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2 A T MR TR 5 5 (RsUA D 250k L2 Ao DNA 57
A
1. Rteic
TR L R 5 I AL (IR 2B B YR T, P 28 RIS I S R - TR
FEh, TORBUOAGIAENIIERLAETHEL TS, 6o AFoREHNERED L Z5H
WTHL, —HT, AFIIRGETLDNA ERHI T2 LT AFMOMBHEAIEL 20 Twad (A
2008). FLMEETI, 3 P33 FUTDNAOAT T Y L—FIHAORKERE BING 547§ 5 APLP
AHEIZE D LD RS DR RENTIEE 45T (€834, 204 Kakuda et al, 2016). 5612
000 FLRE, KIS =2 x4 (LUF, NGS) #ElLAZLET HRADIPIX FITY 2 LRHY
ZAHFHTES L1280, HERAORBEREO L 0 LG HDTIRE ko7 FITHRBRTIE Bl
HHIRNS BMASELZAT® ) 5, 8HII2VTAPLP Lkl — 2 2o Rl TI bar ¥
1} 7 DNA @5 247w, WM oBEMEREREL 2.

2. fitk
2- 1. GRPO®EL DNA il

BB EAGOMEHIIIEETH L Z LS, FFTRRIZE T TR IR S PN S A8
B LA (K1) BENIZEDEOE LT 2 A BT oo, MOREREDN L < SvRmER 2808
WERAHO 7Y P FERAL, SERIIEEND DNA RERGETH S 2 405, S0 5HO DNA
DHRARDIE D0, G TR = =AW LA, ZLBIZ $HED 60 DNA OBt il
FaHz0iz, BT DNA BB OURVREH TIAl L Tk Soh &, KON EREL Y f e F
FA A TUNTL. WWTS S8 F )b & A L TRl OMEEREE D . DNA ko7 o0 iR (8
200 mg) F. BEREHNTERINTS LWL, MEBOAE T X F A FYLTHD, DNA fitios:
HOR|EERERL BONAEFD S0 DNA iz, Adachi et al. (2013) 12> THi- 2 MiHiEomM
KTOFMNEEIIEA (2017) B LVWERY S D

2-2. APLPEIZES 3 Fax FY 7 DNA AT O X N~ T

Sz | TR EEIN T 4 APLP i (Amplified Product-Length Polymorphism method) % HvT,
IRIFFYTDNANTOZ - FEMEL 7 (Kakuda et al, 2016), 3 3> FY T DNA ORGHTH
BYrunTosL—TMBLUN L, ERERDTFRONT O L—TERETHTTAv—t» 2R
Wiz 6plex @ PCR 7wy, v Z2onyanZe—7o0M &k NOHES L FEOFRONTOS b—FOHE
i ofz, FHEOWMEEHIZA (2017) CRRLTHL.

2-3. MR —22 HIZLBI PP FNTH LR

NGS % H vy T4l L 7- DNA % 5r 47 % 2: w5 12, Mevyer and Kircher (2010) % L < i Rohland et
al. (2015) @ “partial uracil-DNA-glycosylase treatment” (ELF, haltUDG) & L < i# “no uracil-DNA-
glycosylase treatment” (JLF. noUDG) Fhli—MIEEEMATIA 72V OIERE T2 &b B
1792 F BIUE292 > FOPCRRIGTHME NS 177 ) Oy E LRI High Sensitivity
DNA D1000 {(Agilent Technologies. Santa Clara. CA. USA) % HIv»T 4200 TapeStation ¥ 2 7 4 (Agilent
Technologies) THEEL 7z,

WL ANGSHIF 4 77 U IZId—Ai, HIUAHROBDNA®I F2¥ 1) 7 DNA XA T, %kl
MRWBAL LA 7 ) TR LRSS FORADNA HEERhTwL I £ 4G (Green et al. 2010),
NGSHZA 770G ENH 3 b3 > FUT DNA @it Maricic et al (2010) D Fi#EE T2/,
BARERO T A TIVDY—F T2 A2k MiSeq (Illumina, San Diego, CA, USA) #fEH L, MiSeq Reagent
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Kit v2 (300 Cycles) %M, DNA B¥|F— 5 #NH LA #50/2 DNARFIOY s Ex ¥ B X FF—¥
DTARFYSEfe BRI RTFFYTODNARMOAERRLL, &5, ChooF—-YREOF
EOFHIZ2 W TIREIIZ A (2017) (ZEWLTH D

HRADDNA GBT I /ECLIWHOERFELD L IZMAT, A I00MELUTIZHALIN
Twd. BoREF-yAHIRDNAMETHL S ERHBT LI, FRLOEREFHEOGHL
mapDamage 20 (Jonsson et al, 2013) THHF L7, & DNA B EWE S lfkicowT, ATorn
— 7O A (FEHIEA, 2017). BMBMIEHESHANTOF V- 7L APLP ETH M #R LD
HEEf-72.

