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* ImIRE K AZ U

5 1 R NFEH 22 2R 7 AR FS i 39(STK39)
FLR L85 R 232 HAE R
X S P v I 4 352 Vi)

WAL RB R, A LR
1. NZE BIA XN R E B 3 T A TR e B A BB, N5l IR AT 4% 010010;
2. B FIA XN R E O 4 R

HE: BN HITLER AR E 39(STK39) 3 K AL 5 (1535929607, 153754777 156749447, 1s4977950) 5 JF & 1
1R I P B ORI, DA R X S BE R AR S SRR N A NS AR TP IS BAE . ik ASTFSE i ARERS %) FR AT,
TE 2019—2020 4E40 A 219 5l 552 1t 1 &5 1l R B 5 A 161 24 1E & I X IS o X 4 A STK39 B 1 R 22 A M (SNP)
PEAT LR 23 B, Sl ad ) X 22 R & 4 % (GMDR) PEAl SNP 54 16 7 30 (W0 . PR0R L R3S, 3B A g AR
Mo 888  5IE% R B, & i B2 R0 o = iR 45 80 [(26.4514.18) . (23.624+3.49) kg/m’, ¢
6.968, P<<0.001]. 75 JR B IfL4iE (19.2% Lk 10.6%, ¥* = 5.256, P = 0.022) . H 1 =8 [1.57(1.18, 2.06) Lt 1.14(0.86,
1.65)mmol/L, Z = 5.210, P<<0.001] LA AR 2% Fb161] (64.4% L 54.0%, x> = 4.139, P=0.045) . &K KBl STK39 3R £ 75
PR 5 5 0L 22 AR AE G T2 G (3 P>0.05) . 7E32 HAE R 40 #r b, GMDR #2847 i 27~ STK39 2 &Pk 51k 5
Al BRAFTE L HAR S, (B4 logistic MIHIRIE, TEREIR AN RIS, KA STK39 Z B SURT AL EAEHNBEAR
Gt # R & SRR, SR &R T RE S AR RE | RS SR S N R A, iy STK39 LR 28
TG 2578 o

KB ZAFMANERM 39 milE; S BRI EAEM; A

Gene-environment interactions between serine threonine kinase 39 (STK39)
polymorphisms and environmental factors on essential

hypertension of Mongolians
TIAN Yingjie', SU Rina?, ZHAO Xingsheng’

1. Department of Healthcare-Acquired Infection Management, Public Health Department, Inner Mongolia People’s
Hospital, Hohhot, Inner Mongolia 010010, China; 2. Department of Cardiology, Inner Mongolia People’s Hospital
Abstract: Objective To examine the association between serine threonine kinase 39 (STK39) variants (rs35929607,
153754777, 156749447, 1s4977950) and hypertension as well as their interactions with environmental factors in
Mongolians. = Methods A population-based case-control study was conducted from 2019 to 2020, enrolling 219
hypertensive and 161 normotensive Mongolian adults. Four STK39 tagging single nucleotide polymorphism (SNP) were
genotyped by SNaPshot assay; gene-lifestyle (smoking, alcohol, tea, dietary salt) interactions were analysed with generalized
multifactor dimensionality reduction (GMDR).  Results Compared with normotensive individuals, patients with
hypertension exhibited a significantly higher body mass index (BMI) ([26.45+4.18]vs [23.62+3.49] kg/m?, ¢ = 6.968,
P<C0.001), higher prevalence of hyperuricemia (19.2% vs 10.6%, * = 5.256, P = 0.022), elevated triglyceride levels (1.57
[1.18,2.06] vs 1.14 [0.86, 1.65] mmol/L, Z = 5.210, P<<0.001), and higher rate of tea consumption (64.4% vs 54.0%, x* =
4.139, P = 0.045). No statistically significant association was found between S7TK39 polymorphisms and hypertension (all
P>0.05). In interaction analyses, the GMDR model suggested a potential interaction signal between STK39 polymorphisms

and tea consumption. However, logistic regression validation revealed no statistically significant interaction between STK39
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polymorphisms and tea-drinking behavior after adjustment for confounders.

Conclusion  Among the Mongolian

population, hypertension onset is more prominently associated with obesity and dyslipidemia, while not associated with

STK39 gene.

