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1. [FC®HIC

— AT, EREAREEBHEEIC BV TR, ML T 28K EZHENTONERH D LS
TEY, R, VX2 T I7<IBNWTEIANT « b7 v 7TEEHWTBEMENTIC X 5 IER R 7o 8
EFRAF1EDN AL VSTV (Miura and Oka, 2003; Woods et al., 1999), £7-Zd X 9 7232
R FEIL, ORISR, FRRORENIRLS, 2 TR0 A U N EEROWBRRIEERE & e~
TERE - K22 FTHDE SN TS (Foran et al., 1997; Woods et al., 1999; Zielinski et al., 2006) .

ZDONT - N Ty TEE RRRICEREHEE ISR 2RO RHETIEE LT, AT Ty
7% T A REROREE (natural-marking) 1Z X 2 EEFRIFENH Y | $1% < OMiFLIERE OIS
BWTHIH &N TW5, natural-marking Z WV 2AFZE M1 & L C, Bl 0E, b7 OfEER (Karanth,
1995; O’Brien et al., 2003) °F— % —DELAEER (Kelly, 2001) , > 1D & Jehikk & & T REr)fr
% (Sarmento et al., 2009) . 7% 7 > OEAFEAE (Vincent et al., 2001) 72 EMRH Y | (KT OFHE R
A —NIRESIND LD 7, BWFLERENA T 5 AERERRHEIC L > TREEEIDA T O T\ b,
FRIZBRICFF I 72 kR 2 5 5 2 2 B FLEIC B 2 FHIA 2\ OO, natural-marking (3
FED UREORE 2 Z2FBAIC L TEA ST D,

T ZTCARMZE T, VX U~ OEEEHEEICB W T, ERNESE NI AT R Ty S
X DR LA 2 L2 M E Lz, SFEIRE T, EERESNCRIH TRy %/
U 7~ DERBHIRHE IR T 5720, BERIR, Bk A ofmil, FHO 4 HBIZOWT, A
BMEDRRFEZAT > 72,

2. BEERROAME

2-1. A&k

MR O A PEIC OV T, BEE ORI Z AW CTRIEZITH Z & & L, BB EHFERTHR
AKFTETR DY % ) U 7~ OFE NG| a7l fk, YERIO 82 fl{kD W 7 L 2 3R L CEHI
BiTole (R, FHINCEEL T, AR THREDPHRATE L Z EARHEIC, H- S 0D3 4
Frasxtge s L, AR - B - S - S0 - HA#O 5 HAIZOW TR S ZHELZ, L
L. FHEHEOREMH RIZE-CEO R B 221 5720, IOV CTHIELE 5 HEOESD Y b, il
HEOHEEZ 1 & LIZSAOMMEZ MO 4THBICBWTHEH L, ZOfEE KT & & Lz,

=1 BEEYUTILOAR

BBk
1-3 i 4-6 i 7-9 Hi 10-12 fiw 13-15 #i b
Male 10 10 10 10 10 50
Female 10 5 10 7 0 32
it 20 15 20 17 10 82
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BT OENTHLDIZK L, HOMIEHES M, SO Mo b Tchr Z Lickd & X
v, ZORFEITFAEO R ZMEMOLREHA D Z & T, I REARZEMMIHEND Z
EETBELTND, ZOLICKER TEARRDO LN LOD, AR R7 T CIER
WA EAT OIS ThoTz, L, T EOREE EEROIRHRN LT 5 2 L I13#EL
W2, EEERNC I T 2 BRI IR O A IRV EZ 2 b,

3. EROEMHE

-1. A&k

RO REBIGIC TR LB REAEOFTEN G, 7 L d/e < IR IC S A3 iEdd ©
BRI mG & VT, A {7 o7,
3-2. "f‘n%&%g

