


























(2) PNAIC & 2 FpSATHIRRLE 2 LI e NE oot

PRk 24 FFEE MUK PERIN S ESIRIE S 2E)

FHLKER « PRI AR + 9l
*ANTATHAR AT AT 2 — ARy T

1 B#®

v A (Paralichthys olivaceus) |Zisitkfi T D ERIRHIAME RN &0 HASH TR AATHGT ST
W5,

HGAEFN S SN D BISIIEAE IR TENRH V| KEHAICE < BAEAICEN ME2385 5 19, Haiifan
RGO —RNTIE, R L2 B RIS TH D Z & Y 0E 2 BD, & Z Tt 7 A DENEYE T
THZ LIk, fHAEYIVERT D mE A RS = ENEETH D,

L L, THECIEIEC X > THANAMOTERERLINIIREE & 72 35570320, D728 DNA 734 VT &g
WIS 36485 008, BNAMIEARTIHBFEO 272 LT HARE (KA b)) @ DNA NRIET DAL, &
ORISR L 72D 59,

FZCAMZETCIE. I h= RYU 7 DNA @ 16SrDNA FEI A 3t & LT, PCR CZ OfEA HlE T A b
7 A D 16SrDNA SEIROIGIETZ T A fHE T 2 7F FiZig (PNA) 27 A Lic, ZOPNA ZHWT, & 7 A%k
ROENEIND, ZhR K HEREEZRRINT 2 EEML Uic, F12, PIHEREHRER R v 7 TERDINEECTH
HTHV A D (Sepioteuthis lessoniana) \Z-OWNTH PNA 27 H A o L, SMAROENEW ST E1T-o7,

2 MHEBIUARE

MEFE LTHOWZE Z 203,05 23 B LT
24 TR THBUETE AR S AL, 0%, TR T
Sz AL ERTH D, 2D 5 HLENEWHE
RSN 11 B L L. 74V A4
JE, SRR 24 -8 H 31 HICHEEEM T <
Iz 30 R CoH B, D 5 B EINEWID TS
iz 9 iR HE A L L= (Table. 1),

HERAE S H LB NE IS 20
F=% / —/VEE LR LT, B 7 A DA
B S NCHEBFEN A CH DA, 78K T
Vet LT-ARICR R 28 LT, T b S AU CRsknl)
HERZ2O AT, T 08k CTHRET A XL, 5
~10 mgz it & L7~, DNeasy Blood & Tissue
kit (QIAGEN) ZHWCZiub ikl s DNA
ZAIH L7 Fig.1 Location of sampling site.

SR E LSOOI har KU T
16STDNA 55 fElk A HamE 3% 7= D D=/ 3" —H/)L 7T A <— (16Sarl.1~3 KT 16SbrH1~3) OEFIRRE T A &
T A1 A F30> 16SrDNA E5FEROHENE 2 FH A2 7= 657> PNA OFEd%1] (PO16SPNAOL & SL16SPNAOL) % Table. 2 |27
L7, ==L 75 <—(F Palumbi et al. (1991)? DHDOELE L= b D THhD, 1 Wik D PCR
B X, Multiplex PCR Master Mix (QIAGEN)7.2uL. 10uM 774 ~—%50.5 L, template DNAL.Op L, BX
UVKEK 4.3l DEF165.5uL & L, 94°C4 53 DB, 94°CL ZpDEVEME, 45°C30 Fbop 7T =—1 7 72°C1
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TOMERISE 35 A 7 AT, I 12°CT 5 DOMERISZ T T, £lo, 2= "—H L7 T A ~—DO M
E RS HIZOIC R E AR, Table.1 The profile of the samples which were used in this
HRINENY), BREZEM), RIEEW) study.

