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Polymorphisms associated with skin pigmentation in Oceaniac populations
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In Oceania, people living in Melanesia have the darkest skin color, which is

comparable to that of people living in Sub-Saharan Africa. To understand the genetic basis of skin
pigmentation in Oceanian people, we investigated eight SNPs previously reported to be associated
with self-reported tanning ability in European ancestry in five Oceanian populations. We calculated
the tanning ability associated allele count and the tanning ability score (Z B ixij) for each
individual. The number of allele counts was the highest in YRl (African) and the lowest in CEU
(European ancestry). Of particular interest is that the mean of the tanning ability score is lower
(i.e., lighter skin color) in Tongan (Polynesian) and Rawaki (Micronesia) populations than in
HapMap-JPT and CHB (East Asian) populations. A multiple regression analysis for Thai and Okinawa
populations revealed that SNPs associated with melanin Index were different between populations.



¢ X C—19, F—-19—1, Z—19, CK—19 (#m)

1. WFZEBIA Y DY =

BRI E T A4 7 = 7 £, #
PRI A TRV Ty, I 7uxy 7y, K
URTT N2, SEFICIEIEA—X ba x
T EEE (NAN) & A —2 b a7 251K (AN)
CICEENS,

7 =T EAITEBFICRT VT HE
M & Tldd 503, HERFREIIRE < B
5, NI RTTHEHAOEEDOHL, R AZ
FVTHEHTYH, BENSFRAOH LR L
LIS REMEICEATEBY . To6ik, H
72 L OV KIEPE CTOEFIE G L2k
RBLEZZONDN, BI04 T =T HH%
R, K EaFRBEELR 2R DRI
NETHTbNT IR oTz,

2. WHEOHEM

KR TIZ, AT =7 « 7T HEHAE %
BT, MRS DB R B4 %
T, AT =7 «- TOTEMOKEE®
FLERM A AN T BREEOBREZ X 5
bz, QATRVTHEMATEEIND
BWEABBOKEARIREBE#ET 5T Y
. BEXOT UTHEMTHEINDIHDL VK
R E BE S 57 U L oL o fig
HEBEET, 61, Q) EMHEE kN
DERERICL T, A 7=27 - 7TOTH
FICHRERA e 2 ARt L, R E 63 & oft
I BE Z R D,

3. Mo Hik

fEAT R RN - A T =7 Mk 7 5]
(157 N) (K1) &7 PTHEM (%A A 236
AR, PPRBIRTEE B AR N 294 FiK) 122\ T
AR AR IE 21T - 72, HapMap 7 — & ~<X— X
0. K7 UT7HEH (JPT, CHB), F—rm >
PREER (CEU) . 77 U 1 R4ER (YRI) o
BT — % ZH4S L7, The Allele
FREquency Database X ¥ 52 #EM DB s
T2 B LT,

H/ARTT
@, N
-.-'T‘\Fg;} %, YOELHES .®
| E . ®
@’M\“l-};: 3 4%1 P < g -
worzacxzr N 00 aswey | TURYT
b, g <
! 'l\ \ - ".‘. f}(:':% g
A —RFORLFEERY A SRAORSTER] L
(NAN)‘“\! N (AN) (%) 1]
\
E1. FxHREOEFMREH. ONANAS R T ¥ T35
@ANASFLT 308 @ANATHLT 44
@ANAS T LS G®ANSHORLT 57%

®ANRYRLT NWFiiA @ANRY LT RYFATF

FENT R« R RS SR PR R - 2T
DWW, HapMap R7 U7 &M & 23— v 3%
ELHAT, 77U ARER LB L THEY Fst
a2 T %% 96 HEE L. DigiTag2
assay I CEMEBFROPELTIT o=,
DigiTag2 assay {Z CEIR T TIOPTENRITZ 72
73572 SNP {22\ T, TagMan assay |2 Ci&
[RARIDOWREEIT> T,

Tanning ability BAE#E 7 U /LR A K :
Tanning ability & BHERH STV ILDKRE
2, ~Tuxl, FEDCRNWT U LORE
0 &L, ZNHEMETH(0,1,2) OFfn%,
B AN Tanning ability B#E T U AARF L &
L7,

Tanning ability Score (TAS) : Nan et al.
(2009) X0, ELBEEDOH L LMD LY
POV BZERA L, 1 ZFHD SNP D B %
B 1\_].%? H O)ﬂﬁlﬁi@ SNP; @ﬁﬁg%ﬁg% Xij= (0,
I, or 2)¢ L. 2 Bixi; ZfA®D Tanning
ability Score & L7= .