Keywords: serine threonine kinase 39; hypertension;

o ML 28 1 Ry 4 BR R SR AT, X s %) BT A
P w7 AR T IR s e A T A 2H 40 (World
Health Organization, WHO) i i , 2019 4F 4> 3R 24
BB NBA I . AR B R (34%) 5@ A F R
(32%) 2 ] 1 FRUJ 2R 22 16 4 38 40 /0N, 3k 38 B 5l
f B T R IE 7 [ & R b R AR . X —
U LR 2 2004—2019 4, 4 [ i I 1K AR R
20.8% LT+ % 27.0%, 520 T 2.56 {L N, BRAFE (BT 3%
#3000 123650, i E, NS R
T T IR FRS 2R IR 44.7%, W T T DU AR
27.0%4,

22 5 TR 7 24, TR B4 W 39 (serine threonine kinase 39,
STK39) KE K 4y & 5 22 % R /71 2 B8 ST 2 B2 1) Ste20/
SPS1 #H ¢ Ifi 2 2 /N 2 2 & 4 I I (Ste20/SPS1-related
proline/alanine-rich kinase, SPAK), iZ i fifi /& WNK {5 5
M [ A% 0 T U ON T, B O B R Ak T S
IR 32 il /N 1) A S A A, DA B8 o B O et ek )
Wi, S O TR B 4 IR 4 S BR AF ST (genome-
wide association study, GWAS) & ¥ STK39 % & J &
I He 5 AR AL s N 722 5 1s3754777 (7 L A st
A%t OR=5.90) ' #l 16749447 (1£. 55 2 AHF ' OR=
1.50) 70 7R BRSSO . 1A, 1535929607 TE
PR R B G B (OR=1.15) ¥ 154977950 J&
Wit GWAS % 72 Y — A 3 A9 i i AR SE A 05, A7
F STK39 T i 249 900 kb f9 34 5k 1 X 4 . R 1fi7, £ 3k
P10 ] U b R TR v o il A2 A s
KK, g STK39 BE[H W 3 i it % S ik o BB AE
DUBNFE R, WA e bR A1k e R AL A AR B £
AN 258 B4 P [0 TR A T O AR R G IR O 5B
B R ) X s Qs T L N -FRBE AR AR Y
=R

AL 3R BT R 22 25 1 (single nucleotide polym-
orphism, SNP) i/ s TELZ N NBEF G S A5 —, R
W 5% IR 1F STK39 5 A £ 385 M (1s3754777., 156749447,
1$35929607 ., 1s4977950) I H 5 ¥ 55 K 3= 193¢ HAE HITE
SRR ER . Sl AR = AR
WS e (1) A% R B9 1o IR FBOR R (> 44.7%) 5 (2) 4
R I 0 A4 5 4, 1 O I O T B AR S 5 Y
(3)1E1Z R R B R, STK39-PR55 22 T AF o 8cd 58 4
B o 3 B A S AR M AT 2R B . SNP 4

Mongolian;

gene-environment interaction; tea consumption

RUFIAEAR AT, ABESE B AR PN JEAR [ (1)STK39
FEH 2 AR R A 5 58 e N BE A s I XU A G 7
Qmmw%lﬁaﬁﬂﬁliz@TfW%xﬁﬁ
FH 2 B9 S 906 HE E X — A T AR YRS ME 190 BT
M

1 &E57H%
1.1 R & AHE IR T AT 0T AR T i AT g
2019 42k FH 7 MRS G R BF AR 00 5 1, i UM 52
T A M X (2% 22 B A S R IR AR R L T
MRS A R R AR =58 S5F.
BTy HA B AR T R AT R T R R
DX =R PR oA 5 At R 0 ) 58 i RO T T
YERWFFERT G . RPN R IE R G, & s 55
YIH I A N G — KR & I AT G P8 A . AR
filt b, 2F— 20 F 8 5ty I S R a5t A% 5 JEe s 461 - ) HEAF
58, PR R JE AR T 5t e X . =R TEEs
RO S IO B 2 R R R I 2 WA v« 04
JE =140 mmHg(1 mmHg = 0.133 kPa) Fl/8 & 5K [k =
90 mmHg, 5§ H /i 1 76 fi FHFR R 258 R 27 oA
e L, B E XS G 03 20 03 s 1 2 FORE BRZH . i A
ZH5HEHEE R mAE R E, PR T RENZ A
%E%%ﬁéiA%MHm%scmmmmmm&h
It H ™ s A 5 R =, IR B 44 1k
AL

