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FREmHE LK WNHETICEE Lo kiE
NYZRZXIMI POy FU 7 DNA SR

[ R BRI - ARl - Ko — - AFHER

Lee Hang*** - /NI|

EAIPN

GERk 224 2 F 25 B/ 224 4 A 23 HEEE)

BER  AMEIE S b2~ F )7 DNA (ntDNA) OEESIERD O FHM &/DHEHICERT 50 2 X
I0BEREET S EEHNE Lic, Moy % 2 3wz, ®EE~< Y V2 v 2 X3 Erinaceus
amurensis ® mtDNA D-loop fEIBE]E 450 bp DIEREF 4 HE L, BERDF I NY 2 X 3 E. europaeus &
LT b v Y RX I E concolor DEFIAENNA TR ZEITIS » 1o, £ ORER, FHETH L C/NEEH O
N AXITRENETN L 2ONT O d4 7 ULEDNEDE -1, —F, BEENY XX I G 4BEETLD
DTy TRRD NI, COIEPLBHEEHRITEEL THWE1N Y 2 X I OEEFSHEIZEL,

F 7, MHIROBEARENEL 2EARRERF OTREE S RE S N, RFEIcBV T, FEMS L O/PHEE
WO Y F X 3 IIERERE E. amurensis &7 5 2 5 — 2R L, E. europaeus 8 XU E. concolor »» 5 13E
TRy THERICCIHBKRRIS N, Fi, FE - /NHE-E amurensis [ OELRIZR IO 2
Bick 2ANEREL NVOBENZERL D /NS bty K- THRERB I O/NHETHONY % X 3G E.

amurensis TH 5 EMASH LT - 72,

F—T—~FJSkE, REEE, Y RXI, TR

I ha v FY7 DNA

1. I U®HIC

HARTIZ 2006 FICAREDEICID NY XX IR
(Erinaceus) DPFENREYNHES NI, NV EAXIE
ITE+ 3Ny 2 X3 E europaeus, £ b A o) 2 X3 E
concolor, =¥ ¥ a9/ £ X3 E amurensis © 3 FEHE
LTWw3Y, E europaeus 3753 — o v ¥ Srhdea —
Oy 2T, E. concolor (33 — 0w NEHEER S v
J 7T, E amurensis [3FEEE, BEHLES, S
OVTIRMPITERLTW S, AARTEIIRE HMEY &
WENEY THEENHEREN TV S, BATREKRNEH
FRREIN TRV, =2—Y—5 Y FTRE. euwro-
paeus WL 0, M EICERT AIRBEBHOIISHAS N
BIEOWESRES N TE DY, HEATHEBOHKEL
A ahd, HEDONY 2R3 & INZTE europacus
EENTOAHNDY, HHYY FEEEOFECEH L, ElE
FORR,CHARICERT 5. % X 3% E. amurensis
Elfe LLEAL, ARDNY XX I ORERIEICEL
T, DTFHEEFNERESH O OWFERITRbN TV,

T, < ONREY T DNA® Y b2 ¥ F 17 DNA
(mtDNA) B EDHTRIEZ— 1 —EHVT, BAEHD
PR, 28, BRAKE LI EENESOE I

B4 2MIZEAITIR DN TV ESY, &7z, AERERED &3¢
BITERVWERBOFEECEREIOBA, TREL O
WOLTHHFEEN TV BYY, Hic, BREEPHARKD
HEFEIC B VT IE mtDNA SV SN T X429, KK I
AR L MR E/NHET cEsnion ) x
Z 3 @ mtDNA D-loop fEISDIEEE T EHA &, [FHE
DAY AXIOEBERET A EAEHNE L,
2. MEELUAE

1) #Eng

D/ ) 2 X 31 2003~2009 FFiC T 12 5
FRCHiE L7 25 iR ARV, v 7Y v 7 dHROR
78 8km, Bl 12 km OFFHTITE - foo /NHEFD /N Y %
Z 3 1d 2003~2009 FE i THAN 2 R TRHEL 72 6 @
RIS RO - HBREMIEESERE T 5 3 k%
MA e ¥y 7 NEEHEORKEEEY, THROHES3
km, FEdt 2km OHFETHES N bDOER W, BERE
E. amurensis I3 Conservation Genome Resource Bank
for Korean Wildlife (CGRB) IZHEEIN TV 4 HIE
(CGRB B4325 3639, 3798, 4050, 6316) & F\ 7o, St
33 LR U,

DNA EHFIE, #iR, 2, RREMEARD OZENE 7

* BRI A 2 T U -
*REBEAFAFREETIIMSEEEER
= R RF R AR IR R
) Y VRIS
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£ 1 EKHETHW LY 2RI OEFREH