EBEFET SOHWT PCR %

1TV, HEIEET R 2R LT,

AR A | DNA i%‘@’%ﬁﬂ%ﬁ“é PNA @ Total length
NN . _ . Body weigh
Jﬁﬂi/}%&f é—’ﬁ%&b A f:&bﬁ:\ B 7 X Profile of sample Date Code Ie:;th ° y(;v)elg t
DNAFEA 1A %72 ¥ PO16SPNAOL (2 (mm)
2 August2012 PO1 116.0 13.0
BE100uM) & 1ul, 2ul, 3ul, 4 2 August.2012 PO2 103.8 9.2
wL Nz 7= 4 X CTPCR Z17-77, Al 12 September.2012 P03 176.3 50.2
B . 12 February.2011  PO4 159.3 35.2
*ia“‘?‘j— U A 77 DNA *’%K 1 *ﬁﬂ:%ﬁ— Released Bastard Halibut 15 February.2011 PO5 120.3 17.8
V) JEE 100 M D SL16SPNAOL A~ 2 ;1 L,  between 2011 and 2012 in 16 February.2011 PO6 199.6 68.2
Turuga bay 26 July.2012 PO7 1237 10.7
50uM @ PNA % 21, 10 M 0D PNA 2 August.2012 PO8 93.0 6.6
Zoul PN 7~ 4K TPCR Z1T-7=, 2 August.2012 PO9 149.6 410
P < 2 August.2012 PO10 117.8 14.0
T AU A 7' VA DNAARATTI 26 August.2012 PO11 126.0 20.6
2= "= LT T A ~—|Z PNA BN 31 August.2012 SL1 39.5 8.0
N L — . 31 August.2012 SL2 51.1 212
ZC IstPCR 2470 HEIEHTAY 73)\14@?% 31 August.2012 sL3 532 18.0
STVRNGAITIE S DICPIICERET  Gaught Bigfin Reef Squid g} ﬁugUStig}; §L4 52_(2) lgi
U727 J A ~—16Scrurh T Semi by Nuka fixed fishing net o1 /UEVS " 7o '
31 August.2012 SL6 79.1 38.8
Nested PCR 3 L7~ (Fig.2), 31 August.2012 SL7 66.2 30.4
. . 31 August.2012 SL8 61.5 241
PCR EEW) X TA cloning kit 31 August.2012 SL9 421 9.4

(Target Clone, HYERG) 2T
sua—=r7L, oAU A k
an=—%bty s 7y 7L, 2=
—YNT T A~ —ZHWTPCR 21T

Table.2 Nucleotide sequence and melting temperature(/m of
Primers and PNA probe

ofc, 722U, BT AEHNEMTH  primers and PNA probe Code Sequnce Tm(°C)
DNZHIATH DEEARIT OV T, forward  16Sar-L1 5-YCGCCTGTTTAACAAAAACA-3' 450
%0 PCR #EW) % TA cloning ¥9°, ¥ forward  16Sar-L2 5-YCGMCTGTTTACCAAAAACA-3'  45.0
A DI — T AR CIE DT, forward  16Sar-L3 5-YCGCCTGTTTATCAAAAACA-3'  45.0
PCR PEMIIE. ExoSAP-IT (USB) Tk reverse  16Sbr-H1 5'-GCCGGTYTGAACTCARATCA-3' 450
WL, YA TN —T U ARED reverse  16Sbr—H2 5-RCCGGTCTGAACTCAGATCA-3'  45.0
reverse  16Sbr-H3 5'-CCCGGTCTGAACTCAAATCA-3' 450

T L— k& L7z, Bighyer ®

. . forward  16ScrurA 5-TTACCCTAGGGATAACAGCG-3'  45.0
Terminator V3.1 Cycle Sequencing
. . . _ PO16SPNAO1  5-CCTACAAGCTAGAGCGACA-3' 784
Kit (Applied Biosysytems) |Z X ¥
SL16SPNAOT  5'-GTGGGTAAATCTGTTCGA-3' 76.4

forward 774 <=—% W\ TH A7
N — T ARNGEAT ST, A TV —7 T ZADOFME, FIHOIZ 96°CL A H 0BG, 96°C10 FhEE
P, B0CE DT =—VU 7 60°CD 4 pOMERISE 25 A 7 MToTe, 1FONTHEHREFN DT Z7 4 A2 M
TV =7 77 OMEGA D CLUSTAL W IZ X > THTV Y, AT AR A R & Bie s L S - BldIicou T
NCBI @ BLAST % FVNCREOWMER A1 T -7,

