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KCNQ1ERH & 75145 & RER M E B R EXH 5

FRPUAR, TR
(LLEAERAFMHELERER W, =8 R 650051;
2ERANTEZER KeFS,x%H B 650051)

WE . BY #WITKCNQIAR % AWML 3 R ie K meg B, F7ik R IAH) -3t BBHF A= SNaPshot
WP, 2512040 F Bk do g B % (5 FRBR o % 20 ) Ao 180 4 4 B 2 BB & (24 BB 20 ) KCNQI A B 15179785,
12283228 % rs22378924% %, 4 AMEBAT AL, A HIE AT, AT XIS, EHR Bmaki,
BB S E SR E RS (BMD) . W& R, ATTRE. ARABMAABSEE(ALT), RITARRALESHE(AST), H
W=B5(TG). Ak, WEF(Cr) At (UA) K5 (P<0.05), &% EREEa (HDL)K-FE4&(P<0.05); 7B
“EHHE (Clw), LB (TC) . KFEKEY (LDL) KFHiR, ZFA%HTFEL(P>005) . H
152283228, 15223789245 A WA AR R LA, 2R AR FEL(P<0.05); Hrfmats, FHRRhES
1228322843, % AC H B B Pl 45 35 (P <0.017), 15228322845, CC H B A Ao 152237892 45 %, TT A B A pbds) 4k
(P<0.017); B#rs1797854%, 5 H A A R 3AME SR MR AR, 2 F A% FEL(P>0.05), LitZ
TR R E, 1228322845 5 AC Ik 3 A3 o 5 SR B 40 2RI, G [OR=4.027 (95% ClI:
1.411, 11.492), P<0.05]; 1rs22378924% %, CT, TTARAA = TE u;uaiﬁ/\wmtﬂi%m/\ G [OR=
0.263 (95% CI:0.094, 0.738), P <0.05]. [OR 0.125 (95% CI:0.024, 0.647), P<0.05], [OR 0.309 (95% CI:

0.147, 0.652), P<0.05], drs1797854% % % Atk 5 & R BR dngie 69 AR AT 5 Z L (P>0.05), &it KCNQI
B 15228322845, 5 AC I B A T A %ﬁa@imﬁﬂimﬁﬁﬁ[ﬂ%, rs22378924%, 6. CT, TTABAFo T HALLE T
A A R B &

KR . HAEERIE ; KCNQIAR ; % &M ; SNaPshot il 5

hESES . R589.7 XEkPRIRED . A

Correlation analysis of KCNQI gene polymorphisms and
hyperuricemia*
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Abstract: Objective To explore the correlation of KCNQI gene polymorphisms and hyperuricemia.
Methods The case-control study and the SNaPshot sequencing were used to identify KCNQI gene polymorphisms
including rs179785, rs2283228, and rs2237892 in one hundred and twenty hyperuricemia patients as well as one
hundred and eighty healthy individuals, and the correlation analysis was conducted combined with their clinical data
and biochemical indicators. Results Compared with the control group, the levels of BMI, systolic blood pressure,

diastolic blood pressure, ALT, AST, TG, urea, Cr, and UA were higher in the hyperuricemia group, while the level of
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HDL was lower (P < 0.05). There was no significant difference in Glu, CH and LDL levels between the two groups
(P > 0.05). The frequencies of genotype distribution in rs2283228 and rs2237892 were significantly different
between the two groups (P < 0.05). Compared with the control group, the frequency of AC genotype in rs2283228
was higher in the hyperuricemia group, while the frequencies of CC genotype in rs2283228 and TT genotype in
1r$2237892 were lower (P < 0.017). There was no significant difference in the frequencies of rs179785 genotypes and
these three loci alleles between the two groups (P > 0.05). Whether the confounding factors were adjusted or not, the
AC genotype in rs2283228 would increase the risk for hyperuricemia, the adjusted [OAR 4.027 (95% CI: 1 411
11.492), P <0.05]; The CT, TT genotypes and the T allele in 152237892 would reduce its risk, the adjusted [OR =
0.263 (95% CI: 0.094, 0.738), P < 0.05], [OR 0.125 (95% CI: 0.024, 0.647), P < 0.05] and [OR 0.309 (95% CI:
0.147, 0.652), P <0.05],
polymorphisms and hyperuricemia (P > 0.05). Conclusions The AC genotype in rs2283228 of KCNQI may be a
risk factor for hyperuricemia, while the CT, TT genotypes and the T allele in rs2237892 of KCNQI1 may be

protective factors for hyperuricemia.