3. HRLER

SMIEO APLP SHORBAR LITRLL. THED S, I Fa 2 FUT DNA AT A2 L —7H5E X4
72 DNAOBEARRBENAZ L D6, O TRIMES — #0282 3 by FUT Y AR ERAL,
EOHE 6BEET A 770220 T, HIUDNA OB T 3 /LA DNA REBHECZL S (F
1). 594. 871 ®fE{kid DNA O BIFREA APLP TRIFTH LI Ebho TW il ks, SHOBY
I AT E TR RIBATHT 3 /Lo KB5S % k%1 5 Rohland et al (2015) ) HalftUDG THF 175 Y
fFlE T TOf0, o4 MECHTRT 2 2 EO BRI RIZHA Lo RELRE L/
HA, SToMET DNA OEFRNEA NS t2% HallbUDG TR L /2 59, 871 @ 2 @ETIH IS {Lae
WHEO G (M2). Thid, HEUDG 12X 5 TRT 3 2 (LA & T B IBHCT DNA BFH 25500 5 1
L5 THY, THIAI08EIE LT %3 £ S Rohland et al (2015) ORMEE 33,

WIZI b FUTHY 2 LpeNTO V-7 LAESS, 512, 50, 963 ® 3 MikAT G2aldla (25
HEN (£2), 512 WIOI bI > FYTY AOSRMERG SN AT L HRENTIRS D05 L
BT RP)Z DV TR M LRl —H L 3 R332 FY T DNAREBRBRETHEI LN, ZO3W
HEGRRHECREN RS 2THRES RSBV, Mo 3EE 611, 871, 1015) ERoATo 7 L—7i
RSN, BRRETRERRCS L THEENSH 5. 611, 1015 I DNA O RIFFREAEGC E4s, B
ARMOBIEIZHVD Y Rk it TH LM 871 RIFRICAGTHE S Eh o, SHROKFHEL
T, 504 & 871 A AR CREMELIH 22 S ROFRRETHS S

SERBMERENTOYL—F DA, A, GRETYTILLRLRENTO Y V- T ChE, HRTIEE
HEH, 327%, 69%, 69% OHIETHUAHRS (Tanaka et al, 2004), TH5 FMXBHLAOER A 707
W—FThEHMa% Nob Lidhad ot i, SERCARIZERRIEIZ & ThABIE b 226 SR
NFOF =T EBbiE, NTOS =T DUGPEORRECHEL TR, 74 )y ST Y
F. THY—baEOR P TREATS 20 ~ 30% OB TRS NS (Tanaka et al. 2004 Derenko et
al 2007, NFEXL—F AL, AL AS EROMT A F—LH IS sL— I SR, Sk S
7z A5 HHEIT 39% LM TH S (Derenko et al, 207). $7:1 70X L—7 G ELEOFT AT
Fu—TOG2UE, B IREHEBTES T, T Y= % EOR A 7 IRATR S B CHL S
% (Derenko et al, 2007). LLEo#FRE, BB Co MY TIEASRIHIZ L SRMOEFIHZ L 2RL
T, BIEDARL HAEA T AR DNA O &1 10% B L S Twvws (Kanzawa-Kirivama
et al, 2017, 2019) DNA ORI [LA> - 72 594 & 871 OFH 2 LG40 5, #ICH ERAO RN S
ORIz EORIEES T A0 HEET 2 S LATRTHS 9. SHROPMEOREE L L2v,

FiLiEd S

Tl WA KR, W (014) WTET ARG Far KU DNA SERIFE 0L LI LY APLP S A7 4,
DNA S8, 22(1): 140-143.

Adachi N, Sawada J. Yoneda M. et al (2013) Mitochondrial DNA Analysis of the Human Skeleton of the Initial Jumon Phase
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Excavated at the Yugura Cave Site. Nagano, Japan. Anthropological Science, 121 (2) 1 137143
Derenko M., Malyarchuk B. Grzybowski T, et al. (2007) Phylogeographic analysis of mitochondrial DNA in northemn Asian
populations. The American Journal of Human Genetics, 81: 1(25-1041.

