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Genetic features of the Okhotsk people: Interaction between the continent and Hokkaido

Ryuichi Masuda* (Hokkaido University)

Abstract: Previous studies by our group have been summarized in this paper. To understand the genetic status of the
Okhotsk people who lived in the southern coastal regions of the Okhotsk Sea between the fifth and twelfth centuries, nucleotide
polymorphisms in hypervariable regions I and II (HVR I and HVR 1I) and the coding regions of mitochondrial DNA (mtDNA)
were investigated. MtDNA haplogroups of the Okhotsk people examined were classified according to mtDNA lineages previously
reported in northeastern Asians. The comparison of mtDNA haplogroup frequencies between the Okhotsk people and other Asian
populations revealed that the genetic structures of the Okhotsk people are similar to those of populations currently living around
the lower regions of the Amur River and the Ainu in Hokkaido. These results support our previous study on molecular phylogeny
of only HVR I sequences in mtDNA (Sato et al. 2007), and strongly show that the Okhotsk people could have originated around
lower regions of the Amur River and played the role of intermediate for gene flow from the continental-Sakhalin people to the
Ainu (Sato et al. 2009a).

To study further the genetic characteristics of the ancient people around Hokkaido, allele frequencies of the adenosine
triphosphate-binding cassette sub-family C11 (4BCC11) gene, which determines the earwax phenotypes (dry or wet type), were
analyzed. Interestingly, one homozygote for the 27-bp deletion in the ABCC11 gene was found first in the Epi-Jomon. Exact tests
of people differentiation (including the previously reported data on modern people) showed that allele frequencies of the ABCC11
gene between the Jomon people and Ainu were significantly different statistically, whereas those between the Jomon and Epi-
Jomon and those between the Epi-Jomon and Ainu were not significantly different. These results suggest that the Epi-Jomon people
in Hokkaido were genetically affected by the Okhotsk people who possessed high frequency of allele A (recessive dry allele) of the
ABCC11 locus (Sato et al. 2009b; Kazuta et al. 2011). On temporal genetic changes in ancient people of Hokkaido, the result of the
ABCCI1 analysis supports mtDNA haplogrouping.

Keywords: ancient DNA, ear wax gene, gene frequency, Hokkaido, mitochondrial DNA
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ARICBNTT—~OHLERLZAR—Y I ANDBH-s e R —y I3k & id, M5 kNS 12 1
FBUC A R —y Zifpm E O s (TN Vs, dbifE b » 5 88, TEIIE) I8V THEIC
R - 2B e LTERLIEULTH B, —/7, dLEONEEEP AT, RINORHE 22T
WD ERMEDNEAENIE D o T SOUEDN FZE Lz, O KIS, JLifEIc FERENRZE2 D
DRIND AL BRFATINCHRIE LI EEZA SN T X, ZNEOXLDE HZNRFMIC DOV TIX, KK
EEOMOFH I K DFHEMICENSENTVEDTHRENTL,

—7, ENOBHIORELEZE B, S TOE AN NEAWR M E L5 2 &
WKMA T, BHBEZNRHEOENVICEDWTEIETORNZ N T 2 FEND 5, Al O
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BIETHORBHIOELZE 5

LYo SR, EICZNVE, BE, RKEVREDEEKYEICE > THERKENTWED, %
OHFTETAFTU R (DNA) &, LS T EENLMRERTEIAGNIHE-DOMEATH S,
DNA Tk, 4 DDk (A, C, 6, T DT ELEEREZ>TWVWD, £L T, DNAREE %
MRS 2METHD, BT IEHEZE DDNAEBTHZN, ARTEBODOZWVEIED, Thb2
DOEHEZFAUCXIBREKRTHEHAT I L LT S,

MR ZHOBIC DNA G H OB L, ME O T AL Uawv &0 RPN E 2 & DN, i T4,
I TEE VS BRI Om TR ZR 28T, DL DEENELL (BRER) 52 LhH5,
ZOERICKOMEIEET D, EYOMA - FH - BERHMMNT2HEZ->TWVWDE, &Ko T, EYH
OBEEEROFEM, (F7EHE) OREEFANS C Lick b, HEHLELZOMEH 57 L IzkD
RREREDCENTED, TOREAKEIIE, HEICHHLTECEZEEZLNEDT, ZTOMHEDE
BWVICHRDE, RMBAROREZHET S ENAGEL b, Fiz, HRAF %4 U DNA 7
HBETE L TERICBOTH2HE G THHE) THEAELTWVWSRY, ETHEZIbRL, H£H
WD ZERELEM B O #ERZ AT 5 2 &N TE %,