WTNOEIRIZEB W T BT & A ERBUTHER S o7 (BE 1-1~1-3) . ME—HRE 722 R &
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2O TH AN, T ORFBITEEEA THE L TR SN, ZNLSMIE D L X FFRIix
FHEBE O IR TE R o770, EERFEINCH T 2 BMOANETRNEEZ X D,
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BAEHW, 5L 35 H O EZ EMICTHET 5720, EERPEFICEHES SN TENKE A2 Lo
TeBREIC 72 D X IEENOIRE AT ) Z &2 JRAlE U, BN REE & L RWERIZON TS, &
JEXS X OV OdREEZe & H Okl IEREIC iR T X DI RICB W TIRE AT 72, £85I E
WTEIRSN = 7 i3 a 70 R, 3 BLKTHD (& 2), RBHEIZEEL TiX, AEEKIC
BT D& bR EG 2 1 BOBIR L THW,

4-2. WEREER

FTRTI0MEERD OB, M A ORI HER IN-DIX 68 K THY . BIED 7% TH -7
(R 2, 20 68 AKITVTNGRRDIBEL AN~ E2HLTEY, FFlzokE X, (&, 4
ZIDAMEFS X OGS 22 MR 72 B2 K » CTASISHEBINATRE Tdh - 7=,

B ZAXER A & B OBERUTR X < ARifa 72 M 23 5= S, (P2 ik a2 LT g (5
B 2-12-2), fE{k C 13FE -7 H Ok OB TH 573, Hub P IIEM B8 Ao (5
B 2-3), fA{K D OB HIE - 72 A Ok 2 om0, ORI D iR, M@ L > TRE
HIWIZR > T D (BH 2-4), EKEIXBED R D /NS WORFHETH D (BH 2-5), 5
BN SVVEIRIZZ < e, INEW T EHERDTBORA o~ el n08, L7z K9 kD
RANZ BV TIE, BER O E M ER MY OZ I BFBNICHWDS RETH 5, i FGH 1T
BN L TS (HHE 2-6,2-7,2-8), Z DL 9 ITBHRIN R LI EIROFRR 23 i & 5 5 C
oY ORI E VT L b HOMERRIZT TREBIIAETH 5,

U bEDZ Enb, AOEWBUIEER TEDORIRICKERERNIH Y, A NI HHEE L L
TIEFFICRE S L RED, IRICBE LTI A Ol D 25 240 e M R 722 & D3SFRINCER L C
HIBIEETH L EEZ NS, 2B, —HEETIIH O TZB O o720 (BE 2-9),
97% & REHOMEIRTH O HER SN2, #HNCE L, +oIcEEE LCHHTRETH
% LI LT,

K2 BREBMBEBRBTZEREIVAOHROARE

A O
Rk ARG HY L
Fa[{ - REH35 308 50 49 (98%) 1 (2%)
BRI 7 < 123 20 19 (95%) 1 (5%)
it 431 70 68 (97%) 2 (3%)
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3.2 REEX-HTE—RIENSD DNA i (CKBEEERED
BAFEDIFIKIZDULNT

FH BB EFKF)

1. [FLHIZ
AARIZH T 5 7 ~FH(Ursidae) DIRGEE BLIZ I\ T, AfH] & OHLEEZ B 5 2 & 137 ~ EiRRE
DOMEFFERRIZ & > THEREWEZFF O, FHI7 vH T, BHREHERZ T ThAFHEOMER
DEES T2, 29 Liz#lE~OxtL s LT < oMy BIRR TIFA ERREZ I L T\ 5, Z0
BE. 7 ~AEREE O A [T D726, 2 < OPRFEFEFE CITMAs o LRAZIT D, o
I LB RIEZ RO LRERILE LT, FHITAT « T v FEIC K DR OHEE LA )
ERET RN INTWD ([AEF S 2008, ZL 2008), rFICB T EEOY X /) U I~
(Ursus thibetanus) 7 & i/ 13 1,000~2,500 BH/AFECHER L TV % (Hazumi 2006), L2~ L., A EBK
FROBIG T, 7SN LW I TEY . VIS L o Tl S 7o 873 ERR I 2
EM A BELTZONPICOVTRHRIES N TWARVDORERTH S, TD-H U E THE L OffE
MR SNTEZIZ LD OT 7 I L 2 REHREITEFERVIRLEAL TR, HEEKE
PRI AL 5 3 2 BIAT O A FH SERERBR TITH F KR EITHA Lo nwZ EREHS AT D
(Huygens and Hayashi 1999), %72, 2003 EicBF 2 2E DY X /) U 7~ DAL By AfiL 1978 4
IZHEARTHLR L TRV (BREEA 2004), EHICHAEHIZHE T 2 AN S THEML THWD Z &
ME. St HERBEENINT S Z ERBAIINTWS (Hazumi 2006), D7 7 < HHOMR
EEFL AT O H T o TR, EREEE T TR AR INEBEEZEE L2 ) 2 TOER (iR
BE) NEETHDH EEZ LN TS (Oiand Yamazaki 2006), L2x L7235, ZivE TIEMEAE
ERECE DA FENRL, ZO LD RN EZFTHCTE 2872 FEDORB R RO LN TE
77