Green RE, Krause ], Briggs AW, et al. (2010) A Draft Sequence of the Neandertal Genome, Science, 328 710:722.

Jonsson H. Ginclhac A., Schubert M. et al (2013) mapDamage20: fast approximate Bayesian estimates of ancient DNA
damage parameters, Bioinformatics. 29 (13) :16824.

Kakuda T. Shojo H. Tanaka M. et al (2016) Multiplex APLP System for High-Resolution Haplogrouping of Extremely
Degraded East-Asian Mitochondrial DNAs PLoS ONE. 11 (6) : eD158463 dai:l0.1371/journal pane 0158463,
Kanzawa-Kiriyama H, Kryukov K, Jinam AT, et al. (2017) A partial nuclear genome of the Jomons wha lived 3000 years ago
in Fukushima, Japan. Jornal of Human Genetics, 62 213-221.

Kanzawa-Kiriyama H. Jinam T.A. Kawai Y. et al. (2019) Late Jomon male and female genome sequences from the
Funadomari site in Hokkaido. Japan. Anthropological Science, 127 83108

Maricic T, Whitten M, and Paabo 5. (2010) Multiplexed DNA sequence capture of mitochondrial genomes using PCR
products. PLoS ONE, 5 (11) : el4004.

Meyer M. and Kircher M. (2010) Ilumina ing library ion for highly il target capture and
sequencing. Cold Spring Harbor Protocols.

PEAMY M08, MUERMEOWTE - 0¥ REOW — R - RO - MR - R/ TR - SR (R L
F10 AbHE- ATHHEE AR

Rohland N, Harney E. Mallick S. et al. (2015) Partial uracil-DNA-glycosylase treatment for screening of ancient DNA. Philos
Trans R Soc Lond B Biol Sci, 370 (1660) : 20130624,

W, MWAT], hERR GRS MEEEH 2017 BEARO I P2 FUTDNASGH  QRSHIKE RS -
M R N TG 2 - S - DS RI o  — TRAENY  86 M. pp 120131, b HMAMLEL T (R 4 >
e

Tanaka M. Cabrera V.M. Gonzdlez AM. et al (2004) Mitochondrial genome variation in eastern Asia and the peopling of
Japan. Genome research, 14: 18321850,

#1 DNA H I EUR S £ U APLP SrHi o

WY SHATE AFLF 267
LITED PR 4RI ET]
A s FHG N 2 FI DU
EY B FRH AR G2

T 55 TR Dia?

A E 611 FRG 2 k10 A
WEETL FEAEW | KL Die

A 8 063 i [

A& 1005 5 T £ &)

#2 IPIFFNTYRBERTATINDY— T AT—IDT AT P EnTAS =T
e R

NUMT #m Delup &
12 e DUHLE mapa " NGS 47
L Thiw waErZ 0 e7ind "‘:f" AR b7 b
a1 Loy =F #on—r ® pRAATFOrR—7
) in)
WY 52 D02 T T T W (5] Gaaldla
RGN DI DD 2 A SmA0 S5 LT 66 TR Gaaldla

ey 61 Da6 D2 LR oEN 18 67 038 As?
A& ETL DS DL B6ATH  1SGL6IT 527N 22202 i TESOG Dieza
WEY M D01 D2 [ T T i 45 Glaldia
AEY 1005 DHE D BN a8 oslh & a9 [ [l

-115=



BE1

EH2

IERERE

AR EE

Hrsatisettin

e

a) 512, b) 594, ¢) 611, d) 871, e) ¢
TRy FUTY S Iy S BN DNANREORT 3 /Lot
HERAT DNA WEH A 405 ORI CRMATT < 2 (Lol & ExT

AL

Biid

1015

......,., “,,,,,m REEYREEE
o
; L d L..... i
Nului"lﬂﬂﬂiil!li"l I Y BirtEENEIERIRNEY
e L

a) 512, b) 594, c) 611, d) 871, e) 963. ) 1015
I haYFNTH S A2y TEN: DNA WK o5
Bt W7 P T REM AT ) i