HHEL B D X S ICHEEDTERIN D B8 CTld, BIZTFOFHEANDIEDLO HFIC3WOH 2, 9 —DH
W, mHNS FEENTHETOOMELETFHMEALNZHEEEREXTH S, HEHVELDDHEIET
JEE 1 ROMFERGK Fich BT, Mldbzo omtEfzroae—8 14 Q) ths, —
DHIX, AZXOABEDYREAEKICKD, RINLEAADTFANLBIAONZRREBLEHKRTHD, R
REBLETFOIE—HEIAAOMELZ0 1, AXOMETIEOMTHLS, =DHELT, AXT
AEC2IMOMINEZEC TRADSTNTOZKINARA 5N 2 RREEMATH 5, WAF DM
BICBBTHEHOI P Y RUTHEEL, S4ICI Y FY 7 DNA (mtDNA) AEEEZEN TV
18, #7720 O mDNA DI —EIIHTUEEEZ BN,

i 45 5 D DNA 75 bi

AR THIEE (PCRE) ORRICX D, MEXRDNADSEEHEWRMNELND XS ICE>T, TD
Fefiz B LT, B S O L E R E L KAR LD SRS N b aEx & DEYEFERD S
DNA OE G IGH % @4 % & % H X DNA (ancient DNA) Z3Hr & W5, HiE3K D DNA 9#1IC & % Hiff
ik, BROEMZEDSFIRNGE L, TORKNMSBEDORKEZHTETZEDTH-Tz, LML, &
KDNA ZpHTic K 0, BEDOMEAERPERMZEEMBHI L, KT LN TEZ LIk T, HET
WABEIOEDOHR T, BMRNANLVS Y LAZEER T THENGNSGAEETED, LERICHEEE
NEFEOHRTEIHECLEBMEOBRBIZDOAN Y T LDICTFOoNGENLBHMBETS D
%o FImEME, WEIRE, HBRICBUI 288X ANV Y YLD EZ G LEBOGFHESED (HHEEFET S )
T B R TH UL, DNA D T EHICEK- TV A 2 ehH 5D, TNTEZOWNIE
MHEA TV, TDizs, H1TH O DNA N T, BOHICHRET 25 ME DNA ZEZEFEI Mt L,
PCRZEZ WV TEEERZ LTV T e eird, K<HMBNTZEHKDNA OBFZEHl & LT, ¥N
V7 D7 FHIVEADRKENME, 27 YT IVEZ—=IVANEFRE - YTV ADORKMNE R, Zhic
HOKKE - PEZVADT7 7V A —EFEHOLFFEZENH T oM, HLOVARIREREINDDH
%, mifCDNA W7, Fiidt - T ANBY - HAEYZ L EEYOARNME L LTRIEL TV,

RhAYFUYT7DNANTOTN=TP5RIFF—=2 7 A

et D7)V —T71&, AR —Y 7 NICHBF % mtDNA O hypervariable region (HVR) I & 438 15
HHUT, To#EREHRZ BT 5 LIiciy L7z (Sato ef al. 2007), mtDNA E iz &, 118D
JS 720 O =LV TeHIT, DNARFREN R TRV HEICDWVTE Z O A HEHY
ERICKINT B ENHD, EHIC, mDNA ZIRE L T 2F & LT, RBREIRT 5 Dol
DI THEREMOFFEZHE LTV, ZOMEREDOZEIRA BN GV D ITHIBN G BNV 2B L
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RITVENEZILND, THIC, HOlTWE mDNA 2% (e b T 16500 HOHEE) bz E
B ROZEMEICHEDENT O T NV—THRoEEINTE Y, L0 O NT O 7)) — THEERZ
tbigmatd 2 ick D, EFHOEBRBEGOCBHOBELZHETZIENTE S, AizBld T DIEH
BOZ) mtDNA N7 O 7 )V— TR 2470, Sato et al. (2007) DFER EFIE LAWY, LUIFD XS i
MAERRZES C N TE (Sato et al. 2009a),

INT T — TN CIE, mtDNAICH1F % HVR 1 & HVR 1T O RE S35 & OO — REEBIC BT
ZH—EE LR (SNP) DIE#ZM %78, PCRiLE PCREVEIAY|E ¥ K O PCR H1E W A &
Z Wit (APLP %) %2175, R
BliX, A=Y 7 ANcBF3 70
TIN—T DWRE L T DYEE G 72 )
ML, BEROBRY V7 HEHAE DL

1.50

* Evenki
iR 2 & 7= (Sato et al. 2009a) 1o T — o
CORR, AL I NEBT B0 Udegey Buryat
5 urya
s —7&, A (8.1%), B (2.7%), 050 } . o Bury

Mansi o ¢ Ket
R 2
Tubalar ~ Nganasan

C3 (5.4%), G1 (24.3%), M7 (5.4%),
N9 (10.8%), Y (432%) TH oz, T 000 f D

o ¢ Chinese Chukuchi

2nd dimension

ThHH BN o TzAR—Y 7 A Okrosk oy ® Korsan . .
DEMER AR BIE, S T 030F Izoryak * Mainland-Japanese

Ta I N—=TYNEHET B LT o .