AARRAE: (1) = ACLL P T R 530 IS 1 52 ot T
B () =18 %5 (B)AEMF SR b IX SR AE =5 4, HERR
B (1) 2k & 1 w8 ol e sS4 g 8 1 s (2) 3 3 /S A N
S 0 I A TR 2 L SR IR T S AR R (3) 1
O . R L OBE PR L TG SR | IV R SRR
(AN ) | o 0 A5/ 105505 I/ T e B A 5 F B
BB (4)30 1A A N R A 2200 . 805 s sk
AR,
12 HAETHE HARMBEETUTNSE: Bir
STK39 % K SNP i s 1 £ /1N 55 i %5 A A 3% (minor
allele frequency, MAF) >4 0.195, ] OR {H } 2.0, & 56
TKHE o BERE Ry 0.05COBUM ) , 655 77 (1-8) 1y 80%. AR s
I3 BT REATE 5 A Ao A XT3

n=2pq(za +25)*/(p1 = po)’

Hrp,
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p1=poRR/1+ po(RR-1)
P =0.5X(p1+ po)

g=1-p

R T TG W/ NREA N 125, I 98 A BIE5E
NBEELHE 219 1 52 1 % v 1R R A AN 161 3] 1E % 1L R
X R, IR B ARPEAS T 2R, IF 25 08 T WA M FE AR
RAEFDL
1.3 WEIEFERNE AHF5H SOk LR I 51
IRIATIG AR, FF R T AR 1) 5 8 N 10 2
RSN N 31 DR FE =R = WS b R s = WS b
8 (WA : WA SN R R AR B =1 3, FELLif[a] >
6 > H 5 AR AR 72 SCAy DA W 0 5 i KR B ] > 6 4> H
(2) ARG AR A2 SR A A ARG > 640 mL (M4 ) o >
100 mL(Z0H ), FFLE ] > 6 4~ H 5 AR E XA
PO S B > 6 H s Q)R EEEA Ll 6g
FpRifE, R ERAT O 0 75 AT, =6 g/d i R 45
A, <6 g/d AR BEA; (4)IRZE: R A& X 4 A ik
T A8 it > 50 g5 AR IRAS 8 LRI T 48 it 4t <
50 g/ A EREE DN B ORI T AR

PRSI 2 (1) 14 5 45 %X (body mass index, BMI),
T IR E (kg) /5 2(m?) , BMI<<28.0 kg/m* N EHE
e, BMI=28.0 kg/m® 4 It (2) REEFR, 7 de (0K i A
R U KO- o (3) FF L, 7 B KB B A Ak /K T
T (4) MERE H, 5 o R L

I E I EAR B 5 min Kz A b S (A o Y 1l
T, S B, 1B 2 min, 0P PY

A M RAEEZS IR FRIKINL, 4 C T i85, 7 2h

W f FH Olympus AU2700 43 #714% ( H 4< Olympus /A #] )
BEAT 30T o ARSI FEbR AL 45 : ERBURMETR AR R Z | IRIR
TAEARERES G 1) o R A DRI EE L H =R
% i B8 75 1 IH [& % (high-density lipoprotein cholesterol,
HDL-C) . ik % & 5 &% H JIH 5 B (low-density lipoprotein
cholesterol, LDL-C) . #% i§ #& 1 A/B(apolipoprotein A/
apolipoprotein B, ApoA/ApoB) ] . B [25 I8 I b% . 11
% 111 /3% % 1 [t (albumin/globulin ratio, A/G) ] %5, & R
T2 1L AE 4 23 7 L 37 PR R /K P 35 22 5 T 420 pmol/L(5H
) 8 360 pmol/L (¥ ) A AR 57 H IR A8 22

1.4 DNAREFHE

141 DNAHEHC R H B 2 A 3 &% R AL
AW2130-96 Fl1 & g A 42 1fil K 2 DNA $ili $2 32050 & A
b JE I P40 i 2 KL T 41 DNA. i ] NanoDrop
2000c PPl DNA F 4l B Fe Ji

142 FH 4R SR ] SNaPshot £ AR Xt SNP 7 55 i
TS AL, i R4 Primer3 #0111 SNP {3 55 5]

Y5195 W3 1), f#F 2720 Thermal Cycler PCR 1%
AT R A B EE U (polymerase chain reaction, PCR) 4™
B4, PCR X WK & 4 10 uL, 4445 1 uL DNA, 1uL 10 x
PerfectStart® Taq buffer, 3 uL 10 x GC Enhancer, 1.2 uL
dNTP(2.5mmol/L). 0.4 uL MgCl,(25 mmol/L). 1 pL Probe
Mix, 0.14 pL HotStarTaq(2.5 U/uL) . 2.26 uL JC B 7K .