=16~



¥ ¥ A S 111 OB 5 S AT 00 AMS FE U5

LA A R e 25 B o AT > & —
1 iELsic
A 21 SUSRLT, MR REATE (AMS ) 12X SHAHEREFMEL T4

2 SR EsE N
FLZRBINRE R, BREP 5037 —¥ AR TFO S LW T -2,
1) WEhH v ¥ — FHGTERIA DD ML, 20 4TS LR 2 WA IRk L A
2) WFRSEROREE, WK - T b 2l THRTIRS T {7y, oL
3) EMEORHLHENN (4T) TRRILF FY YA (02~ 1 mol/) I—MHRLT, 73>MnL
LR OGRM EREL, BREMATPRLH SHESRLL.
4) LEEHCTRERLZHBERRL, tro—AFa—7oRiz AR, E#l (1 mol) BT H v
FA LAY —F—FHCTRIEL A5 81T L7z, SIFIZGENA (4T) T 120807520
5) EiTROREIE WREMLTPRHIL 2.
6) Fa—THOFEEFRHE L LI L 3600rpm T 15 8L AH L 1T 7.
T) ELTREOLRMIHAE N 90T TI0FHMNAL, H¥7RA 7Ly -2 HVTRIAAL, ¥
FFAALLL T R ML
8) ¥FFLALLETI ¥ £ 2 HMEERL, FRHOMDS -7 LB RL (B0 81,
FaF— SRR RSN HRAE FIANETL 2L
DR Ehay9 774 PR AFAEHWTRREMEGRE 5
T4 MeEF ot 210 [C/N]IRTEEHFS 5 RS S A RE (©)
L@E (N) AW, [413C] &[4 I5N] RRFELREOLERN
ik Th s ¥ 77 4 MELWEE, MEHEE TR (NEC
B 155DH) & RV T RO SR % s L 22o

ER1 L2357 0T

BLIZiE L 22 7 — 4 b il ontl - ekt ki, 21 S 18 FHE. €
DERERFBEFMAELNERETN - 19986 - 187%, RUS1 45 106% ML, BLEMALEC3
WYOEFLZHTwE I Edgh otz Shonfd 6 3 ML, [Noll 539), [Nol5_588-PJ
No20_739) T -7:. [Nol5 588P) & [No20 739 & O/N A4 Eo@v iz RLTE Y, Litho
R L S HROEE T SO TRES S E LI 60D,

Fe2 |2 JE AR T B ROMIE R S BER AL (4 13C), FNES A ROMIE X7 - LR E
I, REM@AT— ¥ (IntCalld) %A L THONESSRPE UL IR CICWE L -SRI AR+, M2t
ORFIFIEE 7 7 7L L BB TEH S,

f£7: FaT—4 - OROHESRERITEE Y F— =R ik L TERRE L AR X205, ®
SEETOBEMEL Y 7 7L LABRTH S, 07— 7 2 OREIZBIT 5 EEWKIFE Marine %, %1
15 AL CO RS Ay LG I EE S h S Rk - 21% L - 125% M s T 2 RER
FEFACHH LA, ELTRAT— & L7 — 2 2l S LENB Y, ThThosss Lickrmi
TAMELCIG UOMA L 2o R Y = — RO MR A R (2 164 = 35 # v/ % - BRER ik
o IHET O & S 2 i 77 L A2 [Nol5 588-P] & [No20_739) 1&, CIE L AfE{UE ot & i
LT#HLWERS R LT,
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6GAD (471%) T27AD
THAD (2L1%) T6TAD
BBAD (687%) TTRAD

GI5AD (565%) TI8AD

675AD (618%) TRIAD
TOAD ( 64%) BIGAD

[GIGAD (G54%) SBAD

[BSIAD (%6.4%) &T4AD
[GBAD (M4%) TRAD

|662AD (954%) BMAD

GBAD (689} TT9AD

[BOAD (95.4%) SBAD

[BE3AD (954%) STAD

THOAD (164%) EBAD
IB4LAD ( 65%) BS6AD

[G64AD (95.2%) SOAD
[SO0AD { 02%) 933IAD

T0I6AD (.9%)
WSTAD
079AD (413%)
1SIAD
TISAD (106%) THMAD
TEIAD (576%) BSAAD

SIAD (G82%) 100IAD

SBAD (954%)
177AD

[674AD (911%) 910AD
S18AD ([ 43%) SS0AD
TIRAD ( 22%) THMAD
IBZAD (832%)
0aLAD

HBAD (G425} HZIAD

ITHBAD | 56%) THAD
TETAD (626%) BBAD
TBAD { 67%) TAIAD

6R2AD (534%1 TRIAD
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