR ARIC A Lh 929

3.2 MR BB TR Z B MR IC AL
=g

S SR FH B R 0, DA A BH A B Bk
A S'HE PCR BOARZRAG A B o b LA vy, $R A B
HTEE , Panaud %5 (1996) WA, 3 T2 M &2 ALY
20 52N Z BIAFTER G s B 55 A 2238 (We-
ber & May, 1989 ; Johansson, 1992 ) A b fif T2 B &
WHS Z M Z R FAE TEAR DG, — Mot TR %
IS W=R 5 GO B V- SPNE A NN E AR IE 27
PR R, AR DIRG9 E A R 10 IR DL
AT 1, 30 T 0 3k 22 A8 PR AR B & i i i 4 1
FrRic A R (FhRCCEE, 2005 ) , A S50 G B &
LRI d 70.2% 1w T 5T E PCR 35 1
24.2% , NI HEER 4R 15 6 8 19 T2 SO Jo e
o FHAK S YA L, DU TR 4 B i ik 0
B I H 2L SR T RO AR FO IR, 75 21k
TFRER S A BERTT AR Z 2 B hRic OB =2
ZZ 4, 2006; Evens et al. , 2006; Herbinger et al. ,
2006 ) 3 AU S 96 G B BT 4R B TT R R B TR IR
4 39.3% =T 54 PCR 2: 1 30. 4% . BRIT4F
18 DG 25 T 5 B804 7 1 ORI — LR b, 57 Bl e
PCR TP R LR AR EAR A [ A 2 A e i,
L Ae4E (2008 ) 8 i 12 07 VA IT B A T 1T R AR
I AR N 25. 2% IR T Hirata 25 (2006 ) HI & £
SCPRETE R R B TR PR ICAH 65. 8%

SCPRR 7 TT AARIC AR H BT 5, A 52 56 ]
WEER & 4R 1L 54 PCRIEFF A Z B E51 910
JRASH Y, AR 5 5E PCR 78 N7 SCIE A5 TR L
R RIE T (HR X I E M T A — 4R R0
Yy, WSR2 BN 1Y R e TE A A 24 B 175 00
T EBR AR VE TR 5 | W R RCR B | T HLSCPE Y B
AW . T DATE PR UETF A 805 1 By A4 f ]
55k 5E PCR ¥ESU 20 BE 22 Pk se BTN Y 5 1 |
W55 X TCREIGINIT R AS . T38h, NP k£
SHELIWTEFR TR 381 Z e VR BT R 5!
B 7E PCR 1 i A5 09 5| 1) 35t 4% Z2 AR R 45 50w i
LG, A LT 5 8 PCR IR 7, ESR & 6 15 ik
13 3CIE P51 o B g, O R R0, T 574 € PCR
EARAE T A1 Wi ZRE TR B . A
S TR AR PSS T & 30 X R ik LR 51 4,
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