3 R

Table. 2 TaxEt L7274 ~—TPCR LI=fEH, Fig 3 DEITELD 11T A, 200FF, i o
K. A=A A 5T T AT LADGroup a THIEEHEND, 6:/ AX VTV, T: X DT H=, 8: 4%
T, 9P VR ATDGroupb THLHBEA, 10: VT TATA 11 ZBTHA, 12: ATV A T A 13:
T HA D Group ¢ THAHEKEW), 14 : LTV F T = 15: /X7 7 =D Group d THHRREEW), 16 : A
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VX F ¥ 7D Group e ThHRIEN) F TOMRAY VERIM T, 650bp~800bp FEEE DT OHINE DTS S 417,

PNA % PCR | ZJEEERICHRIN L 7= PNA-PCR OfE % Fig. 3 1254, £ T A TIH 100 M @ PO16SPNAOL % 4 1 L ¥¥0
LCLH=L PREGIEDSIHE S NZ, —H, 7A VA I TIE, & TOLRMTPCR BEiEDBHE Sz,

ET A, TAVA I OENEY IHTHERE Table. 3 1Z7k97, 0TUL~O0TULL IXt T A BNEMH LR S 7=l
FTHY | T TR LRS-, B2 0TUL, 2 1% Gobinae (NEHEEL . 0TU3~O0TU7 & Gobionellinae (=
EA RNV AHRL) FEONBENRLZ L O T AMEE DR S, 0TUL~0TUT O/ NBEORSIR ED X 5 7oE
BZATNDS, NEROHE IS 2 e/ RV IE L T, T Ku 2T A%&ER L= (Fig. 5), ZOREE, 0TU1, 2

[FANBIZITR CTH Y | 0TUS~OTUT [(FAI U F TV
F1E. 100%0 0TU8.,99% > 0TU9 & OTU10 TdH V)
FNENT aYX (Gerres equulus). 7177 FA
V< (Engaulis japonicas) . & 7 A (Paralichthys

(CUTRARLE Tl > 7o, AT 1 =78 99%LL AR L7l

Sepioteuthis lessoniana
digestive tract DNA

1st PCR
olivaceus) LHIESNT= TAVATTOENEY)  16sariizgs l 168ar-H1,2,3

B SHZEAIINE 0TU9, 11~0TU16 T D, &
DI HOTUL6IEE k& 100%DRER V—E7R L,
g B LTS, EOMOBIFIE (0TU9, 11
~0TU15) (34 THEEfA &l &z, 27T 99%
PLEORET O—% R T BSINT —H =R
SR, 0TU9 134 % 7 F A U (Engaulis
Japonicus) . OTUL1 {Z> a¥37 7 (Lagocephalus
wheeleri) OTU12 1Z33 V) (Hyporhamphus sa jori) .
O0TU13 VX1 7' F (Pennahia argebtata). 0TU14
I3 A% A H Beryciformes) &HESNI-,
OTULS | IARFFEME A Ch o7,

b J A 8RO ENEY N HIET-81 7 u—1D 9
BARA RNTHDE T AD DNA B S =0

I a—2DHTHT=, TA VAT 9 EEDEN
BWiofgl- 89 7a—r DI BRA N THDLT
F VA TOINAPEH SN v — 1307257,

a b c d e

1 23 4 5 6 7 8 9 10 11 12 1314 15 16

Fig.3 Result of PCR amplification.
Group a (Teleostel) 1: Paralichthys olivaceus, 2: Anguilla japonica, 3:
Heteromycteris japonica, 4' Pleuronectes yokohamae, 5. Tarphops
oligolepis. Group b (Crustacea) 6: Scylla serrate, T: Macrocheira
kaempferi, 8 Euphausia sp, 9 Pennella sp. Group ¢ (Mollusca) 10:
Astraea haematraga, 11: Cypraea sp, 12: Mytilus galloprovincialis, 13:
Chionidae sp. Group d (Echinodermata) 14: Anthocidaris crassispin, 15:

Hemicentrotus puicherrimus. Group e (Cnidaria ) 16:Actiniaria.

Yk

7N

PCR product amplified PCR product no amplified

2nd PCR

16ScrurA 16Sar-H1,2,3

/

Next manupilation

Fig.2 Diagram of semi—nested PCR, showing the
primers used each PCR.