B o Tzo WENDBLRDBFIEIC K B &, 100k

JUF, =TT, xFL—)NEET

L= Ui RO BMREHIC BN T asol

ZE), /\70‘:17“}[/‘_70\(?3\\%@@?35 ¢ Jtelmen

BT ERDbhoTVS, E5ic, M ol

%E@ % < 0) 77 :/ 77 % & *‘L\ TC -5 75‘{ ?% -2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 2.50
FeAR—Y I NDF—2E T, st dimension

mtDNA /N7 1 5 )b — 7 O B 1 B 1 I3 RY7 DNANT B V—T OBEIC T IR T
DWTEENDEFRE F) 28 V7 LM ORI R, LMD Fst GRRNAMERED 1
HLU, ZThEHVWEZRICRERH FS L ERTTRNIERBGEIC & %, Sato et al. (20092) & D

JRIEIC & % 2 DT ERIC & D HHH

DEMBBEER L (K1), ZOKE, REBOAF—Y 7 ADBEDT L—)Vi FifiEM TH
27VF, 2AFHX—I)VZLTIHBEDT A AEHKTHEH I EZRLTVE, —f, AF—VYI7ANE
ZTTOMOD Fg 3RERMEL BTN, ThR =T TICB80WTNTa7)b—7 Y BEND TEv
(K166%) CTLickdtDeEAON, FLK1E, ARV ITADRTARICELERTHH L
RLTW5S, BIHOIIE T, JLEEMXAB I UHRMXAICEBNTENTO )L —TY B &
NTWRW (ZES 2006 5 Adachi e al. 2009), T HIC, 7 A XDONT T )V— 7Y BHEIZH 20%
EWVW I I E W ED S SN TS (Horai er al. 1996), %7z, Tajima ef al. (2004) & mtDNA 53 #r
DFERICKHEDE, ZTTNET7 A INOBIEFREDH > eZ2fEL TS, TNHDT—X %
MmMadsde, I—I 7 REICREICERZE DA FR—Y 7 NICKb, KED S RESCHALARE O L ifEE
NBEEFREBAE S EN LN R®ENS (K2), #EITNE, FK—Y 7 NdKRE—ItiEE
B OBEHZROMNETH T VWABNE LNEY, LML, OB RS LI DWW
DI T > DM E, mtDNA FHOKRIZT D S IEHEICT 5T EMTEAh - T,

Heh@arh oA R—u 7 AN
R, WEDSEIRT S HEIRTFZIERIC L TEHR—Y 7 NORHZRHNZ T Lic Ui, wHel
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AFICRER LGRS, ThE TORSE
&b, TORAL TR —DDBIZFHEDEL
TN K> THREBZ T EMNHSMICTNTWL
%o DED, T OMHET HEIC IR G
FEEBEMITRETPHESNTED, R
FERSTDEL DS HTRETE -DFOZ
Tk <, TR TG TR DR M 78
& GhEmalk) L2 BOMBETE D
FOZUIMNEN (ANFOEAK) OHHH
IR D, GRAEE TR R D
SEDOZFNEA CREHEEK) OHHH (ﬁﬁiA/@K*J
BYM RS, 2DODEBNEATDS5 B, & ‘I

EIETREOIPEIETFTHD, HHHhDX [

7 A=)V TS
ok YUY —s0iak
N

WS RN BN TH B, £, Hbh
B TR (S T OB I I3 M R AR A B D T
B, T—T v ARTTUNTIRIEL AL (ﬂﬁﬁ@ﬁx* J
CHBOHL, W7 VT TOEMOFER |-

HULF LN C LRHIBNTVS (DFh, M2 CHETOMINDIEEINEFF—Y I AL

ROBEN ). FBAEOWETIE, Hbh JLHERRSCR & ORIOIELE TS & 258,
AR T 1S 16 FR K LIS B ATP 6 1EH Sato et al. (2009a) & b

LY PP I UVAR=Z—LWVS X URTHD
BIE T (UBCCl #inT) THDHT HHLMER> TS (Yoshiura ef al. 2006), & 5ic, @A
VEOEE T ERR EE F R T 2 L —DDEEFNI T T =Y (6 hET Ty (A) IKEE
o TWVWE T ELHPHLTWD, ABCCII 2 VX7 HIZHEA» SYEZHMT 51375628 5T
B, ZTOBEETFHOEND, NEEHNOT K7 VIRICBI 2 b OPHMHEEED 2 & U TiRi &
R EERH LT WD, CTOEREOERIE, KT - PEZVANI—F T L T < #EFfE Tl
O, L ECEANIGEE TR O 7IC B0 T EEEICHFEIN T80 EEZ5
1% (Yoshiura et al. 2006), TN 5 DXV B FOSE IFHIEER AR Z /73 DT, L£HOBE O FEHR
RRMBERZ RS 55 A TOIREICK S,