FE AR A F 24 10 pL, 434E 5 uL SNaPshot Multiplex.,
1 uL Extended Primer Mix. 2 uL JCRE 7K F1 2 pL 4iifbf5 (1
PCR =) o FE A7 4 28 W i P % 2 1§ (shrimp alkaline
phosphatase, SAP)4fift )5, fif Hl ABI3730XL Il J3> {3 itk

TR . #8383 GeneMapper 4.1 B4 #7 -

Fz 1 SNP BEHAMKHE KA C(E B

Table 1 SNP selection criteria and associated information

SNP A SIHF5(5-37) MAF (P 5h) MAF(4IF)
135929607 chr2:169035736 TTTTGGCAGTGTTTGGACATC 0.387 0.499
13754777 chr2:169015914 TCCAGGAGTCTCTGGGTCTTTTACT 0.272 0.266
156749447 chr2:169041386 TTTTTTTTTCATGGATTTACTCTAATCCTGGGA 0214 0.255
14977950 chr9:24732482 TTTTTCTTGTTATTTATGAAGGTTTTTTTTTATATCACTA 0.308 0.376

FE: SNPy BUAZHF IR 22 A5 15 chroly B (1A MAF A J5c /NG5 67 25 DA AR

1.5 SitEAiE A SPSS 22.0 #4740 HT . IE
O3 B SR B AR & AR (R +5) 0K, IR i
TS REAS ¢ A6 B FEAT LA R 1 A B i R L A
(Pos, Prg) 3R, IF 383 HE S80S0 EA T LA 728
PSR TN E 43 b (%) 27, 138 33 Pearson & 7 K6 46 1F
FTPEAL o i PLINK v1.07 $EAT 38 % SCHR 43, 38 2:f
Fisher A4 i & 56 7€ X & 20 P T4 Hardy-Weinberg - ffif
(Hardy-Weinberg equilibrium, HWE) ., £ 824 #% |

JIFT BMI 45 P8 5 5, 38 it —J¢ logistic 1913 43471143
Ik (A~ A LR RN ) L B E + 4 s Lk
B AR ) RESPE (44 HE ) BT ) OR(95%CI) il
PAE, 1EA SNP-/= I E SCER 3 B o i H] Haploview v4.2
(Broad Institute, Cambridge, MA ) #fi & 3% & A~ 17 (lin-
kage disequilibrium, LD) B FILAE AL X B, ST
% [N Z [% 4k 1 (generalized multifactor dimensionality re-
duction, GMDR) Fl1 £ [H & logistic [F] 5 5 5 3 [ -3 355
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LHAERH. AR5 KEBR N a=0.05, XU (129 A) R ST 2, 154 A (40.5%) A 4K . 283 %4

Z 5% (74.5%) W4 HER AT TR S (>69) .

2 # R W2 2 fron, m R 40 76 BMI. JE[E . B IR
2.1 B AWFsr g A 380 &5 ARE, H W g L FF k. FRER . BB FEEE . H il =8 . LDL-C,

Hhos I 41 219 6], X BR 4L 161 46, 4F #5365 B h 18~ 84
%o W AT N F, G 59.2%(225 ), 33.9%

