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h~—Hh—IZ X DI FfENT & . tissue inhibitor of metalloproteinase 3 (TIMP3) &{nxf D
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FEAZRBDTZ (P<0.0005), @HfifiAKIEOREAE I I3FE 2 OBYR 23592 AIREMED /RIE S
. FFIZ TIMP3 a1 OEBNERIK 12785 EE 2 bz,

MR OMEE (330) : The aim of this study is attempt to identify the candidate human
genes those might associate with the development of high-altitude pulmonary edema
(HAPE). A case-control association study was performed using 400 polymorphic
microsatellite markers by PCR and sequenced by Gene Scan software in HAPE susceptible
subjects and HAPE resistant subjects. Nine markers showed statistically significant
associations with the susceptibility to HAPE, and three markers showed significant
associations with the resistance to HAPE. We also evaluated the association of HAPE with
six single nucleotide polymorphisms (SNPs) in tissue inhibitor of metalloproteinase 3
(TIMP3) gene, and found that one SNP (5130293 was significantly associated with the
HAPE susceptibility (P < 0.0005). This study provides the first evidence that the
development of HAPE may be determined by the interaction of multiply genes and TIMP3
may influence the risk for HAPE.
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@O Human leukocyte antigen (HLA)
(Hanaoka M, et al. Circulation 97:

1124-1128, 1998)

@ Endothelial nitric oxide synthase
(eNOS)i&fst (Droma Y, Hanaoka M,
et al. Circulation 106: 826-30, 2002)

@ Tyrosine hydroxylase (TH) i& & ¥
(Hanaoka M, et al. Chest 123: 54-8,

2003)

@ Coagulation factor V (FV) & & +

(Droma Y, Hanaoka M, et al. High Alt
Med Biol 4: 497-498, 2003)

® Renin-angiotensin system (RAS)i&E{x 1

(Hotta J, Hanaoka M, et al. Chest
126: 825-30, 2004)
® Vascular endothelial growth factor

3. WHED L

(1) x%

e MUK BEREAE# 53 4 (B 46 44/ 7
4. PTG 34.2 %) &L REEEILE 67 4

(BVEBT A/t 10 44, 5 37.6 75%)
xR E L,

(2) DNA o#iH

BRI L Y QuickGene-800 (FUJIFILM)
ZMHWT DNA ZHiti L, E4fboob, 1
HARTE L72, QuickGene-800 Tl A3 K &t 72
BARET = ) —EE W,

(8) 7 AMlREDBAS TR

B Hi7- DNA Z Vv, 400 fHo~A 7 1
%7 74 h~—7A— (ABI PRISM® Linkage
Mapping Set v2.5 MD10) |2 X %815 7-f#hr
7oz, #~—h—IZ% L, PCR & CiEfs
FAHEBEELZ, S61C, >—7 =% — (ABI
PRISM® 3130 Y= %7 4 v 27 7F 54 V)
Ty =7 = AT 2 T - T,

(4)  SNPs fiftfr

~A 7 aH%T T4 h~v—h—IZ kDN
Tl AKEORIEICEGT 5 EE 2 BN
7285 7I12% LT, HapMap project 7> H
ANIZEHHE 7 SNPs ##®4{ L, TagMan
assay IC CHEB ¥ A L 7 &2{ToT2,

(5)  HuEHEMT

FEHRITIZIX, x2®RE L HV T,

4. WFIERRE

(1) 77 AEEREE T RRAT

~A 7 aYT T4 MENTIE, 12 HD~—
B —ICREH PR AR EER DT, ZDHH
9 v — I — I PRBEZMEE, 3 DIXBEERN
MaERLE (1),

#1 ~A 0TI h~—D—I2LDE
T LMENTIC L VA EEERO -~ — I —

Microsatellite Chremosome Odds Xitest P PC
(VEGF) i# /= v (Hanaoka M, et al. T =
Respirology 14: 46-52’ 2009) D1S2697 1p36.13 7.64 9.1190 0.0025 0.012
A e L \Q\ o eb D1sS468 1p36.32 3.32 8.9417 0.0028 0.025
:hg)*ﬁiﬁifﬁ‘%\ I%iﬁﬂm7k5§@%hﬁh-@{ﬁ D152785 1q43 3.13 8.1333 0.0044 0.039
N N — D4S405 4pla 3.36 8.5390 0.0035 0.031
E‘J%%Z))ﬁ?{ﬁ‘ ) EIﬁE‘TEEb) ﬁ@ < ﬂ_\‘uﬁ‘ = Nz, D5S424 5q13.3 217 7.9878 0.0047 0.032
DES257 6p12.1 3.03 9.5599 0.0012 0.030
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Ch locus Symbols
1 D152697 SPEN, ZBTB17, Clorf64, HSPBT, CLCNKA ,CLCNKB, FAM31C
D15230 INADL
5 D55424 F2R. FZRL1, S100Z, CHRBP
5] D&S257 coL21Aa1
12 D125368 Keratin (KRT) genes
14 0145283 T cell recepror alpha variable (TRAV) genes
16 D1883103 XYLT1
21 D215263 Keratin associated protein (KRTAP) genes
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(38)  EHiELDE TR IAH

BFEHIEE T 9 b, mHUKED R AE 2 B
WY 5RO H HEIs T & LT tissue
inhibitor of metalloproteinase 3 (TIMP3)
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SNP  Observed Frequency OR (95%Cl) P value

Allele (1/2) Allelet (112) (112)

HAPE-s HAPE-r

5738992 cT 0.481 0.515

rs130287 AIG 0.736 0.776

rs130293 c 0.057 0.216
rs715572  GIA 0.721 0.746 0.88 (0.49-1.57) 066
rs2071947 CIT 0.577 0.627 0.81(0.48-1.37) 043
rs9862 CT 0.660 0.627 0.98 (0.57-1.68) 095

85% Cl: 95% confidence interval; OR: odds ratio.
P value was calculated by Chi-square test (2 x 2 contingency table) for each allele

0.87 (0.52-1.46) 060
0.80 (0.44-145) 047
0.22 (0.09-0.55) 0.00049
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Mumber of SNPs Frequency p*
haplotype®  rs738092 15130287 rs130293 HAPE-s  HAPE-r
1 T A T 0514 0477 0.565
2 C G T 0.254 0.224 0554
3 C A C 0.056 0.208 0.0008
A T 0165 0.083 0.0311
Abbrebiations: HAPE-s= subjects susceptible to high-altitude pulmonary edema;
altitude pulmonary edema; SMPs = single
nucleotide po A = adenine: O = sytosine; G = guanine: T = thimine

# Number of haplotype was defined in this study
*Pvalus were caloulated by Chi-square test
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