iebid, AR—=—Y I ANDATIEEL, JLHERXABIUHRMAXALEZH T, LidoEREOEN
WKAEH LI APLP Iz W T HG MBI F OB RZRE L, TOHEZFH Lk (Sato et al.
2009b, Kazuta ef al. 2011), ZDHER, AR —2 7 NOHZHSA B R T OSEEIEK 84% ThH -7 (D
F 0, WESEG OB 16% [=100-84] TH %). MBI LEL T OBEICDWT, JbiEEig
XANTIEH 48% TH B DITH L, #HiMXANTIEK 59% L HBNEWEZ KL, TNEDT—2%
BEROBR 7 V7RO T — 2 LT 5 &, Fh—Y 7 NOERIR B T OMER, JbifEiEih

ABXUHMMCANICHEXRTEE P values

Cii < KBROBUERLE X B A=Y
. _ foerEsg 0.45

(K3, % 1, iibi BE#R D kst . 003"

7 A X DRI B AR OB E 7437 * 042 0.26

( #7 76% : Yoshiura ez al. 2006)  * gignificant, P<0.01.

&, dtiEEME AN (F) 48%) 5 ™ Significant, P<0.05.

F U T A D (% 59%) * F—#[EYoshiura et al. (2006)kY 5 F
EoimE<, Ar—r 7 NDOH
& (R 84%) Kb iFMEwEwnsS
HE 2R U Tze T OREHRIE,

%1 HBMEIGF ABCCI] ORG-S OEMENC B 26 54
Wi, Kazuta et al. (2011) &0
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3 H&HMEIGT ABCCI OXILER FHIE O L, Kazuta et al. (2011) XD,

RRHEIET 2 mDNA DM SHEE S NzEETFORN (K2) EFEET, AR—Y 7 ANDED
B TORNDILEERLREARL, BMRANEEBLECEZHFLT VS, SHICHEKENT &
&, mtDNA DHTHERTEBHIANE A R—Y 7 NORRIFBD S NG > Teh, BHHMEIL 170
TS S HEM S D CTREBIAEZ FHHED R LI LR L TE D, 3 TIichifsdin b4 R—
VINDEEEZT TN RB LTS, &HbAA, YERFREICHEILHTICE TEREL TV
KRIAENGZ, RN R T EEHEE T > TV EEZILNS YD, KN SItHEENDHEL
EELTEZADZHEND %,

EHIC, ILLWAIRELT, MBI ALIMIcBNT, HEEEFNO 27 HENRE Lz 427
EVIBIRHANTIREMEDRERERZ A THRWEE N (Kazuta et al. 2011), M, 9 TIC
A27 WILHEICHFEAE L T T E L MR o Tes — /7, R BOWIZE T, JtiEEi~, Hifix
BXUOAR—=Y I NCBWT, HIOKEIE T TH% ABO Mk B 5 7 DOHTIC & Ih Lz A (Sato
etal. 2010), T 2FUBMOBEREMDO T —2ZNRELTED, SHOMAOHENLEENS,

DEDXSIC, BHRBEIET 2 mDNANT O Z)V— 7 Lilith iz 2 b EE - O0 kR,
HELT, AR—U 7 AN ItiEEOMCREN & OB TEENZHND D, HRICOEN->TWVSE T
LERBLT VS, —F, Ak bid, @A, LXBIKBT 24 K=Y 7 LHOFES 1 8B» 5
WMLz 7<BEEOHKDNA D 2T, (F7 2GS HElick b Ar—y 7 ikt
TE B DRSO L ORTDN D - 7 T & 2ELE L 7 Masuda et al. 2001), TD X HIC, AR —
VINBXUOAR—Y 7 bt 7<= D DNA oM OFEHRI1E, AR —Y 7 gehiniEE Rk
DRMELTZDHEDT A XAXUEANDEBICKESGE LI LZRL TS, A=Y I ABXU
ZOXAICBET B WE251E, KRE& b & OFROMBRR 5 IS ILiEE O BEh DL B HIAT % 2%
DEBELZBELNVZ 5, 5%, BAKR—Y 7HOBH 2 S SICHES BT 572D, vy 7 LD
BRFEFED, YNV, wiEs, hAF ¥y VY ABXUOHAARNE SO IZEHRANE L R—Y T N E
DI AR TH B EEZBND,

HUIBE

LER - W RSN - RS - HEAE - - MEERRR - RS - KB BT (2006) JbiEEHE S - KRB XN
DI ka3 KU 7 DNA fight (§i#). DNA 2! 14: 86-90.
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