ApoB. 75 I 1A J7 T 44 i TR s LR 24 (P<<0.05) &

R2 FHRANE BRI

Table 2 General characteristics of the Mongolian

gl s HE A WA RlL] e AR BMI JigE el
[11(%)] %) [11(%)] [11(%)] [1(%)] [1(%)] (kg/m?) (cm)
FILUE 219 98 (44.7) 64 (50, 70) 77 (35.2) 97 (44.3) 141 (64.4) 160 (73.1) 26.45+4.18 92.38+10.38
FERIME 161 57(35.4) 46 (38, 58) 52 (32.3) 57 (35.4) 87 (54.0) 123 (76.4) 23.623.49 84.0549.71
vZiME 3.355 8.747 0.339 3.041 4.139 0.544 6.968 7.939
PfH 0.067 <0.001 0.560 0.091 0.045 0.477 <0.001 <0.001
1l T L Vi EFIKE RE PRI RS I
(cm) (mmHg) (mmHg) (mmol/L) (umol/L) (mmol/L) (mmol/L)
i L 101.53+7.88 0.90 (0.87,0.94) 160 (149, 178) 90 (83,99)  5.00 (4.19, 6.31) 305.7 (264.0, 361.0) 24.36 (22.62, 24.36) 5.33 (4.51, 6.14)
Ik R ifiL 96.19+8.13 0.87(0.81,0.91) 126 (117, 134) 77 (70,82) 4.85 (4.07, 6.59) 283.0 (236.0, 339.0) 24.27 (22.19, 26.61) 4.92 (4.13, 5.65)
74t 6.438 5.460 15.411 11.555 0.150 2.742 0.645 3.963
Pt <0.001 <0.001 <0.001 <0.001 0.881 0.006 0.519 <0.001
g5 RG] HDL-C LDL-C ApoA ApoB 243 I A NG 7o RIRR I AiE
(mmol/L) (mmol/L) (mmol/L) (g/L) (&/L) (mmol/L) [41(%)]
5 L 1.57 (1.18,2.06) 1.28 (1.15,1.51) 3.264+0.99  1.33+0.30 0.81 (0.67, 1.03) 5.55(5.10,6.35)  1.30(1.20, 1.50) 42(19.2)
FEr IR 1.14 (0.86, 1.65) 1.28 (1.16,1.48) 2.98+0.85  1.33+£029 0.75(0.62,0.89) 5.12(4.83,5.60)  1.40(1.30, 1.50) 17(10.6)
Za 5.210 -0.165 2.869 0.009 3.003 5.304 2515 5.256
PlH <0.001 0.869 0.004 0.993 0.003 <0.001 0.012 0.022

T RO BT i R AR AR 25 (X s) Foom, AR IEZS A0 P11 0B LA 7 30 (P, Pog) Fon . BMIN R & 48 50 HDL-CH = % 2 R
FE M 0 [ B ; LDL-C AR % B IR 2 H IH B S5 ApoA N 215 85 H A; ApoB A # B & A B; AIGH HEH/EREH .

22 mfESH AROESET, BN STK39 B vy g A
SNP 137 45.(1s35929607 , 13754777, 16749447 , 1s4977950)
TERH 380 S 5 T 58 1 73K 43 A ik
Ab, X BRZH Y BE R B 3 A A7 5 HWE(P>0.05) , W,
3, TEFTA ARET, 1535929607 (95 I B4y AA
24.21%. AG 51.31%. GG 24.47%; rs3754777 1) 5& K 1
B K. TT 7.36%., TC 38.42%. CC 54.21%; rs6749447
f 5 DR LA 5 A s TT 13.42%. TG 48.42%. GG 38.16%;
1s4977950 114 5 K B B % Ry . GG 7.36%. GC 36.31%.
CC 56.31%, FEJPE . Sk AN ik it 4% B R0 A4 55 451 -
XF FEOCHR 43 B (3R 4) o, AR o] Z2 28 PR A7 0 5 8 1 &
AU 2Z [ 34 Te e 12 LBk (P> 0.05) -

23 BEESH LD MR, 1s3754777 5 156749447
Z AR SE B TH (D' =1, 7 = 0.218); 153754777
55 1535929607 2 [H] £ 75 458 1) 3% A V- (D' = 0.987,

P =0.351), 1] 16749447 5 1535929607 = [A] F i Hi rh
LR P BN - (DY = 0.652, 12 = 0.658) . #E— 4
Xt D' > 0.9 By FAAE R X BR (1s35929607-1s3754777) i 47
BRI, U = A EE AR (R > 1%), 1
T B TR A 5 I 4 RN IR R I 4 2 ) 22 R e S T
RN (FES, A P>0.05),

24 TEHERSW AW E R GMDR Jr kit
A7 5 By 28 HAE ) #8 R P i B8 . GMDR 43 A1 42 7R

1535929607, rs6749447 . 1s4977950 51k 547 M vl fE 17
EXHAES, WE 6, it L E logistic [A[HFEAL,
K 65 2] 45 SNP v i 5 2 NI R B8 BN . 45
RE 1R, ZRMRE RS T4 SNP 5SHIEH R H
T OR (B o 78 NP A5 0 A0 il P A 80 v, AR % | )
BMI., £ . TR . W5 4 SNP 28 H 30 1) 95%CT 34 %
B 1.05 fHAKES x 1s35929607 HIKAS x 156749447 1 .1
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AL H I TG T2 7 X 1535929607 x IR 2% (P =
0.397) ., rs6749447 x TR 45 (P = 0.554) | 154977950 x 1k
(P =0.072), WFE7,

