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1. EIHPEMEARRELS
2. IWMKPEPHEERRE
3. XEMY—ER

ZLaiz

1990 SR{CH B AR ZFE S 5 L 5 1A o fot A H RO DNA Sp4i1X, BERO B ORI A2 B

TIZEE L 7o o RACR IR B R A2 L 1B 5 SEMAe Y RO R UL FTREIZ Lz (A Shinoda and
Kanai, 1999}, €07, BIETRBEEEC - THONEARIZHAL T, BEFENALTFEL L b
DNA SrH bATHDNS L 9122 TS (BT S O (ER - o 7 — TS W, 2017)., $FiC
2010 FELARE, EFCDNA AFICE /o T h AR — 2z oA S D bizk-T, Zh
ECIET ba KU T DNA O— S0 DNA BFIORE IS E > Tk t, S b3 FU7 DN
DERIIRCEO DN ZRETH LI TS, 0L I RHEFEOERIZL -T, RETH
B 2 BRH OV ICB T D 2 U AR D L S 2TV D (BlAE Gamba et al. 2014,
Fu et al. 2016),

I TSR P S DR L LRICALHT AT B EO DA F— 2 2AVTIELR D LI ko T
WD (BEE L 2018), LAy LAehd HEORAIE T, IBFHBIFRICHS At L Th s Lboo, 4
LA BRI L 7 A 7O AR O EFIT i S (it d, BEBRCRuRM BIRE Oz
HEFEMICHC Z EIxTETVARN,

A, LR L BCRIAENT O 1 IR RIS FE T S PTEOE R S b U A O DNA 4345
T HOREEWL. AR, THHAME LRETHE L B, SHOZMET S v I ERIC
HRAELOTHD, HHHERBRC LHEROMETIE, RESELV T R E ShTly, #EE
ROBERE Lo TVAL, WTHICEIHREMOBOABTTHL L ELZ LMD,

HRAMBCTHEZ L, ABRBOLRVYZ2BEROABTHH L, BTl RgMrol -+
EWvD Z R, RANFOROFIINAMREKRE D, 2T, ZOABOHORENRSEREN 50
245 BET, RO DNA BT S A BV TR A MBS Ll L,

(1) HHEXUHE
« DNA filitH

FERITITE LHOR 3 KA W& A/ (KR 15), BIEFMARIFRC ZRSLv Lo lcv 7 hEiE
ik, RS RO L, #ENEE A0 S 2 L CRBAR (8 200mg) AREL. DNA D
HhtHiZAdachi et al. (2013) (266 - THF - 72 25, RefIFD o0 221l & DA BRJ3E (DNA Away, Molecular
BioProducts) THt& LiFffodh, MK THRETRY, 2RI 45 HMEARA RS LCRHTR (=
YHEIF-var) ERELE,

BEHEROBURIE, 4 > 7 A\ 8l D EDTA pHS. 0 DR &M &, 56°C T B IEHBINE S 4 TH -,
F O, A 8000rpn T 1 7ML LT L& EREL, MIEELEAL o MR 8nl @ EDTA phs. 0
DA ME, 56T TIEMENE SR 5, 8BIC—MORKE Tk, WK, ¥Eiks 8000rpm €
1 Fyhifist LT kil &bk L, BIFL =<1 » FIZ1000 o 1@ Genomic Lyse buffer (GeneticlD) 33
LTR50 o 16 20mg/m] proteinase K & hil 2 TG L, 5 CEHE X 420t 6 B6CT— Bt T ¥
AUWMEFR LY, BREOBRIELZ 1500 p 1OZ7=/—- Faakih -4 LT ILTa—N
(25:24:1) BLUI500 o 1 D2 1 sk L THIH L2 5, FastID DNA extraction kit (GeneticID)
ZRIVT DNA TERE 2 T2, DNA OFEHHIZ 1L, 65°CIZAIIR L 72 130 ¢ 1 02 Buffer EB (QIAGEN) Z Rl iz,

T



Wamw 3 o3 DNA 2247

ERE 1S ZiFICAVEELTREIKEH

» M OIS ER T — 5 R

SUEHCREAT FTRE /2 DNA B3P AF L TV D 2 MM b D 7= (2, M1IZ APLP i (Amplified Product
Length Polymorphism method: Kakuda et al.,2016) & FiL ¥ U7 DNA O 8 2 & fTu,
ZOEIZHME S — 2 o (NGS: Next Generation Sequencer) \ZE HAHi %477,

filith DNA % NGS TArHri A BEICIL, Gamba et al. (2014) 3BJ T Rohland et al. (2015) @ partial
uracil DNA glycosylase trestment” O FiEIZ—HEEL4TV, NS 74 77 Y O % -
To AB NS IZ A 77 U SBBMIZHCAD T b o FUT DNA O £4T 2 fosic
£ 77| Fhab b3 bayFY7 NACHET S DNA WK %, Maricic et a (2010) @K
ICHEVIRAE L7, BERO T 477 Vit MiSeq (I1lumina #) Z MV, 150 HIEAT = Fio T —
Boh DN AT ~F T 4 A, EE (2017)
HREEIE L

ry BBk

rrAL

nhikE

~DNA F— ¥ DERFMORR L I ba FUT AT o —TOWIE

#1C DNA T, ARFOY b EECRT S AESRZ ABSEFM LTS (Briges
et al., 2007), > b UHIEORT I BV —FD v 0, W7 I/ {EicE ST
D F IR L feoio i b BRI, POR 2L A HUE ISR END, EOH, Y
L ARG  ADY bRy T R F FIEELTRESRS (LLTFC/

T &R, HHgos b HIIIRT S /it & ST = ERRT A R X
d (BLF, 6/A LidiR). Y7 b =7 MapDamage2. 0 <|.mvs.m et al., 201 a)
k= KU T DNA BRTEECHY (eCRS) v o 7SRV —FOC/TH LW
EREV—- FHER DN SR SRS MERL TV 7 E
ORELIFLALSI0HED TOR S ICHA{ELTWARY (8
LAY 7 hitw o7 ER) — FROROWLOE 3 7 IO AEENH D
L, ary IoaiEE LR L.