PNA-PCR for Paralichthys olivaceus PNA-PCR for Sepioteuthis lessoniana
M 1 2 3 4 5

M
'

Figd. Results of PNA-PCR using different concentration
of PNA.

1 and 6:Addition no PNA. 2~5:Addition 100uM PNA. Each PNA volume

arelpl in2, 2uLin3, 3uL in4,and 4pL in5.

7~9:Addition with different concentration of PNA 2 pL . And Each PNA
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Table. 3 Number of sequences detected from 11 halibut and 9 squid and the results of homology search
for the sequences

Paralichthys Olivaceus

Sepioteuthis lessoniana

Taxon Species A:S;ﬁ:‘:” Homology(%) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10PO11 SL1 SL2 SL3 SL4 SL5 SL6 SL7 SL8 SL9
No of colonies No of colonies
48 X P3 10 48 48 3% 48 9 48 9 8 8 32 8 8 8 8 8 8
oTu1 Teleostei Gobiinae JX029961 94 1 6 6 7
oTU2 Teleostei Gobiinae JX029961 91 1
oTU3 Teleostei Gobionellinae AY525784 96 1 1
oTU4 Teleostei Gobionellinae AY525784 95 2
oTUS Teleostei Gobionellinae AY525784 93 2 5
oTU6 Teleostei Gobionellinae AY525784 92 2 1
oTU7 Teleostei Gobionellinae AY525784 91 3 1
oTus8 Teleostei Gerres equulus AY541668 100 32
oTu9 Teleostei Engaulis Japonicus AB246181 99 2 29 8
OTU10 Teleostei Paralichthys olivaceus AB028664 99 1
OoTU11 Teleostei Lagocephalus wheeleri AP009538 99 1
OTU12 Teleostei Hyporhamphus sajori AB370892 99 1
OoTU13 Teleostei Pennahia argentata HQ890946 99 1
OTU14  Teleostei Beryciformes AP004429 99 7 4
OTU15  Teleostei Teleostei - 99~100 5 4 5 8 7 5
OTU16 Mammalia Homo sapiens JQ705321 100 1 3
failed 16 3 37 4 45 3 40 2 1 1 2 3
total 48 1 1 10 48 48 1 48 9 48 9 8 8 32 8 8 8 8 8 8

2%The contents of gut was some fish. So the PCR products were sequenced without cloning.

4 EE
AW TTHA LIz T

A TAIVA BENEND
FEFLA) PNA 2 U= PCR C
T A THIVATORA
I~ 16STDNA 57 REEk g 4
FERPIZPAET 5 Z &5
37~ PO16SPNAOL 1% 100 2 M
ZAuLEIMLTe 7 A DNA
HAE A PHE R T=DITHT L
SL16SPNAO1 Ci10 % 2 uml
TSINCT AU A 7 DNA i
ZPREHRT -, HEREMRE T
= % PNA SR D1 DA
IIARHITH D 5% ORG %
B 505, U DNA DR
THIEFRRE I K D D0
AREMEE LTE X HIVD,
t 7 ADHENEMHHIL

OTUG
oTu7
B oTUs
7a oTu3
OTU4
48 - .
S & E 1)
- R ANt
____E{___————— EWE AN i
44 LAwdnos
71 e & i
NEoF
oont?
FFITEFF
8 2t
OTUA
99
STEJTuz
—
0.05

Fig.5 Maximum |ikelihood tree for affiliating 7 operational taxonomic units
(0TUs) obtained from the digestive tract of Basterd halibut.
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AUNE, A uFxTY | LUTZEDOER e N EENS RSN, B2 7 TFA TR adXEOHET
KT DL SN0, DHTE -7z, ZHUThgi Szt 7 A1k, 208X g ik T o850
GO NP E FITHE T 572072 8 Z 2 bivi, Ktk 7 A DRKOBFEERIL, #ETHD, ke 7
AT G DR AR T 5 - O A B 2 R — BB ORI ST D Z EAVER Y2k v
WESNTWD, Lo THREZIEK L TWARMEZIND b 7 AIEAIC L DIk S, ~BEEZHET 2N
L AEZKSTNZEEZ LI, F72. BT A POS ODENEMINGIL, BE 7T AU S0, [FIRF
(RO T JFEN I CHERS =, ZH07 D DNA ZfhH L, PNA-PCR Z§A77-25, HEMEWT A 13455
Nieholz, iU, 7 JFEEOFFFEIINE LA F-< . PCR CDNA 2SR ATREIZ 72 > CTUWVZ AIREME D B 5,