RIS OR > 1, AEAE KU PR 5 AR AS * 14977950
T T30 A5 75 R A P AR AR A A R P RN (OR< 1, P<
0.05) . {HFE A& R 24N & 5, A 2k SNP 51K

&3 NSNS TRARE STK39 BN PRI 2 SR RN BT (6] (%))
Table 3 Genotype distribution of STK39 single-nucleotide polymorphisms in Mongolian

13 - 135929607 13754777
AA AG GG TT TC cc
TR IR 219 53 (24.20) 111 (50.68) 55 (25.11) 20 (9.13) 81 (36.98) 118 (53.88)
[N I0ES 161 39 (24.22) 84 (52.17) 38 (23.60) 8 (4.96) 65 (40.37) 88 (54.65)
ETI 380 92 (24.21) 195 (51.31) 93 (24.47) 28 (7.36) 146 (38.42) 206 (54.21)
Palil 0.126 2.470
PlE 0.938 0.290
HWE PfH 0.681 0.792
13 156749447 154977950
TT TG GG GG GC CC
TR IR 33 (15.06) 103 (47.03) 83 (37.89) 15 (6.84) 75 (34.24) 129 (58.90)
[N I0ES 18 (11.18) 81 (50.31) 62 (38.50) 13 (8.07) 63 (39.13) 85 (52.79)
ETI 51(13.42) 184 (48.42) 145 (38.16) 28 (7.36) 138 (36.31) 214 (56.31)
Palil 1.260 1413
PE 0.532 0.493
HWE PfH 0.417 0.585
i STK39KE K o 22 5 R i & FR Uik Wi it X ; HWE & Hardy-Weinberg - £ .
F 4 FEHGEAREY STK39 £ K SNP v o5 it B AR A 55 /5 1 9 e B Ar (1))
Table 4 Association between genetic models of STK39 SNP and hypertension in the Mongolian
a5 p— 135929607 153754777
AA+AGvs GG AAvs AG +GG A G TT + TC vs CC TT vs TC + CC T C
TR IfiL 219 164/55 53/166 217 221 101/118 20/199 121 317
s 161 123/38 39/122 162 160 73/88 8/153 81 241
Jas! 0.115 <0.001 0.044 0.023 2.356 0.580
P{H 0.734 0.995 0.834 0.880 0.124 0.446
5] 156749447 154977950
TT + TG vs GG TT vs TG + GG T G GG +GCvs CC GGvs GC+CC G C
TR IR 136/83 33/186 169 269 90/129 15/204 105 333
A LA 99/62 18/143 117 205 76/85 13/148 89 233
Jaist 0.015 1.207 0.400 1.408 0.204 1313
PiH 0.903 0.271 0.527 0.235 0.651 0.251

¥ STK39BE Ry 22 54 R 7 2 TR U i 56 (95 SNPY SRR R 22 A8 M o TP A 28 A JRUPS: 25407 326 DR Ay o 5 i, 2 RUBT A 4546

3 i it

5 T TS — 1~ 1o I Fe B PR v g R RS, el
JE O R A 44.7%5 ARBFE R G PE VR T S
&N BE Y STK39 3k [H 2 25 1 (1535929607, 13754777,
156749447, 154977950) LA S & - 5558 HAE I 5 I &
VERS IR AYSC R . SRS R CRE AT I

TN B A9F 598 285 SR AN [ V30, ARBIE 5 o s ) AT ] — A
P YR BR 5 i B G832 B (P> 0.05) o
X — BAPE 4SS S A5 A X010 s e 1X gG
T X 12 AR RIS — 3, R T AT B =2 ) 7 I
FEIRAGHLHI B S B . DR AT RE AL dE: (1) e LY
SN (2) TP 1 22 5
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RS STK39 LK SNP 1/ 15 (rs3754777, 1835929607 ) 1)
PSRRI [n (%))
Table 5 Haplotype distribution of STK39 SNP Loci
(rs3754777, 1535929607 )

2151 Lk CA CG TG
IR 219 216 (49.32)  101(23.06) 121 (27.63)
E[E (DA 161 162 (50.31) 79 (24.53) 81 (25.16)
Vi 0.074 0.223 0.580
P{H 0.786 0.637 0.446