AT=v ATy 7 A (M) @ IS
HMEMmZEHRA WL EBRAMA o skin
reflectance O, T DEEZEANDO ML & L
7o

B G EMEE & BAE R o BEEfglT - 7Y
THEZ G, M & OB A | PR - AR
Ze RS U T BRI 0T &2 O TRE LT,

4. WFFERR

g—ny " MEMERRE LS ) LTUA
RBEAFZE (GWAS) (2 kv, FFF@FEOMA
B E B 2 DBIBE TN L EHE S
L TV 5, suntan ., melanosis ., skin
pigmentation, hair color Z %&£ & L 7= GWAS
WRGERR R D F NG 0CA2, MCIR, MATP, IKF4,
TYR7¢ & DRI T2 G T, 28 EATD T /) A
BUAFET D 32 [HO BRI AEIE SNP %
M7z, ZH6@ SNP D HapMap > 7 /v d
s 77 % B4S L STRUCTURE fi#dT (k=3) 217
Sl A d—uyX WTYT, T7Y
J & 3EMD Y T AX =TI (X2),
IO LiE, REGERRTZAITER A
DET LT OMRR S D LRI,

CEU CHB JPT YRI

B2 32SNP OfEREEARIT

FEuropean ancestry C Tanning ability &
OFEENRHE SN TWD 8 il o SNP
(rs966321, rs35391, 1510831496,
1rs17094273, 1rs12913832, 1rs258322,
rs1210050, rs1393350) (2 2>WT, A&7 =
THEMDZ A 7 %47\, HapMap V> 7L
DT —H LD EITo T2, FEMIZONT
Tanning ability BEE# 7 U VERE % & TAS %
FHE L7=, HapMap V> 7V & A7 =74
@ Tanning ability BT U /LERA B % ik
L7=& 2 A, YRI Mt 4% < Tanning ability
BT UL AZRA L TERY, CEU B bdi
W7 UV ERAE LTV, 787 =78£H
EHRT VTN (JPT, CHB) 1%% O H [ Ol
oLz, BRIV L, TAS 1, hud
EH (16, RV R 7T) & T UFEFR (SOR,
7R VT) Ik, BT UTHER LY HE



>7 (X3, 4),
AEOFEFIL, RV XU THEMEI 7z

T BN TR O RS (0 F B EE G %

TUINTFHET DA REMEEZ IR L TV 5,

D = - g, &A‘;J
. .87

B8 101 12 13 4 15 1§

3 Tanning ability BE> JIFEE RO

B4 Tanning ability Score (ZBx;) M7

IS S{E D SNP D7 Y JLHEEE O PR Sy
maEBH NI 572D, The Allele
FREquency Databas £ W Huf5 L7= 52 M
TAS ZEtR L7z, BLBRIRENZ &2, 7AU D
SAEREMITIREED TAS Z R L, 77U H
REMIV bEro7- (K5), 5 00kHM
D=V T A > TT AV 1 REEIZ
Bl LI L EB LD L, B I~
T5 (HVWEEGEEZ D) Z&RBIEL
FEoTWBAREMEDRE 2 bz,

MBI x TAS

5 mmz&
i

TAS

E—Rawaki

wETY

BI5 ALFRED 525 A 7= 7S£ M NDTASEERE L DIERE

TUTHEM (XA NEMRIREEBARN)
IZOW T, 6 {HD SNP (rs966321, rs35391,
rs10831496,  rs17094273,  rs12913832,
rs258322) 76 TAS Z Gt L7z, # A AT TAS
I3 1. 94, FHBIRFEE B AN T 1.95 & | HapMap
JPT 1.87 LV @EWMEE/R L=, 96 [EODRE
8 FEEE S 2R SOV T ML & E s TR
EORE#E A FEE, MR & RE L ERR

Mrz W TG LTz, # A4 NOFEIMI 1X 4. 87,
MHEAEERARNIT 4.94 7P ol-. LEEM
Wrofi®k, #A NEMITIX DEFS/ [MCIR FEIS
D SNP & ATRN, MYO5AZAFAET % SNP 23,
MBIRAEE AN TIX 0042, TYRPI, SLC4542,
HERC2, TYR\ZAFAET % SNP 28 MI & A E 7R
AR L7 (P<0.05), TAS |ZRIBREE R LT
2EEMTEN, ZNENET D SNP 23 MI 2B 5
LTWe (E1),

Pval_Okinawa slope_Okinawa gene
rs4778241 0.0208 0.7421 OCA2
rs2733832 0.0232 -1.1995 TYRP1

rs26722 0.0454 0.6122 SLC45A2
rs8039195 0.0455 0.6564 HERC2
rs1042602 0.0461 -5.5181 TYR
Pval_Thai slope_Thai gene
rs8049897 0.0104 2.8240 DEF8
rs622099 0.0117 —-0.8455 ATRN
rs3848809 0.0128 -0.8312 ATRN
rs11699379 0.0128 -0.8312 ATRN
rs12915892 0.0186 -0.7960 MYO5A