T AV A T OBRNEYNO bIEFF AR S, MO CRZRFETE DI, WEI7TFA T, &
nJ7F, 3V AT IS, BHIBERO DX, oA XA BRESRIE SN2 L ThoT, it
FRAETIE, A XA BRI AKX A Ostichthys japonicus. ~7 HY 74 Monocentris japonica 13|
TSNS, ZHHTEREA L~V Vo A3l ML L CNDEDT, T4 YA AR Z S
XU AKX A BAFEERIE L QO ADOITEIEIE) 7=, OTULS {22V T, 16ScrurA T Semi—Nested PCR 247 -7=
T2 O MERERT T LAME 5403 (120bp FREE) . T —F X—AME Tl OfFEICe v b L, FERFET 52
ENHERE T2, L L, BONTEESNIETRFEO LD EE X B, 74V A I 6 ER RS TH
L7, HERETHD Z EAVREIND,

ETRA8l Ia—rinh 1 71— DOt T A DNA DRI, BERICT AV A D89 7 a—u T A VA T
D DNA PRI ENT=DIX0 TH Y | 1HFAHA N DNA OHIFEIIPEE ST, ZAUXPNA-PCR 5 Z &2k,
IRES BT A « TH VA TERNEIATIATIONTZ L 2R LTS,

AMFTRIZINT, & T ABXOT AV A I BRI 0 FAEWFRNZENED & T 2 FENBI# S,
BT A TH VA TTENEDD O IXEE RO DNA MR S, Zb ORI e 7 A ORgitE A ) HEREE T
%9 2T, £T VA WhikEERT DHHRTEIO S BIEFICE A TH D, S SHICZOFGNE, PNA 25&fh
THDHZ ETEOIRN, BT A« THVA DI ET | IR AMREISH TE 28 Th Y | FrTias
WEDORBHFEICIEFIEN TH D, 5%, WHRICBW L, ZOFER MR, XUA =, F~aJs
H L, EREBSCHSEO M) HKEZEIZERL L T E 720y,

5 HiEF

it e 7 A Z BT 2 BBRRE S )W T2 72V S E IR, FEEEIEANE 2010 & 3 Dt FRKERER
B OEEE, PNA-PCR (ZHARHRELC T\ = 72 - BB R T i R B OB - S AR HONC
KRGO A 5.2 TIAL & & BIT, THAWTIRW T KEERBRR OB E S BILH L LT 5, AW 3
VLK 24 MUK BERAR BB F I L > T To T,

6 Xk

1) —mt, Filgnst (2008) @ AR FHEICIST 5 & 7 AR BOTIRORETE. 49 MK EVRRES 3 &

2) AR 77, imEEth, (UARES, EfEE . REEE. R R (2010) RS TSR A T AD
TEIEIE 2 TR OBEIE & iR oEE-.  BhsfEsEr 2 —H 12 32—43

3) FHENEANREE DRSO < D HEERE (2011) @ RHEEETREHESERFE MRS, 255-281

4) R, R, (UEEE, EakEsE (1997) SEBURIR A CHGRE Lo v 7 AN TR OFBARRAE &
RIS, Nippon Suisan Gakkaishi 63 (6) :886-891

5) Symondon WOC (2002) : Molecular identification of prey in predator diets. Mol Ecol 11:627-641

6) Suzuki N, Murakami K, Takeyama H, Chow S (2006) : Molecular attempt to identify prey organisms of lobster
phyllosoma larvae. Fish Sci 72:342-349

7) Palumbi S, Martin A, Romano S, Stice L, Grabowski G (2002): The Simple Fool’ s Guide to PCR. v. 2.0.
Department of Zoology and Kewalo Marine Laboratory, University of Hawaii.
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(3) b7 7 VREAEICKT DEESRIITOT VT I T HIBROFE