2. ESLTEREMN?

I OBAR T HEAT AN ORIEAY I AR K o T, f5&72 DNA OEIENFREL In o722 &b

(Higuchi et al. 1988, Walsh et al. 1991) . = O #:fli23A&=E (Taberlet and Bouvet 1992, Woods et al. 1999,
Mowat and Strobeck 2000, Sloane et al. 2000, Boulanger et al. 2006) . #: (Reed et al. 1997, Taberlet et al.
1997, Wasser et al. 1997, Kohn et al.1999, Frantz et al.2003) ®i%7>, PFE (Mundy etal. 1997) IRk

(Arnold et al.2003) 72 Efkx 72 dERBEM M BN IS S LD K 2o 7, 7 < I8V TR,
AT o N7y BT LV EULLIAREE MBS LB N AT TV 5 (Waits and
Paetkau 2005, #57% « 7E#% 2008 (ZFELVY), F7-t 7~ (Ursusarctos) Tik, A EEEEE 23 Mg 2 A
MRS, @R EA~T « N7 v TOREDNERERICBNT, ENEETRE L TRHHAIAT
V5 (Taberlet et al.1997, Bellemain et al. 2007), BHH DG DY 7V 7 JFEIZOWTIHH
H 5 (2009) IZFELWAS, #ICITHE L LEOBIBFOIEZNEYHROBEFROFERD H 0L
ANADBIGTFPREALTNWD Z & BIZLDBRTOIIITENE L SN THLERIRETO
RFP R 7e EOBREDEE LN B TH D, 7 vHTIXZHE T, Murphy et al.(2000,2003)iZ & -
THEHORFFTIESLTEDONEMIC X B OHTRNERDENR EORITFIEP R STV D,
ZOXIEREALRMEZIEAT 52 LT, 7 XA HERMIZBNTH, INEEEOREE
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DTELLDOEHFFIND, HERMICBITS 7 ~HOERE L TEZONLSLDOE LT, #ER
FOREINZEEY (BK) 2355, 202 HRAEICOWTIIHERTHLT LLERITE S
RS T, EERIMTE CTHLHEEE L LIBEERPSMEMEE & IWE T/, £ 2T, fEFEIC
PEBEMICE SN TV D RIERBHCE R Lz, ZhE TRIERE 26 - -8 EMiricid, s T
DF >3 —(Pan troglodytes) s HEREL L 72 k7 % B ORIE (347 X 1 A ;Takasaki and Takenaka
1991) R, BpAETF NV — DN < DX To/MEITA A L7 72#E - (Inoue et al. 2007) & A4 EHT
DNA ZfhiH L7z nH 5, BIEFEEN LY %7 U 7~ DNA Ml T uX, BHErRiLic
EOWTINEMENFFE TE L2721 TR, IO Y X ) U 7~ (REEE I KB L5 5 I EE
B OEEMEMAEOMEIZ T 2 LR EREZP LN TEL LB OND, TOBLEND,
Saito et al. 2008 |%, A FRICEBWTHIERRICE SN Y X/ U 7 <IC L5 2IEDORIERE %
MEEE LTe R ZRBE o FIEZBR L. 7 VHUIRIC T 2 R InEEESA R LT
Do ZOWRIL, 7 ~vEHOERBAWET 52O LWHEE LTHIRFEND 2D, BITICE
DOREME 2k~ 2%

