http ://aammt. tmmu. edu. cn 5= FEE KR ,2021,43(10) 989

DOI:10. 16016/j. 1000-5404. 202012076

GTPase iF AT @S P EE SR A S RREAZ S ILE KR EE XK R

&R, OAR AR, TR 400038 K, A EE KA (5 S A K B A T 250k b 4 o I
My PR 836300 Figm B#HZE i AE4E 949 BE B LA

(FZE ] HEy ARSI 7 B Pes & vl i m B 1 e I 1 A 25 QR 1y B IR 2
ASTE(SNP) 7 AR S EE A, 3890 2% i B B R A 1 SRR s i st A Rl o ik T 2017 4R 7 A 43
SR AR R SR, 67 T 9 B g4 5 B3 DX A M X3 A 12 R B A8 35 e ik 62 A (3 R4
26 {9, s ML A2 36 49]) o SRAGERBK L4 DNA HEAT 441 00 1 , AR5 2L 18] S5 407 i PR 4 73 A1 25 5
R G 5 R LT AR DGR SNP A7 i B LT FEHE A o 3B B A0 8 I s A S PRI )
RIEFEIEN AT E A0 A, $ o 135 g 0 % ST S A B35 A O SNP L i O JEAT 8 A% SR BRI 50
PR LG AR SR SR IR AT Gt 22 57 09 SNP (375 6 739 A LEL T 3 646 NFEA |,
FLB3 A L A DG PR R 22 S B D R 3 R 4R T GTPase 1E MEIR 7@ B [ loglO(P) = -4. 06 ], H
B EAH O SNP 37 5 M Fr 78 & R 43 il 4 117261772 ( RAB3GAP1 ) | 157319836 ( LRCH1 ) | rs868188
(ARHGEF11) . 8518  GTPase i P14 17 18 I ] GE 55 85 35 v e o Jot Dt P vy I Fs A5 5K, %0 % |
1317261772 157319836 ,rs868188 v s Y 5874 FJ HEXoH 122 e JiE R 5 I e S8 DXL, 7= A T LR

[R8EIR ] 2N TIF ;38 s U A R e L 5 B IR 2 A5 1

[HEESHES] R394-33; R394.5; R544.1 [ XakbrERG] A

Genetic association between regulation of GTPase activity pathway and high-altitude

essential hypertension among Chinese Tajiks

LIU Xinyuan', CHEN Yu', YANG Shenghong’, LUO Yongjun' 'Department of Military Medical Geography, Army
Health Service Training Base, Army Medical University ( Third Military Medical University ), Chongqing, 400038 ;
*Department of Military Health Service, No. 949 Hospital of PLA, Altay, Xinjiang Uygur Autonomous Region, 836300, China

[ Abstract | Objective To screen the single nucleotide polymorphism (SNP) loci and related genes
that are significantly associated with essential hypertension among Chinese Tajiks by using exon sequencing
and to reveal the unique essential hypertension related gene polymorphisms of the high-altitude minority.
Methods A total of 62 Chinese Tajiks (26 in the control group and 36 in the hypertension group) from
Tashkurgan County (in the east of Pamir Plateau), Kashgar, Xinjiang Uygur Autonomous Region, in July
2017 were recruited in this study. Their venous blood were collected for DNA extraction to make exon
sequencing. According to the significant differences in allele frequency distribution between the 2 groups, the
SNP loci associated with essential hypertension were screened out. Finally, after the currently known
hypertension-related genes were removed, enrichment analysis was carried out on the remaining genes to find
out the most significant enrichment pathway, and the obtained top 5 significantly related SNP loci were further
analyzed with genetic association analysis. Results A total of 6 739 SNP loci with statistically significant
differences in allele frequency distribution between the 2 groups were screened out, and these loci were located

on 3 646 genes in total. The remaining genes were significantly enriched in the regulation of GTPase activity
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pathway after the removal of currently known hypertension-related genes [ Logl0( P)=—4.06]. Among them,
the significantly related SNP loci and their genes were rs17261772( RAB3GAP1) , rs7319836( LRCH1) , and

rs868188 ( ARHGEF11). Conclusion

Regulation of GTPase activity pathway may be involved in the

progression of essential hypertension among Chinese Tajiks. The mutation of rs17261772, rs7319836 and

rs868188 on this pathway may have an important influence on the risk of hypertension to the high-altitude minority.
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STE4] 4(15.4)  13(50)  9(34.6) 0.845
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(rs7319836)  EHIME4L  8(22.2) 15(41.7) 13(36.1) 0.367
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ARHGEF11 TT TC cC
(1s868188)  ENILJEZL  18(50) 11(30.6) 7(19.4) 0.051