HRAHED DN EFL L HESNET AT T VIZ20 Tk
FERET BT SWPs DEHE T, BHFEEERG (2017) (L L, BiHESh
#5 PhyloTree-Build 17 (van Oven and Kayser, 2009) #&RL T 7o/ A—FEHEL,
(& mlm.n-;; Y7 k=7 (2.1,14) (Weissensteiner et al., 2016) {2k A/ 7o Fi—

2012) , kU T
Wik e D4

TRy FY T DNA DT -

b TiTok
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WICHIE Sz a S — 7O 84 APIP T ORI RE R L el Lz, Rrikls, BHCAD DNA
OFRREWEL, T—F OEMEEMEBL I, AIREHIIRET B A mAO DN RiX <
BTHLZ Lo, HROBRCIZRAAD SO DN OFROY A2 245, HR|T, Y7 hy=7
schmutzi (Renaud et al., 2015) & Kanzawa-Kirivama et al. (2017) (C—{EE4mMA THEE L7z,
RRRETE, FFFRA-VarZidTad, FFrYrarbRVE,

(2) BRELUSR

4oDF G A w—ty FAERVEAPLP L, WITR LB S FAMRShE (B22E).
FfvronTafr—FNENEENT Sy b (2 - 1) Tk, ZOMES{EI>AT oy
AN ThY, BCEOPOATT I A—F D THEHZLNMBEAE, RicHFa S —7D
EHATAHN ~RBOTIAv—ky FERAVTEIFLAL 25, Mb2 [CHlSrSND T EHHA LA
(22 - 2B LUW 22 [@-3),

NGS £z 2 F = KU T DNA @FRITIZ2VT, EFMHLE MBS ARICHES s Lol
HERBAAT o, DNATSHEICE £ D DN DR SARE LI L 25, B HEREDO L O LEL,
00 MEAEASLOMIELASFELRV AR N ER ot (23 R), ZHITEFEN 2 RN
LT BAEL TWAHARICRONDHMTHS, ik, AU B ICHFA 722 DNA AR
oIl ©/T oRBAEE S ZheoWENe, DN X, ZOoABiEERF-Tv LD
ThHEEZLND, WITI b2y FY 7 NARAIOR—Fa L LDN iR 0,13 % & B
Leh (423, Hlodin DN bl chs - L L ahi,

42 I NGS AT ORI &R, I b= KU 7 DN O 2REFAIC LT, EHENE 2202 THA
M-THEY, HREAEFCEHETELILOLE>TVD, FORFNLEMEI Fa FUT DN
AT YR~ Mbzagb THD, THEEAPLP BRI L AMBHMFOBILE L -HL TV S,

ST L —F Db X, W ST EPLICHHLTEY, HARAOBIEL 2. 36% TH5 (Tanaka et
al. 2004), F 7=, BEFIE RS 50 ] L A A2V s, phBOBRICATIZ 6% BREL VL I HE L5 5 (Horal
et al. 1996), V\FRIZELET STEAIICRBERETEEShTWANT 2 X L—TThD,

FOMBENLY T AT Y —TTHD Mb2a2 D ZOOFHE (aBLUDL) ERoMkEF—¥
N—ATHETS L, 0 @/EST s FTE, DThLRINEEAL T, BHRIZZOBkoL
HEIRLH 2 S L 72 Dab2a2b FEEO B CO MK RIRERL T, 3 #FAKRIGLERE LT
WA, ZhiadFURALFOBINHAAMISAGFELE, JhooiEnrs, ZoAmCHL
TIRPRS ELRRCEETHIFa FIT NS RLEY, ARATHS LHBIENS,

AT F—F Db ORILIL, 2H B TEELMEELHNTEY (Derenko et al. 2010), £D
feb#InFa S AT RN KT P75, ThERWRL TR THMT AN GRS
hTEy, LREZOFRENEOIFRICA S TEREEOIER L 2> TS, M LETAD SR
ST Dib OFRKEE, SEIMEBGEAT M ER Mo RELIRE (BN TEY, IEORERT
feuy, D LASERE S AR, FERRUBRICERIC LR SRELO LTINS, Bk
AOMCOHERFIBRAOEMAE T b2y KT A AT O N—FF—FRHFEELEVOT, O
BT bz KU DNA SR MR ShTn S Hlc & 2w,

BREERFIG 1T H & A O DNA iTiXE MG E o2 idh 0 T, AT L 2 ik, KEH
DENELERBT SHICE o TV (8, 2018). UL, SHRBIESNLR LT, &L
ReHUE > DNA DR 2SR L T, L 0 SR ORI R A Z LA TE D LIS A
9. EOPT, SEMLEHEEARLGRERY A LRBL, EF—2BERMLTVPT
AREOME T LMo TV LB BNE,

B
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