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Association between six single nucleotide polymorphisms of EGLN1
gene and adaptation to high-altitude hypoxia
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Jia-You, YANG Zhao-Qing
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Kunming 650118, China

Abstract: To investigate the association between SNPs located in 5'UTR and intron of prolyl hydroxylase 2 (EGLNI or
PHD?2) and adaptation to high-altitude hypoxia, the SNPs (rs2066140, rs2808584, rs2491405, rs2486741, rs2486734 and
1s21533646) of EGLNI gene were genotyped using Sequenom MassArray genotyping system in 152 unrelated healthy Ti-
betan individuals (3 650 m altitude) and 192 Han (5 00 m altitude), and the haplotypes of these SNPs were constructed and
analyzed. Our results showed all the homozygous genotypes of six SNPs loci were significantly different between the two
groups (P<0.05). The frequencies of haplotypes G-G (rs2066140 and rs2808584) and G-C (rs2486741 and rs2486734) of
high-altitude group were significantly different from low-altitude group (P<0.05). In addition, the frequencies of haplotypes
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C-A (152066140 and rs2808584) and C-T (rs2486741 and rs2486734) of high-altitude group were significantly lower than
those in low-altitude group (P<0.05). Our results indicate that the polymorphism of homozygous genotype in six SNPs and

their haplotypes were associated with adaptation to high-altitude hypoxia.

Keywords: adaptation to high-altitude hypoxia; EGLNI gene; single nucleotide polymorphism; haplotype
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6 SNP 2.2
NP .
’ 6 S HaploView SNP
© 1s2066140 152808584 rs2491405 rs2486741
(P<0.05)( 2) 152486734 152153364 6 SNP
6 SNP (Linkage disequilibrium, LD), #* >0.7
s 6 SNP , 152066140 152808584
, , 152486741 rs2486734 (
(P>0.05), 6 SNP 1) LD rs2066140 rs2808584
( 3 rs2486741 1s2486734 , 1%
%1 EGLN1EFEBH SNP L aRESIY

SNP (5'>3")

F: ACGTTGGATGAGCGTTTATACATTTTCCCC
rs2066140 G|C Intronic R: ACGTTGGATGAGTGAGGCATCTCTAGTTTA

E: TTATACATTTTCCCCATTATTTGTAT

F: ACGTTGGATGACTGTTTGCCATGTCCTATC
rs2808584 A|G Intronic R: ACGTTGGATGACCTCACATGGTTGTGTCAG

E: AAATGTCCTATCTAAGTAATTTGTGC

F: ACGTTGGATGCTGAGGGCACCAGGATTATC
rs2491405 Cl4 Intronic R: ACGTTGGATGTCCAGGGCTCTAAGGAAAGA

E: CAGGATTATCCCCCAAC

F: ACGTTGGATGAACTTACTATGCTGGGTTGG
rs2486741 G|C Intronic R: ACGTTGGATGGAGCTTATATTCCTACTGGC

E: CAAATGGTTAAAAAGATGTGTG

F: ACGTTGGATGGCAGTGATCTAATACAGCAA
rs2486734 A|G Intronic R: ACGTTGGATGTGCAAGGGTGCCATGGAATA

E: AGCAATCTAATGACGCC

F: ACGTTGGATGCAAATAGAACACTTGCAACAC
rs2153364 A|G 5'UTR R: ACGTTGGATGGGATCTTTGGAACTATTTG

E: CACTTGCAACACTTTAATGAATAC

F R E

R 2 EGLN1EFESNPEMERAEMANEHEINIH SR

SNP (%) (%) P OR 95% CI

C 158(41.1) 190(62.5) } 0.658 0.568~0.763
2066140 1.58x107

G 226(58.9) 114(37.5) 1.569 1.327~1.856

A 161(42.0) 190(62.5) 0.671 0.579~0.777
rs2808584 4.97x1077

G 223(58.0) 114(37.5) 1.549 1.309~1.832

C 156(40.6) 180(59.2) 0.686 0.589~0.799
2491405 7.68x107°

A 228(59.4) 124(40.8) 1.456 1.242~1.706

C 161(42.0) 190(62.5) 0.675 0.583~0.781
12486741 7.20x1077

G 223(58.0) 114(37.5) 1.542 1.303~1.824

T 162(42.2) 190(62.5) 0.675 0.583~0.781
12486734 7.20x1077

C 222(57.8) 114(37.5) 1.542 1.303~1.824

G 173(45.1) 205(67.4) 0.668 0.584~0.765
152153364 2.78x107*

A 211(54.9) 99(32.6) 1.687 1.402~2.031
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%3 EGLN1ERE SNP EFEAERMANEHEPNOH SR
SNP (%) (%) P OR 95% CI
ccC 31(16.1) 65(42.7) 2.77x1077 0.378 0.261~0.547
rs2066140 GG 65(33.9) 27(17.8) 0.006 1.906 1.284~2.829
CcG 96(50.0) 60(39.5) 0.36
AA 31(16.1) 65(42.7) 2.77x1077 0.378 0.261~0.547
rs2808584 GG 62(32.3) 27(17.8) 0.012 1.818 1.220~2.708
AG 99(51.6) 60(39.5) 0.156
cc 28(14.6) 53(34.9) 6.36x107° 0.418 0.279~0.627
rs2491405 AA 64(33.3) 25(16.4) 0.002 2.027 1.345~3.055
CA 100(52.1) 74(48.7) 1
cc 31(16.1) 65(42.7) 2.77x1077 0.378 0.261~0.547
rs2486741 GG 62(32.3) 27(17.8) 0.012 1.818 1.220~2.708
CcG 99(51.6) 60(39.5) 0.156
T 32(16.7) 65(42.7) 5.52x1077 0.39 0.270~0.562
rs2486734 ccC 62(32.3) 27(17.8) 0.012 1.818 1.220~2.708
TC 98(51.0) 60(39.5) 0.198
GG 38(19.8) 72(47.4) 3.09x1077 0.418 0.300~0.581
rs2153364 AA 57(29.7) 19(12.5) 0.008 2.375 1.479~3.814
AG 97(50.5) 61(40.1) 0.33
|| | ll\l\ |
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F4 EGLN1EE 6N SNPURBERMEREEHEKTNSH SR
SNP
(%) (%) P OR 95% CI
rs2066140 rs2808584
1 G G 58.1 37.5 2.48x107* 0.643 0.507~0.815
2 C A 41.7 62.5 2.48x107 1.5 1.219~1.846
1s2486741 12486734
3 G C 57.8 37.5 3.64x107* 0.649 0.511~0.823
4 C T 41.9 62.5 2.48x107* 1.5 1.219~1.846
,  HIF-1a , HIF-la G-C(rs2486741  1s2486734)
[14-16) , EGLNI ,
VHL(von Hippel Lindau) C-A(rs2066140  rs2808584)
HIF-la EGLNI HIF-la ODD C-T(rs2486741  rs2486734)
Pro402 Pro564 , s
VHL
HIF-Ia, - un, EGLNI 30
, PHD2 HIF-Ia , SNP [E-10]
, HIF-1a , 152066140
, 5
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