BB TR - ORI 52

1 B#®

WA, Bt o2 — 20 & BREEIE. AR X D ifSERE OB IC L D52 F A e,
FE A PERRR DO, S BITIE, @b 258 M2 Ct LRI & 5, RRICRBWTE, F
i 22 RFEIHHAR O LB L 2M T, ZAVE THEMEID —2 & U TlRE L T Ykt v 7 —
TEFIRKPERBRIGOMHEMSEE & 70 5 & & HIC, EBNAE CITFER APE ISR L L7 RHNISHE N S b & [RIRES
ANBOHIE B STz, Lo, B Tk, BEOZEE I/ & O OFEHAEFERE B OB, AAFEOERE
BENEMT 5 E Vol lmcd D, £, FEAEMIZIT, (KBEOFHERLEL 2D 2 Lond, BEOAH
H—@REL o TND, £ T, Yoo ¥ —CIIAME/AERFEO FUE LA TV, FEERHOERERS L O
2 A MR EI2BHTWD, ZOBMO—>oE LT, b7 7 ZHEAEICRBIT 28RS (DL, TV
T T HERIR, BEAEED ORIELA1To70, OB ARG LTz,

2 A&

N 7 VEETEE EPEEEDO T T, AERRIIN S TIVT I THEDKEE 2 LD - RE (7 7R
EWESN) & FE L7 Rk 22~24 4EFED 3 MEDEFERER V29 L —fRIZREEERRSY] (VA I XY RY LY,
TNT T A BEAERHGET ; 7 7 IBRTERRS & FES) TIT o T2 WK 18~20 4EEED 3 HAFED A ERE R V99
FHEPLL, 7 JHEERYIE 7 TIHEEERRS & OME < AFREO AT o1z, 728, — MRS RO
BHHARIIZ T B o35t 16 B, 747 X 7 035(kfk 156 H B~40 A, BLAEEEHISMEE 20 H 25 Hifir
FTERHoTVNS,

3 R

Rk 22~24 ARFE VDY L SERE 18~20 ARFE VIO DAEFERER AT 1. F2 IR LT,

1 FSOUEEEESR (DUFHERRY  TILT S THIR)
B WINERES | b RS | AR | WEREK | &R DLy | TAFIT | EAE
(7R) (18 (%) (A) | (nm) (fiE ) (fEfH) (kg)
SRk 22 AEEE | 50t X4 H 1.7 21.5 30.0 66~175 44~58 | 1,798 — 669
SRk 23 AEEE | 50t X4 H 78.3 13.8 17.6 55~68 36~46 | 1,721 — 174
SRk 24 AEEE | 50t X3 H 68.5 25. 4 37.0 64~68 42~47 | 1,534 — 350
x2 FSOUESEEFER (JJIBEERRS  TILT I THAEE)
IGR=TIaE wInERE | METER | A7%E | MEREK | &Rk ULy | TATIT
(F2) (i) (%) (H) (mm) | CfEf#E) (f&f) (kg)
SERK 18 AERE 50 t X3 60. 7 46.8 77.1 40~45 22~28 203 97 48
SERK 19 4ERE 50 t X3 60. 8 26.7 43.9 45~50 23~37 245 94 75
SRk 20 4ERE 50 t X3 39.5 15.3 38.7 58~62 47~48 272 64 345

B TR0 13.8~25.4 HE,
53.2% T

FT1~2%HD L. 7 T HEELRIIOMINA REIL 68. 5~T1. 7 HJE.
WAEFRERIL 28. 2% C, — 7, 7 7 HEEELRIIDOZ L6 1E, 39. 5~60.7 J7JE. 15.3~46.8 JiJE.
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STz, ZOREFAE BRI T 5 & | 50
7 JHEEERANL 7 7 IHERER I . A AA
TRy OAERR ool L . A
MU, B A PERE OB IR o8 E ®
FHA B LOHERHE ZET 5 > ‘p

&L 7 T HHERRY O RS 30, 0~
37.0% T 33.5% L 720, 7 7IH
AR D Z 4013 38. T~43. 9% TF 20
$J41.3% L 72 o7-, LivL, Z7Z7H . AlLOE- FEE
BEEERZITIL, fFE HE 40 H~60 o FSTTHERR

