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¢ NOS3 (Japanese, Indian)s ACE (Indian, Han Chinese) .
AGTRl (Japanese)\ EDNl (Indian)\

SFTPA1,2 (Indian)s HSPlA,lB (Han Chinese)\
CYPllBZ (Han Chinese)\ ADRBZ (Indian)
- BEELL
¢ N083 (Caucasian)\ ACE (Japanese, European, Indian)~
AGTRl(Indian)

Martin J. Maclinnis, et al.: HIGH ALTITUDE MEDICINE & BIOLOGY ; Volume 11, 249-261, 2010
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Droma, Hanaoka, et al. Circulation 106: 826-830, 2002
Hotta J., Hanaoka M., et al., Chest. 126:825-830 2004

— ACE, VEGFDEEF%H
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Hotta J., Hanaoka M., et al., Chest. 126:825-830 2004
Hanaoka M., Kubo K., et al., Respirology. 14:46-52 2009

—HLAfZ#HT
« HLA-DR6. HLA-DQATEEEZ2 1=

Hanaoka M, Kubo K, et al, Circulation. 97:1124-1128
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HAPE-s

HAPE-r

Age(years, mean,range)
Sex
Male(%0)
Female(%o)

Total

‘HAPE-s: B & 8. HAPE-r: JERJEE

34.2 (15-75)

46 (86.8%)
7 (13.2%)
53

37.6 (18-65)

57 (85.19%)
10 (14.9%)
67
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Microsatellite
markers

Susceptibility
D1S2697
D15468
D1S2785
D4S405
D5S424
D6S257
D12S368
D16S3103
D215263

Resistance
D1S230
D14S283
D22S280

Chromosome

1p36.13
1p36.32
1943
4pl4
5913.3
6pl2.1
6q13.13
13p12.3
21922.11

1p36.3
14q11.2
22012.13

Odds
ratio

7.64
3.32
3.13
3.36
2.17
3.03
2.83
29.27
20.28

0.39
0.44
0.30

X2test

9.1190
8.9417
8.1333
8.5390
7.9878
9.5599
7.4379
13.191
9.1149

9.1073
8.4109
9.5209

P

0.0025
0.0028
0.0044
0.0035
0.0047
0.0012
0.0064
0.0028
0.0025

0.0026
0.0037
0.0020

Pc

0.012
0.025
0.039
0.031
0.032
0.030
0.045
0.003
0.035

0.020
0.045
0.020
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Some genes near the microsatellite
markers

Susceptible | TP73, CHRNA9, S100Z, KRT7,
XYLT1,
Resistance |INADL, TRA(T-cell alpha chain), TIMP

3
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FEDS55 ., TIMP3(tissue inhibitor of
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Some genes near the microsatellite markers

Susceptible

TP73, CHRNAS9, S100Z, KRT7, XYLT1,

Resistance

INADL, TRA(T-cell alpha chain), | IMP 3
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TIMP3

] >

«—D225280

« Tissue inhibitor of metalloproteinase 3

o 22BLBREMICTEIEL., MI0YTIAIR—H—
(D22S280) I DEIEFARICEET S

. ?él}atrix metalloproteinase (MMP) &i5ind 5E1E%
¥,

o FHICEVTIEIMMPETIMPD /NS XA TDTEE 4
HIFICEETHLIEMESNTILNS

— Mocchegiani E. et al, Curr Opin Pulm Med. 2011 Dec;17 S11-19.
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TIMP3®D B D 6{E D SNPSIZDULNTERATEITLN. D
5 1{EMOSNP (rs130293) [ZDE. MBI CTEEREE
ﬂlb\&)f:o

Marker Position(bp  Alleles Major allele frequency OR. > b
) (1/2) HAPE(%) Control(%)

rs130287 31,546,760 A/G 73.6 77.6 0.8 0.52 0.469262
rs130293 31,551,939 T/C 943 78.4 4.6 1213 0.000495
rs715572 31,564,931 G/A 70.8 74.6 0.9 0.19 0.663119
rs2071947 31,576,032 C/T 57.7 62.7 0.8 0.61 0.434345

rs9862 31,583,280 C/T 66.0 62.7 1.2 0.29 0.590820
rs738992 38,540,005 C/T 46.3 51.5 0.9 0.27 0.601161

1, Major allele; 2, Minor allele; O.R., Odds ratio;
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On the way to Namche village




Namche Bazaar, 3,440 meters above sea level,
located In a narrow, horseshoe-shaped high
valley
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BEIZFRAEVD
ML YDNAZHE L. EPASTEIRFDIDOD—I1EEZE! (SNPs)
rs13419896 (G/A ancestral allele G)
rs4953354 (A/G ancestral allele A)
rs495388  (G/A ancestral allele G)
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SNP Sherpas | Tibetan®| Nepalese | HAPE-s | HAPE-r JPT CHB CEU YRI

rs13419896 (Position: 46556345; Function: intron in EPAS1 gene)