®1 BEEMBFTOHR

LA L. WERITMI & B4 % Hg 72 SNP
R E N hotoZ b FEMT M BN
CEE LT IUARKLT Ly AT =74
 (FFlz A 732 74EH) CTHEINL TV
Sl enn (R2), A T7=T - TU7
EM OB AT BRI T EHE /2 A = X A
NS L TWA Z ERREBEI T,

MIBH &
TUNL

rs4778241 ¢ 0.261 0.674 0.321 0.273 0.571 0.333

OKINAWA  GD SOP SOM SOR TG

rs2733832 C 0924 1000 0714 0909 0946 0813
rs26722 T 0333 0217 0000 0045 0089 0250
18039195 T 0323 0804 0571 0386 0696 0417
rs1042602 A 0003 0000 0000 0000 _ 0.000 _ 0000

WHE Tsy @b  soP  soM SOR TG

18049807 A 0027 _ ND ND ND ND ND
1622099 A 0522 0409 0286 0341 0375 0646
13848809 A 0534 0087 0286 0400 0375 0646
k11699379 T 0534 0174 0286 0432 0375 0667
rs12015892 T 0539 0783 0821 0795 0536  0.646

*2 FLFAOMIBET)ILEE

5. ERFEEHRE
(WFFe . Aoy K OSBRI 72 512
RN

(%K) GHe 1)
1. Izumi Naka, Nao Nishida, Ryosuke
Kimura, Kyoko, Takuro Furusawa, Taro

Yamauchi, Kazumi Natsuhara, Yuji
ATAKA, Takafumi Ishida, Tsukasa
Inaoka, Yasuhiro Matsumura, Ryutaro

Ohtsuka and Jun Ohashi, Analysis of
polymorphisms associated with skin
pigmentation in Oceanic populations,
The 13th International Congress of
Human Genetics, 2016 &



6.

Nao Nishida,
Kimura, Kyoko Yamaguchi, Takuro
Furusawa, Taro Yamauchi, Kazumi
Natsuhara, Takafumi Ishida, Tsukasa
Inaoka, Yasuhiro Matsumura, Ryutaro
Ohtsuka and Jun Ohashi, Polymorphisms
associated with European skin
pigmentation in Oceanic populations,
The American Society of Human Genetics,
2016 &

RS PEEASR R, RS
HF. AR, IIPRER, HEFE,
MR, KEMER. A HEE S, FEhd e,
AFTRESL, REWIRRR, KIGIE, A 7 %
o7 MR [H o J i 6 R BB AR 2
M OEMBIRFHINT. BARNETFRE
69 [FIR2%, 2015 4F

TS PSR, HIEERAR . ARRSE
I, WINRER, HJRFNSE, i, 26
KR, A HEESC, FRidE, A EIL K
BHIRES, KEGIE, A&7 =7HEMHIcE
\} % UCPI EA51-3820A/G T L HE -
REEOE, HARNHBETFSH 60
[R<x, 2015 4F

Izumi Naka, Nao Nishida, Takuro
Furusawa, Ryosuke Kimura, Taro
Yamauchi, Kazumi Natsuhara, Minato
Nakazawa, Yuji Ataka, Takafumi Ishida,
Tsukasa Inaoka, Yasuhiro Matsumura
and Jun Ohashi, Significant
association of Prol29Thr polymorphism
in the fatty acid amide hydrolase
(FAAH) gene with body mass index in
Oceanic populations, The American
Society of Human Genetics, 2014 4
PR PR, HERAR. ARfSE
I, WNRER, HJRFNSE, i, 2
VR, AHEESC, FRAE, AT EIL K
BHLRER, KiBIR, A&7 =74k
;B FAAH 35T Prol29Thr %% & BMI
L ORE, BARNEBRTFRE 59 [\IK
£, 2014 4F

Izumi Naka, Ryosuke

(ZDfth)

R o
http://www. bs. s. u—tokyo. ac. jp/ humgendi

v/

6. WFFER
() BFFe Rz

o ffhEesE (NAKA, Tzumi)

HRURS: « KRB R A 2e R (BREEER) -
PR B

WFgeE e 1 10723778

(2) WHFE55 4

Ak =4 (KIMURA, Ryosuke)

BRER K - R (GR) #F%ERE (WF3ERE) -
ez

WrgeE3&5 : 00453712

(3) H LR TEA

KXH& JIE (OHASHI, Jun)
HRURT - REFPEBL R AFe R (BRF) -
eIz

IeE 5« 80301141

A 4 HF (YAMAGUCHI, Kyoko)
BBk KT - = GR) WFERF (WF9ERE) -
Ol =|

W&« 60724755


http://www.bs.s.u-tokyo.ac.jp/~humgendiv/
http://www.bs.s.u-tokyo.ac.jp/~humgendiv/