XIUEZE  4(15.4) 12(46.2) 10(38.5) 0.899
SYDE2 TT TG GG

(rs12121540)  WHIMLEH  9(25) 23(63.9) 4(11.1) 0.069
XHRZL  16(61.5) 10(38.5) 0 0.225

RASGRF1 GG GA AA

(1s1562008) @l E4  24(66.7) 12(33.3) 0 0.23
XTHRZH 12(46.2) 8(30.7) 6(23.1) 0.074
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di 20T 84, 7%, T A IE W % R ABE AL 59. 6%,
MRS T2 25 7 (P<0.01) , lIKATIL, 55% 4%
PEFEIAH EL , rs17261772 37 55, C 4543 3 PR 2% B8 05 7 AL
B PR, LA 25 A AR 2 T S5 3 P S 15 11 3. 8
5 (OR=3.76,95%CI=1.61~8.77) ., [T LLE
KRB, rs7319836 i 1 A S5 5L R WD Sk B 7,
e H BRI S G A& BE #5471 28% (OR =
0.28.,95%CI=0. 12~0. 65) , rs868188 {ii 1 C 4 (v 3t
PRt DR AP R 7, L5 5 5 O KU S T 36 7 3k
R FE 1) 33% (OR=0.33,95%CI=0.16~0.70)
7 rs12121540 37 5 G 25457 32 PR U 2 £ s 17 JXURS: P97
HAEA 5 BRI T S50 SE RS B 19 3.2 5 (OR=
3.17,95%CI=1.38~7.30) , 151562008 {3f 5 A 254 3k
PRI DU (7 1 PR, A5 2 s KU AR G S 5
Rl E 10 32% (OR 2}y 0.32,95%CI=0.14~0.74)
2.7 5/~ SNP 45 % £ R B EARE T 6 KK

X AL R R B A BT 2, A iR
e I SR XSS P DG B (8 5) o 48 Bonferroni 4% 1E
J5 117261772 157319836, 15868188 | 1s12121540 {3/ 5
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TERSIE R R 3R 34 A5 T v I s 5 O XU A O
rs1562008 {37 s 75 B ERRL e r kR b B H -5 AR
WA o ML TY 1] 5 4% 7 5 A HE DR 5 J
U IR ME (2521 2.6 ©3R) o MR PEREAL Al F
117261772 i i A CC H R R 85 717 2 £ XU,
CT TT LN TYHEAF (9 5. 7 %, 2 = ML 28O0 1) S B
FEHAAI(OR=5.67,95%CI=1.88~17.1) T rs7319836
07 A5 9 AA S DR RS 485 2 25 R8O XU (U AG GG 2k