B LW, AERERENoT L 0 20 20 e 50 100
FZAbhb, £, tRTO T T (B
TR AFEDERRE D L, BAR 1 +rSOTEHOBE

DA TIL 43.8 % <2 1L A fih 1%
28. 1% L W= i Th o7 (l#F & BICAEELRINC T VT 2 T HafEETe) ,

FEEICHOWT, IR D ERORERIE Y OF —& L i L7228, BEidRoniroz (X 1),

(8 Ik
5

30

4 {84

ARID N T 7 JFEEAEFEOREELRFIOKGERE S CTld, 7 ZHERRSNIT 7 7 IHEEEBRSINC BT, AR
I35 2 BURUVEESR & 7r o7z, L L, EBICARRORER EFE 2 Fhi L T < BT, 77 I 7 OFHEEEN
M IpoTe Z LT, ZOIEERRMUET B E R Z 0T 5 Z EDHERA K 91872722 i3, By
FEOAHEE 7o oT, Fo. BT T Z AT L E S T, R THEERME R < KR £ oD
RBIEZ8#DZENZN, ZOZ ERNFKTHEERLZR T TN LIRLIEALND, 29 L &b,
ABIOEEERRINN S T IVT 2 T ARG ZHIBR LR R 2 2 E TOME & HMic T 5 2 L icid e
NdHoHERDONT-N, AROBRGEIEETHDL EBEZXZTND, BT, EINT, Hi-72fAE ks L
TV BROMELEZ D, FEAEL R L W BT, wlo, EEa X NE#&k & @ oRsit. il
D E) ZX o T MERDH D,

S1F T VT I TR A TR U7 RSN & OFR R AR PER B DB 72 D DD E WEES 5 B
NbDb,

5 3@k

1) FIEREEAEEE (N9 772 @R o % —(2012) © HAHERE A PERT e A B B

2) PR EPERE R (hT 72 WAREISsE Y & —(2011) : HAWGRE A PERT e R E k)

3) MR EPERES (NT 7)) BIRRREEREE v & — (2010) : AR 22 4RBE H AR BRI £ o 2 —HF
FEEE B R

4) (LHEPERE - SeEEH (2008) - FwFEAMESAESE (M7 770) EHREERAE L ¥ —FEREET
Ji% 20 RS 16-21

5) YeHZEH. - ILHYERE (2007) : BHERFEEAEPESEZE (N T 7 7) RAREEHAE L ¥ —FEREE P
% 19 4R : 19-24

6) SRHEH - KiTFHZ (2006) : FIHAMEAPERE (7 77 fEHRERREE v ¥ —FEREE
% 18 4R+ 20-25

7) WA T - L HE] - HEERCRD - LB - RSN (2011) ¢ N T 7 VRS AR, L0 RARERIASE
ISR AR 23 AR ¢ 13-14

8) BAFER (2011) : b7 7 FREEAFEIZOWT. AEHHEENS L BOEN S VIR EGHREE -
AR R 23 4EEE ¢ 38-39
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(4) S<WT =il thn EEABRREFE (hE)

ARl S - ARAS K - A HE
*L RIS

1 BM

BUE, Yo ¥ —TCHAEL CWDHET id, KRB DRERAPE L7 (LML FL 58T o35
Fepk U7z #iAads JOVUEERE) || DGR CHHEM S D KRB HEIR L, AFESN T\ D, TOMET 3R
NOWEERFEFRLA DN ARG 22 S FHAEFEICH T2/ Th D LV iHliz i b, —FH, 7%
RCEA DERIN UAEPE Ul (CME F2 L3089 12 Clid, S5O Rm EAkd b Tnsg, F
7=, RIRBUfIL, I LV IEEDNRLE T, BREORBEZ I VIENEIIE T T2 650 | EDH
RIRLIE T D,

Z 2T, R ELTL 2 RBORIKHET 20> B BT D HAN 2 MGt L. 2 OBl HEI, fi A
PETDHAM BT 2 L L bic, KoFEEHEOEy (K0 I8N DREL) <V T a4 RET S Hi 2 BR%E
T D

2 Fk
1) KA EHMT7 A0, WX
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