B B
il T ARNED N —2FT 3
WAV =S NN R vl 3

EHER 3

NIRRTV 2

<BAEDAE 1

S HDE 4

i 1

/NEE L 2

FEYYRT AR 1

HREE 1

Ky ER 1

3

3

3

2

1

1

2

1

FHASEH

BB

HRAE

BRI (R RSLEWEE)

B & RSTEYER)

FEE 2FEHE (CGRB3639)

JLEGE (CGRB3798, 4050)
WHESE (CGRB6316)

BEOY T ZiE CGRB OBEE T LR LT

/IR

o= gon T oy bAED CTHB LR, BSRE
DNA B i3 5% FEEET GeneQuant pro.C (Amersham
Biosciences) iT TIEERIE TSV, 20ng/ul WHEL,
EERICH OV,

2) BRSEROEES L MEELIIORE

PCR i & 5 HHIFRIHOBIEIC 3R 07 54 ~ —
(Forward ; 5-ATA CTC CTA CCA TCA ACA CCC
AAA G-3',Reverse ; 5-GTC CTG AAG AAA GAA CCA
GAT GTC-3") ZH\W, KIHid PCR Thermal Cycler SP
(TaKaRa Bio) %R\ T 25ul K% (852! DNA 20 ng,
dANTP & 02mM, 75 1 = —%& 05uM, TaKaRa Ex Tag
Polymerase HS (TaKaRa) lunit # & U PCR Buffer) i
T 94°C 3 45D F M D%, 94°C 143, 62°C 147, 72°C 2
3% 35 4 A 7 v, IOT 72°C 10 HORIGAEITIE W, B
R EBIES ST, 2% 7 H o - A VESHKENIC TIHBIE
2L, Wizard SV Gel & PCR Clean Up System
(Promega) =T PCR EEY DRERIAITIS » 12, WEES D
HSE X Macrogen Japan ICEEE L, ABI BigDye Termi-
nator v3.1 Cycle Sequencing Kit kU ABI 3730x!
Analyzer (Applied Biosystems) W TITH -7z, ¥ —
7L V2754 <—3PCR-Reverse 754 v —ZHW
7o

3) F—&ER
B o N EERHZ BioEdit 7.0.9.0% 1IC THERA1TH

W, ClustalX 183" I TT7 54 # ¥ b &I - 72, IRIT
Kimura @ 2ZHETF VD IC b &%, AHEESE (NJ
OO o TR TR AR U 2o R OERICI
GenBank It B8 XN TW 3B E. europacus (AF379703~
AF379749) B & O E. concolor (AF379750~ AF379766) O
AP A fco RO OEEEE T -2 b5y
TEDICTRD I, i, BAEFIMOEECEEARS
P-distance (%) #EML, HEEZTE -7,

3. & ES

N R XY 38R D D-loop FHIEETE 450 bp DIEEE
& ERTE L 72, D-loop RO BIIAAIE 13 R 1Y OfY )
& U'E. europaeus @ mtDNA SEHEEHPY 2 & & ICRE
Lo T34 2V DR, 36bp 50D AT ORIEHIC
EHEE (31/38) TEAENZEMRD S, THidftho®)
PRECBOTHIHESNTH DY, RREEFENESER
BREVEINATVAELD, BIF» 5BV,

B onI-EFEEHO E europaeus (GenBank Acces-
sion No. AF379703) & HBR U 7R AR 1R L7, 43
DETOEREBR L | HEIOEA/KIBICLD, 6 DD T 0
A TBRD LN, APFFRTREDONIL6 T s, S
@B OERIL 25 AT TH - 12, T, BoNEFIZE
RIS EEF| 7 — ¥ N — 2 GenBank/EMBL/DDBJ ic &%
L (MDD, BEMONY 223 25 BFEd~<TR LA
7os47 LT, FEE) Th -/ NEHERONY %
R 9EESEIL ATy 47 QOTF, NHERD Tth o,
RIS 3 4 IEREOER B »iiOEEER, 1 DR
AN/RIB) D338 Hivic, SBHNICEEEO N Y % X 1 4 ffK
poiddoonTas47 LT, BEI1~4) PEHoh
7o

KETEONIZ 6 NT oy 47 (FER, /NHER,
BE[E 1~4) 12 E. europaeus (AF379703~AF379749) B &
U E. concolor (AF379750~ AF379766) DEF|'? %04
NJ = e L e (B 2), BEBicswT3-20s 5
24—, THhL E europaeus 7 7 A ¥ —, E. concolor
7527 -BIOHFE - NHE - BEI S25-PRDHS
Nie VFhD7 329 —bFVWT— bR+ 5y 7HERT
fh & @EECKB s N (FNREFh 100%, 98.8%,
98.9%), FEE - /NHE - B S 25— 3 S 51K 22D Y
TYSAY—, TROLHEE - /NHFEY T SRy - L
By 77529 —ichbhic (-2 35y THRIZ
NFN 983%, 100%), Fi5 P-distance i E. europaeus
BIUE concolor D7 5 2% —REFENLEFETEA
2 247% & 1.87%, A - /NHE-EETET 1.89
%, E. europaeus-E. concolor 7 5 A ¥ —f8] T 6.36%, E.
europaeus—{REE « /INEERE, E. concolor-HEE - /NHIEE
TENEN493% & 5.76% TH - 7120