T STK39FE K A 22 H R 7 A MR W W 5 1A 5 SNP Ry B TR IR 22

RS AR BT s S R M, (R i il R 2 v, 22t
F14) v I DR E PR 28 T 388 s BE B 38 A (BMIL, JEE ]
T 1L ) Y5y T E R R, 35 P 5 ot L IX A s T R Tt
AT HARSE 25 T 1 R 2 A9 i B % (HE 3 =g . LDL-C,
ApoB) Fl & JR R I AE (1) A& A 3R 8 3 T R4l (p<
0.05), $& 7 AR 15 ) B 15 7T R A w55 10 119 A 0 B s P
2. AN AR, 745% NS 584 HEHEAR

Ml 6 g, Mt T WHO RYbRIE. AN, KA = 50g/H)
5 I KRS S IEAH G (OR = 1.54, P = 0.045) . X4t
RIS ) 1 PR PR R AR S R i I A B
il E SR

AAIF5E i SK7E GMDR #) i UL E2 B 715 5, (1
2 logistic Ml F K HIE oK & B STK39 Fk [H 2 54 5 KK
G2 AR . A UM P& FE S HLIY
BB IR R T — I, S DR G i 1 45 U
B Y, v SR T AE I o BT WNK-SPAK-4 -4 -2
HA It F iz [ 2(Na-K-2CI cotransporter 2, NKCC2)
155 G RN A R B B8 0 53 — T, ST R S
FILH R 3L E TR S 2 B A v] G838 o 1) 6
DNA HI 3L Ak 20 Bl 1fi 45 14 2 D R St S Ak B 0k
IR 22 SR, AR ST 4 SR AR R, 7E R R RE
A HE AT 5T, IRASIF AR W3 B STK39 He R %)
o I P PR 38 A T SR o 3 AT R PR R A b T R R R
CInget, wmmE D) 55 R He P28 (CANAS 22 ) 1R800 78 14 Y
AHECHET , o i L D G R AR B A5, AN 5 % SR
ST E R PR

% 6 GMDR ik STK39 H: R £ 254 5k K &8 B AEH SRR (n = 380)

Table 6 Best model for the interaction between STK39 polymorphisms and tea consumption identified by GMDR

ikl RRIH & VIR WA EEE  SURIE—-8 SR8 ZLHoR©O5%C)  PHE
1B 154977950 0.536 0.525 8/10 0.623

205 1$35929607 + X755 0.598 0.613 10/10 0.010 2.31(1.46~3.65)  0.012
217 rs6749447 + IRZ 0.592 0.609 10/10 0.011 2.18(1.39~3.42)  0.008
26y 154977950 + TR5% 0.587 0.601 9/10 0.027 0.48(0.29~0.79)  0.028
36 1$35929607 + rs6749447 + IRAS 0.613 0.596 8/10 0.034 2.67(1.58~4.51)  0.019

i STK39KE R 22 AR 73 & R W RBHE s GMDRW )™ L2 PRI R Bk i

AW GEAFAE LA T R B o B o, R R i3
A LUA RCPE Al KU PR 3R 5 5 93 22 ) A D386, X L
2 DL G 2R A B TR o R, QB A B 2 5% 1
WRAF T A P A CAnFh 8 A 2 2 30 o 1n) 3 8 A5 DA 1,
FEA A 24 h PRANAE R I B RIRE, OC TR
1R WTTAL , AR AORCEE T F 5501 A e &, Rk
— X A AU BE | b st R) S EAR B A A ), X
ot 35 10 45 1) 2 2 1 VEAS 1T BB A7 AE UL A 25, X LUK
) 52 A= A R o 1 S PR A KT o RS IR R
W58 CBAE T 8 SR, L B2 22 475 98 A AT 3kt 47,
o H R K AT A A K AT 38 W 1 T RE A R S R
5o BB BB T AEA R A i b, R
T 55 T B RN AR S B v 4 1 3 5 SR A (A
1s3754777 . 1s6749447 45 ), ABATS AT RE 352 I 1 K B 41 3K
HITIREAS 5. HLAl, STK39 JE [N 548 3 5L [N WNKI 1§

P38 FE A HAE L, J5 B & —Fh R T A - A B R
F PG . SR, A B 58 I R [R]85 K i wNK T B A
b SRR T S PR, T BB st T T R DA P RN
%504, 5 1000 Genomes £l 2 A4 WA FE AT T LLER,
STK39 3:[H SNP ) MAF —2(, S Hpah L aft sk, =
AR FEAE A 7t B F2 2000 A5 55, % A 0 il 55 1 A -
WA HAEH, GEiT s REnT REA I, IR AR 55 245 1 )
FHREMEETT, 75 KA BN 50E .