Genotype (G/A= ancestral allele/derived allele according to NCBI dbSNP database)

G/G 0.068 - 0.618 0.611 0.545 0.460 | 0.467 0.982 0.476

G/A 0.320 - 0.291 0.370 0.379 0.407 | 0.460 0.018 0.463

JAV/AN 0.612 - 0.091 0.019 0.076 0.133 | 0.073 0 0.061

Allele

G 0.228 0.210f 0.764 0.796 0.735 0.664 | 0.697 0.991 0.707
— oS

A 0.772 0.790 > 0.236 0.204 0.265 0.336 | 0.303 0.009 0.293
S — I

"XuS,LiS, Yang Y, Tan J, Lou H, Jin W, Yang L, Pan X, Wang J, Shen Y, Wu B, Wang H and Jin L.

A genome-wide search for signals of high-altitude adaptation in Tibetans. Mol Biol Evol 28: 1003-1011, 2010




SN Sherpas | Tibetan® [ Nepalese | HAPE-s | HSPE-r | JPT CHB CHU YRI
rs4953354 (Position: 46575388; Function: intron in EPASL gene)

Genotype (A/G)

A/A 0.058 - 0.440 0.778 0.750 0.756 | 0.733 | 0.692 | 0.603
AlG 0.250 - 0.413 0.222 0.250 0.244 | 0.267 | 0.215 | 0.365
G/G 0.692 - 0.147 0 0 0 0 0.092 | 0.032
Allele

A 0.183 | 0.2007 | 0.647 0.889 0.875 0.878 | 0.867 | 0.800 | 0.786
G (3.817 0.800 353 0.111 0.125 0.122 | 0.133 | 0.200 | 0.214




SNP Sherpas | Tibetant | Nepalese | HAPE-s | HAPE-s | JPT CHB CEU YRI
rs4953388 (Position: 46713201; Function: unknown gene downstream of EPAS1 gene)

Genotype (G/A)

G/G 0.085 - 0.536 0.926 0.937 0.823 | 0.876 | 0.496 0.939
G/A 0.429 - 0.418 0.074 0.063 0.177 | 0.124 | 0.363 0.061
A/A 0.486 - 0.046 0 0 0 0 0.142 0
Allele

G 0.300 | 0.272% | 0.745 0.963 0.968 0.912 | 0.938 | 0.677 0.969
A (ﬁ?OO O.72€T>).255 0.037 0.032 0.088 | 0.062 | 0.323 0.031

¥Peng Y, Yang Z, Zhang H, Cui C, Qi X, Luo X, Tao X, Wu T, Ouzhuluobu, Basang, Ciwangsangbu, Danzengduojie, Chen H, Shi H and Su B.

Genetic variations in Tibetan populations and high-altitude adaptation at the Himalayas. Mol Biol Evol 28: 1075-1081




A. rs13419896 B. rs4953354 Aallele ®G allele

G allele mAallele 0.991 0.889 0.875 0.878 0.867
0.8 0.786
0.772 0'790.764 0.796

02 0.214
0.111 0.125 0.122 0.133

& & @
&2»

C. rs4953388

G allele mAallele

0.963 0968 . 0933

07 0.7280.745

03 0272 (os5

0.088 (062

0.037 0.032 0.031

& & @8
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The genetic distance(F¢;) in each SNPs

SNPs Sherpas-Nepalese | Sherpas-HAPE-r | Nepalese-HAPE-r
rs13419896 0.287 0.257 0.001
rs4953354 0.222 0.481 0.072
rs4953388 0.198 0.481 0.101




Haplotype structures Populations
rs13419896 | rs4953354 rs4953388 Sherpas Nepalese HAPE-s HAPE-r
G/A* AIG* G/A* (P valuet) (P valuet) (P valuet)
A A 0.684 0.048 0 0
—
(4.85x10:22) ) =10y (T.12x1018)
—
G G < 0.128 0.381 0.713 0.660
(2.16x105) (9.43x10-14) (6755
G G 0.079 0.181 0.046 0.045
(0.0265) (0.4331) (0.3829)
A G 0.048 0.118 0.139 0.196
(0.0637) (0.0438) (0.0021)
A G 0.040 0.068 0.065 0.067
(0.3644) (0.48709 (0.4321)
G A 0.011 0.057 0 0
(0.0646) (0.4392) (0.3926)
G A 0 0.142 0.037 0.024
(6.06x10°) (0.04739 (0.1107)
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