3. BEDNAICKLEKEANFELE ZTDEFINIGH

AR 72 B BRI S5 DNA (T, BERD R KB Th H 720, BIEFairic=7
— N U ARSI 2 LR 0 o9 (Taberletetal. 1996), = 9 L7-=F —DJRERK X, KX < DNA
D E PCRBAFEWEDIRBAD 2 D253 T Hivd, D7, BIERE BRI L7208 DNA
O WINZIEMEIZ T T 20N EE L 05, REREOREIZIL, 7~ 0 A ENRIBERI T35
LTHEY., ZoMiarkEza L T\5 (Sweet et al. 1997), Z OHIIDY 7V o 7%, AER
BloFm 2 9E Lo cilo, #iEof%2 DNA 0% EAl (EDTA) ZESIL7= DNA fiH /X
7 7 —OHIZHT Y Az, DNA OfiHix, #EE2 AN £ 772 -72, £9, 7=/ —N -1
7 7 4L AfiH (Sambrook and Russel 2001) #4170y, HtWTHH KO R Y 7 = /7 — LM
Z B9 5 7291 CTAB 4LEE(Murray and Thompson 1980) %47 - 72, [EIUX L 7= DNA [Z/K T L
ST LT, T b b fEEERBIH O~ A 7 %5 5 1 2 (Paetkau and Strobeck 1994, Paetkau
etal. 1995) ™5 6 6 JENLE ., MBI O T A v = i#fs1 (Ennis and Gallagher 1994) % Mg
L7z, 236 FIEREMITRIR(2009)IC F & DTz,

WIZ, BT IVHIBNIC BT DD InE R L FOMR 204 L= (Saito et al. #&FE Yl F) .
2005 725 2007 AEDOWT L E 8 ~10 AT/ T, 7 Vil & U728 FIREE T OB —H o
MiGaArfboTl-, SEMT, 7o ha—r, A —ba—rBIOT T LE21EMIT T 22 @G
5. Frite AyERE 2 5 143 RUBHREL L. Saito et al.(2008)IZHEWVHT &2 4T > 7=, AT EhERIX
47.6%(68/143) TH 1 . ET NHIR AR TL 72 & 42 FERBEE L e, [k, RS
OH B SN BEREIE 17T TH - 723, ERTIFD 72 L b 2507 ~BNREEZ 52T
W= Z EHIBA LTz, INEMEEROVELE (A AITAR) 1250 THY ., HRINHEIETE 0> 72 6
R AZAELRELTHIA 25 &80 ZHUIAEMEMEL (7 2.0) LHETHEIZFAIFHE-T
VN (ZHERRGE, P < 0.05),

PLEDZ &t BIEDH O DNA HHHZ X 2 AR FiEIL, ZE TH LIRS T
S T INE A ZE O e EERNZEIE T 2 FEE LTAYITO L Z LR aShiz, £
AT OFE R FHIE D I ATHH o 7o 56 RN E ORI IN I A H AV W ATRENE NS 2 BTz,
LI, ~T o N7 v TiEEENT D Mk CRIFHCMEEEORFE 21TV, AR O D InE
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EEDEIGL, U T OFEGI21RE L OIMEF A ZHERICHRTE TWD 0okl 7 <Ok
BRI R DR WA 2 2 IEE L TS ZENHETH D,

51 RSk

Arnold K. E., K.J. Orr and R. Griffiths(2003) Primary sex ratios in birds: problems with molecular sex
identification of undeveloped eggs. Molecular Ecology,12:3451-3458.