AW R OAE T RGEMIRT T STK39 HH 225
Pk 5 S AR TR 2 18 (IR AS) =2 [8) 1 366 [N - 2R B 52
HAER . RS Fe & BT A & B 3 0 58 AU, fH X
— IS R R B ARIRSH M IR B A 7R
% N BE I B, R B A 5 G T A RR AR (BMILL I
fig . PRIR ) 55 MR 1 f I DR 2R, T =l Ao 38 i ) A o 3 I
5K 28 H RS o
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S
T3

G

OR (95%Cl)

1.01 (0.47~2.13)
0.50 (0.19~1.28)
0.77 (0.34~1.72)
2.08 (0.96~4.49)
0.89 (0.35~2.23)
0.83 (0.36~1.92)
1.11 (0.47~2.66)

OR (95%Cl)

0.78 (0.36~1.70)
0.32 (0.10~0.98)
0.82 (0.34~1.96)
1.82 (0.82~4.04)
1.15 (0.44~2.99)
0.63 (0.23~1.69)
1.01 (0.43~2.39)

OR (95%Cl)

0.67 (0.27~1.64)
1.65 (0.61~4.45)
0.93 (0.37~2.30)
0.53 (0.21~1.32)
1.25 (0.44~3 55)
0.38 (0.13~1.05)
1.40 (0.49~3.95)

OR (95%Cl)

0.58 (0.23~1.49)
0.50 (0.17~1.45)
1.12 (0.54~2.35)
0.39 (0.16~0.94)
1.04 (0.35~3.07)
0.83 (0.34~1.99)
1.14 (0.39~3.37)

4 5

OR (95%Cl)

1.30 (0.37~4.62)
0.58 (0.13~2.52)
0.75 (0.20~2.79)

5.81 (1.56~21.53)
0.41 (0.08~1.94)
0.68 (0.19~2.48)
0.92 (0.21~4.04)

4 6 810121416182022

OR (95%Cl)

0.86 (0.29~2.50)
0.32 (0.08~1.18)
0.67 (0.21~2.14)
3.46 (1.12~10.69)
1.42 (0.42~4.76)
0.66 (0.20~2.17)
0.65 (0.19~2.23)

10 12

OR (95%Cl)
0.55 (0.19~1.57)
1.87 (0.52~6.67)
0.68 (0.22~2.13)
0.54 (0.18~1.58)
1.25 (0.37~4.12)
0.41 (0.13~1.30)
1.54 (0.46~5.17)

OR (95%Cl)

0.49 (0.16~1.46)
0.64 (0.17~2.34)
0.88 (0.27~2.80)
0.26 (0.08~0.78)
1.09 (0.32~3.69)
0.83 (0.26~2.66)
1.1 (0.33~3.73)

H: A~H 4N 94 1s35929607 (Chi P B ) | 1535929607 i MBI H ) | rs6749447 (N PERL A ) | rs6749447 (MR RLI A ) | rs3754777CHNPERL A ) |

1rs3754777( .

PEARI) | rs4977950 (AR I ) |
B1 «ZERk5

54977950 f PEAR Y ) 2%

B, ORI SNP 53E

KRBT OR ..

R (STK39) SR 22851 (SNP) 5 i 1l & 9 A S R R i 28 BAEFH (n = 380)

Figure 1 Interaction between single nucleotide polymorphism (SNP) and hypertension-related factors in the development of hypertension

%7 SNP S 5%

R AT ST A5 G PR - 3 58 AR A 45 21 (n = 380)

Table 7 Gene-environment interaction analysis between single nucleotide polymorphisms (SNP) and tea drinking habit

2 H I B SE Wald i OR(95%CI) Pl

1s35929607 x IR A% -0.216 0.255 0.717 0.806 (0.489~1.328) 0.397

156749447 x iki% -0.168 0.283 0.351 0.846 (0.486~1.473) 0.554

183754777 x {RA5% -0.079 0.379 0.043 0.924 (0.439~1.944) 0.825

134977950 x 1/ % 0.596 0.331 3.242 1.815 (0.949~3.471) 0.072
i SNPY PRAZ T R 2 25 Vs BMUA R FE 40, AL T AR5 . M5 . BMIL #5 . PRI . WO,
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