4. & =3
INET, ") AXIBEIEO mDNA ZHIC>W T
Fica—uo .y IcEET B 28, E europaeus BL U E.
concolor THRESNTE 2, —F, thEPHEEICAR
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NTuFAT  BEES 22333345

1
556666777899%900
0456899039126802346757

111111112222222222222233
2277990111233344577979
4547781025005639057556

E. europaeus

AF379703 CTTAGCTACAGAGCTTTATCTATTCTCTTGT -TGTTAGATTGTG

FER AB548735 TCC - AT+ T+ -GATATCCCG+T-G-A-C++-CACAAA-C-AGAA-CA

/NH B AB548736 TCC AT+ T -GATATCCCG+T:+++ATC++CGC+-AA-C+-AGAA-CA

E AB557981 TC+GA+ T -GATATCCCGCTC-CA-CT-+--C-AAC-GAGAAACA

EE2 AB557982 TC-GA-CT-GATATCCCGCTC-CA-CT=-+-C-AAC--AGAAACA

HBIE3 AB557983 TC:-GA-CTTGATATCCCG-TC-CA-CT-+--C-AAC+-AGAAACA

EE[E4 AB557984 TC + GA+-CT-GATATCCCGCTC+-CA<CTC:++C+AAC:+-AGAAACA
K1 KRETEDLNLED>DNAT oy A7 (KED - 13 AFST9703 L E—EE, — B XRIEBERT)

95 E. amurensis \$EHEHL {, GenBank ITHEEEF| b
BHINTHIEW, & I THAWE T RBERE E amurensis
DIFEEFZF I ICRE L, PEER'® D 2 ED D-loop B
EEBITHBICAV L, G UDICPRERE/NHETONY
F X3 DIEEEH & B U /ciER, mHugo ) 2 X 3k
SEENEN L 2DANT oA 7 LhBEDONED -1,

CDTEPSHBEEEBRCEELTVAENY XX I DEIR
HIZ R RIR S, F/c, MmO MEEE SRS 58 A
EEOA[REM bR X N, Erinaceus & 3T (E. euro-
paeus, E. concolor, E. amurensis) DOEFNICHET &/NH
EAI T SN B EINA TERR L 7o NJ Rt ldok &
3207 525 —~Zhrh, IhETofEniEd 25
TAHRER LS - foo HE - /NHFE-FED (B amuren-
sis) [ P-distance R FEIEMEOBAEZEED L <L
THbh, KEHERE E europacus, E. concolor [a]D P-
distance (& E. europaeus-E. concolor 7 5 A ¥ —fGidD %1
& FJ%%FEF@% sie PIED T Ep S, FHE - /NHEDNY

A XIBT vy yavn) 2 X3 E amurensis TH 5 &%
26 ﬂto

BEE . AR THBRICA VI AN Y 2 X 10y v 7 v ER
LTWwihiZaE Uiz vy v IV KEBRESIO ARKNNEE 2
1%, MBI AGOR - MBI OLA K
BIRICEL fHirlB L B E 9,

5| B S0k
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Mitochondrial DNA Polymorphisms of Alien
Hedgehogs in Ito and Odawara, Japan

By
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Nobuo Isunr***, Hang Lee**** Hiroshi Ocawa* and Takashi AMano*
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Summary : This study analyzed the mitochondrial DNA D-loop region of hedgehogs in Ito and
Odawara to evaluate their genetic variation and taxonomic status. In addition, D-loop sequences of
the Korean hedgehog Erinaceus amurensis as well as the reported sequences of the two European
hedgehog species E. europaeus and E. concolor were investigated. Both populations from Ito and
Odawara showed only one haplotype each with a difference of three substitutions and one indel of 450
bp between them. In contrast, four haplotypes were observed in four samples obtained from different
regions of Korea. It is suggested that the genetic diversity of the hedgehog in Ito and Odawara were
low but they have independent introduction routes. In the phylogenetic tree of genus Erinaceus,
specimens from Ito and Odawara were clustered with the Korean hedgehog and were separated from
the two European species with a high bootstrap value. Genetic variation between the Ito-Odawara
species and £. amurensis was less than observed in ‘inter’ species of other two species. These results
suggest that hedgehogs found in Ito and Odawara are actually E. amurensis.

Key words : Hedgehog, Invasive alien species, Mitochondrial DNA, Molecular phylogeny, Specific
classification
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