F4 SAHSNPmEMNERESNEAFMMNRBRAFHSH

eI 2H

X HRZH

St SNP 4 [BI(%) ] [BI(%) ] P i OR 9% CI
RAB3GAP1 1517261772
T 11(15.3) 21(40.4) Hx
C 61(84.7) 31(59.6) 0. 002 3.76 1.61~8.77
LRCH1 157319836
G 31(43.1) 9(17.3) b =4
A 41(56.9) 43(82.7) 0.003 0.28 0.12~0.65
ARHGEF11 rs868188
T 47(65.3) 20(38.5) b=
C 25(34.7) 32(61.5) 0. 004 0.33 0.16~0.70
SYDE2 rs12121540
T 41(56.9) 42(80.8) 2\%
G 31(43.1) 10(19.2) 0. 007 3.17 1.38~7.30
RASGRF1 rs1562008
G 60(83.3) 32(61.5) ﬁ}%
A 12(16.7) 20(38.5) 0. 007 0.32 0.14~0.74
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£5 54 SNP L mERRZREEEBE T 5SS MELFXEHXE
o B memy  (aome (eI (e22150) (156008
e g MEAE AR P 0.06 0.07 0.02 0.03 0. 004
OR(MM/mm) 6 0.17 6.43
95%CI 0.94~38.4 0.03~0.94 1.51~27.4 - -
P 0. 005 0.02 0.03 0.02 0.77
OR(MM/Mm) 5.57 0.29 4.91 0.25 1.33
95%CI 1.70~18.3 0.07~0.79 1.26~19.1 0.08~0.74 0.43~4.13
P 1 1 0.76 0.56 0.017
OR(Mm/mm) 1.08 0.75 1.31
95%CI 0.16~7.42 0.12~4.77 0.37~4.64
PR P 0.23 0.17 0.15 0.13 0. 004
OR(MM+Mm/mm) 3.09 0.29 2.59
95%CI 0.52~18.3 0.06~1.51 0.83~8.12 - -
FatAs P 0. 002 0. 005 0. 007 0. 005 0.13
OR(MM/Mm+mm) 5.67 0.21 5.50 0.21 2.33
95%CI 1.88~17.1 0.07~0.63 1.58~19.2 0.07~0.62 0.83~6.58
T iy P 0. 002 0. 003 0. 004 0. 007 0. 007
OR(M/m) 3.76 0.28 3.01 0.32 3.13
95%CI 1.61~8.77 0.12~0.65 1.44~6.30 0.14~0.72 1.36~7.20
8 S AR TR P 0.015 0.10 0.29 0.07 1
OR(Mm/MM+mm) 0.24 3 0.51 2.83 1.13
95%CI 0.08~0.75 0.92~9.75 0.18~1.46 0.99~8.03 0.38~3.32

M X E IR R K6 A A, m K EIRFE NGS5 A B (MAF) ; 2 Bionferroni 4 E& 2 &M P A Z L4 0.05/5=0.01

®6 54 SNPimaaRESHE MIEBRKREH KB

PpAs i gy TR B Wald X* OR 95% CI P
RAB3GAP1(1s17261772) cC 1.88 5.53 6.53 1.37~31.26 0.019
LRCH1(1s7319836) AA -1.92 6.45 0.15 0.33~0. 64 0.011
ARHGEF11( 1s868188) cC 2.07 5.04 0.13 0.21~0.77 0.025
SYDE2(rs12121540) GG 22.14 0.00 - - 1
RASGRF1 (151562008) AA -20.38 0.00 - - 1

R RUHEA 5 10 21% , S w8 00 R R84 4 ik ) 7Y
(OR=0.21,95%CI=0.07~0. 63) , i rs868188 13/ s [
TT 3 PRIRIHE T 5 g JAUBS: J& TC,CC 3 PR R 4577 2 1Y)
5.5 %, S R L U 1) 5 6 38 T B (OR = 5. 50,95%
CI=1.58~19.2),1rs12121540 {3 j5 1% TT 3L K 50 48 47
FH R XA TG, GG FE K BIHEA 5 19 21% , &
e I £ R PR L R R (OR = 0. 21,95%CT= 0. 07 ~
0.62) , MEPEARIH A i, rs1562008 {7 i [1) GG+
GA B ARIEEHM /M BEAGREGIT#2ERF (P<
0.01) ,#27~ GG+GA PR LK 14 i £ XU o
2.8 S5/ASNP L bbb R E Y & h/EEmR e %

BROHT

Rt R 5 N 2E R SNP (2R S5
I FE A IR S 2 A O, 4 S0 8 PR 2 v 4 e i 7 s 4
B RAZ A R FHAE S50 logistic [m] 4 H94 A 4278
R TR . 32 6 AT, s17261772( RAB3GAP1) |

1s7319836( LRCH1) . 15868188 ( ARHGEF11) {37 s 4fi &
AR5 iy I He ) 2 0 XU S 3 AH OC, T rs12121540
(SYDE2) . rs1562008 ( RASGRF1) {0; 5 4li & % 45 5 &5
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