Bellemain E., M.A. Nawaz, A. Velentini, J.E. Swenson and P. Taberlet(2007) Genetic tracking of the brown
bear in northern Pakistan and implications for conservation. Biological Conservation,134:537-547.
Boulanger J., M. Proctor, S. Himmer, G. Stenhouse, D. Paetkau and J. Cranston(2006) An empirical test of

DNA mark-recapture sampling strategies for grizzly bears. Ursus,17:149-158.

Ennis S. and T.F. Gallagher (1994) A PCR-based sex-determination assay in cattle based on the bovine
amelogenin locus. Animal Genetics,25:425-427.

Frantz A.C., L.C. Pope, P.J. Carpenter, T.J. Roper, G.J. Wilson, R.J. Delahay and T. Burke(2003) Reliable
microsatellite  genotyping of the European badger using faecal DNA. Molecular
Ecology,12:1649-1661.

Hazumi T.(2006) Number captured and nationwide population. In: The status of Asiatic black bears in
Japan.pp125-126. Understanding Asian bears to secure their future. Edited by Japan Bear Network.
Ibaraki,145pp.

Higuchi R., C.H. von Beroldingen, G.F. Sensabaugh and H.A Erlich(1988) DNA typing from single hairs.
Nature,332:543-546.

Huygens O.C. and H. Hayashi(1999) Using electric fence to reduce Asiatic black bear depredation in
Nagano Prefecture, central Japan.Wildlife Society Bulletin, 27(4):959-964.

Inoue E., M. I. Murayama, O. Takenaka and T. Nishida(2007) Wild chimpanzee infant urine and saliva
sampled noninvasively usable for DNA analysis. Primates, 48:156-159.

BRI (2004) FEDZARMETA WP DM AR E ) - BREE A RRE R EM SRt v
2 —. 11134, 213pp.

Kohn M.H., E.C. York, D.A. Kamradt, G.Haught, R.M. Sauvajot and R.K. Wayne(1999) Estimating
population size by genotyping faeces. Proceedings of Loyal Society, Biological Sciences,266:657-663.

HHE— - IBRP2Y - KAKW - A HES - BEDRE - B0 (2009) £ H OB 047
ZHB L LY 7Y 7, AR o Edf, B MO IE R L OWHFE S0 i AL R
%,49(2):283-302.

IR - RO - BIILES - @i (2008) AKICHT 2 7 < HOEEHEE HOIIR & FRE.
FLIEFLF,48(1):43-55.

AROCHA(2008) BABENFIRODO AT « § T TRRAE O EREIRDL & KBRS IS D Ik f i FLER 7,
48(1):133-138.

Mowat G. and C. Strobeck (2000) Estimating population size of grizzly bears using hair capture, DNA
profiling, and mark-recapture analysis. Journal of wildlife management,64(1):183-193.

118



3.2 JEHF DNA IZ & 2 AR5

Mundy N.I, C.S. Winchell, T. Burr and D.S. Woodruff(1997) Microsatellite variation and microevolution in
the critically endamgered San Clemente Island loggerhead shrike (Lanius Indovicianus mearnsi).
Proceedings of the royal society B,264: 869-875.

Murphy M.A, L.P. Waits and K.C. Kendall(2000) Quantitative Evaluation of Fecal Drying Methods for
Brown Bear DNA Analysis.Wildlife Society Bulletin,28(4):951-957.

Murphy M.A., L.P. Waits and K.C. Kendall(2003) The influence of diet on faecal DNA amplification and

sex identification in brown bears. Molecular Ecology,12:2261- 2265.

Murray M.G. and W.F. Thompson(1980) Rapid isolation of high molecular weight plant DNA. Nucleic
Acids Research,8(19):4321-4326.

Oi T. and K. Yamazaki(2006) The status of Asiatic black bears in Japan. pp.122-133. Understanding Asian
Bears to Secure Their Future. Edited by Japan Bear Network. Ibaraki,145pp.

Paetkau D. and C. Strobeck(1994) Microsatellite analysis of genetic variation in black bear population.

Molecular Ecology,3:489-495.

Paetkau D., W. Calvert, I. Stirling and C. Strobeck(1995) Microsatellite analysis of population structure in
Canadian polar bears. Molecular Ecology,4:347-354.

Reed J.Z.,.D.J. Tollit, P.M. Thompson and W. Amos(1997) Molecular scatology:

The use of molecular genetic analysis to assign species, sex and individual identify to seal faeces.
Molecular Ecology,6 : 225-234.
Saito M., K. Yamauchi, and T. A0i.(2008) Individual identification of Asiatic black bears using extracted
DNA from damaged crops.  Ursus,19(2):162-167.
R IERE(2009) #7272 385 70T TIEE WY & 7 U 7~ O REEMINEE IR O R 8 7112 B9
DG — BIRD 5 O DNA BREL & BB E B~ DS — 28 FRTFRFBEG B PR 70
& 3, 139pp.
Sambrook J. and D.W. Russel(2001) Molecular Cloning vol.2. A laboratory manual. Third edition. Cold
Spring Harbor Laboratory Press,New York.999pp.

Sloane M.A., P. Sunnucks, D. Alpers, L.B. Beheregaray and A.C. Taylor (2000) Highly reliable genetic
identification of individual northern hairy-nosed wombats from single remotely collected hairs: a
feasible censusing method. Molecular Ecology,9:1233-1240.

Sweet D., M. Lorente, J.A. Lorente, A. Valenzuela, and E. Villanueva. (1997) An improved method to

recover saliva from human skin: the double swab technique.Journal of Forensic Sciences,42:320-322.

Taberlet P., S. Griffin, B. Goossens, S. Questiau, V. Manceau, N. Escaravage, L.P. Waits and J.
Bouvet(1996) Reliable genotyping of samples with very low DNA quantities using PCR. Nucleic
Acids Research,24:3189-3194.

Taberlet P., J.J. Camarra, S. Griffin, E. Uhres, O. Hanotte, L.P. Waits,C. Dubois-Paganon, T. Burke and J.
Bouvet(1997) Nonninvasive genetic tracking of the endangered Pyrenean brown bear population.
Molecular Ecology,6:869-876.

Taberlet P. and J.Bouvet(1992) Bear conservation genetics.Nature,358:197.

Takasaki H. and O. Takenaka(1991) Paternity testing in chimpanzees with DNA amplification from hairs
and buccal cells in wadges: a preliminary note. pp612-616. Primatology Today. Edited by Ehara A., T.
Kimura, O. Takenaka and M. Iwamoto. Elsevier. Amsterdam,732pp.

119



3.2 JEHF DNA IZ & 2 AR5

Waits L.P. and D. Paetkau(2005) Noninvasive genetic sampling tools for wildlife biologists:a review of
applications and recommendations for accurate data collection. Journal of Wildlife
Management,69:1419-1433.

Walsh P.S., D.A. Metzger and R. Higuchi(1991) Chelex ®100 as a medium for simple extraction of DNA
for PCR-based typing from forensic material. Bio Techniques, 506-513.

Wasser S.K., C.S. Houston, G.M. Koehler,G.C. Cadd and S.R. Fain(1997) Techniques for application of
fecal DNA methods to field studies of Ursids. Molecular Ecology,6: 1091-1097.

Woods J.G.,, D. Paetkau, D. Lewis, B.N. McLellan, M. Proctor and C. Strobeck (1999) Genetic tagging of
free-ranging black and brown bears. Wildlife Society Bulletin,27(3):616-627.

iR - VEEEFN(2008) ~T + b7 v 7 E MW7 O EREHE SRR T ARRE~E N O
FF O LR~ LR ,48(1):109-118.

120


http://cat.inist.fr/?aModele=afficheN&cpsidt=4975333�
http://cat.inist.fr/?aModele=afficheN&cpsidt=4975333�

	H21報告書31v3-斑紋による識別（三浦-青井-東出）
	H21報告書32v3-ヘアトラップ研究代替法（青井）