respectively. There was no significant difference in the correlation of rs179785

Keywords: hyperuricemia; KCNQ1 gene; polymorphism; SNaPshot sequencing

7o PR R LA AN DO i R Ao A s (RVTEREYIRHCARA ), SNaPshot 177 &

WG R R RS fE B PR R i HL S R 2R A A
YN . T AT AR O 2 R Tk S A 1 5 AR
1o R T ML E 8 Sk — B UL ke, AR AR
KRN 13.3%2, (5] B 8 =N PR R I AE 35t 1%
W 5 B AR R . KCNQIT g A DR B 211 By T
B, IR LI KCNQI 5 3% [ 1 R X
FHEBY, KCNQT 5 /5 bR 1R I AE 8] ) 56 BRAFF 58 e b
Syt , A SY R SNaPshot I ¥ 4% A % KCNQI 3
R 22 25 M A o5 R AT A A, i — 2 S
DR IR IfILAE B 5% 6 K 52 i AL i

1 ARSI

RIS
TPEH 2019 4F 3 H —7 H 78 R W1 4822 = B ARG &
PR DRI IMLE £ 3 120 091 (R R BRIMLAEZH ) , 12T
ZIZBER SRR . 25 I 1M PR IR 3 14 >428 wmol/L,
=357 wmol/L. ﬁ%%ﬁ 2 W R AL I
BEPR . B ILAE . B . U E TR DIREAS 4
@ﬁWW&EW%Aﬁﬁ TE I 180 f51) [7] 10 ik e {4
K kB4, HEBR bR UE R . Br A AR G I
GRFR, ARG EBMERE.
1.2 FEMFRIAH

AN EASHAL(HARRZ A0, PCRAL .
2 HNEE IR AR 2 48 (£ Bio-Rad 22 ), HLiKAX (b
FAN—ALERT ), 3730XL F K 5 A (35 [E Applied
Biosystems ONTE)) IR R 2 A = R O A
(b BEn 2 E MR A BRA R, 514 4 Mix

1.1

[ Applied Biosystems 23 7] ) o
1.3 E&ARE

W fr A BF SR T R B . R R, JF
TFARE IR (BMI) o 25 SRS T R A H AN E ik
110 ml, & EDTAHUEEE FIAEE S mle HL400
EDTA it 5 1fL A 4L HUCDNA 5 A 4L 5 4 000 r/min 2.0
Sminf5, HWCEEW, W4 A TR 2

Mﬁ%ﬁ@%@mv\%ﬂzﬁﬁﬁgﬁﬁﬁumv
AR (Glu) . HI=BE(TG) . BAHEEEL(TC) |

E%ﬁeumm\ﬁﬁﬁwﬁeuDu\m%\mm
(Cr) B JRFR (UA) K-
1.4 DNAREURY i

it Y i 9 e A1 2 A ) o B ) G A B A
I ZH DNA, —20°CLRAF . ARHE GenBank 3t x4
1) KCNQI &K 7 91 & 519 . KCNQ1 %E
15179785 i s 51 ¥F 51, 1EI]: 5'-GACCTATCCAG
AAACAACGGCT-3", JZ[il: 5'-GCTGAGAAAAGAC
CCGCTTCA-3"; 152283228 fvi S Bl Wy ¥ %1, 1F [ .
5'-CAGGGACTAGCACCCAAGAAG-3" , Il : 5'-
GGTTGGGAACTGCCTCATTCT=3" 5 1s2237892 v .75
VI, IE 1 : 5 ~GGTCCTCAGAAAGTGCCAAG-3" ,
F2I] ;5" ~GGTAGGGAACAACTGGAGACAG-3" . 41
fRF : DNABHR 1wl IE S5 197 (10 pmol/L) £5 2 pl
4 Mix 45 wl; §39450F: 98 CHlZE % 2 min, 98°C
AEPE10s, 60°CIB K 15s, T2°CHEM 15 s, 35405
W, T2°CAKLEM S min, PCR F=HI4: 1.2% B ik b
BERE . 100 V HLE T HLPK 30 min Ji5, 28 4P SR A%
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BRGNS, AR PCR =1k 2 R
AR A YR A BRZA F13E1 T SNaPshot 43 BURI
1.5 SNaPshot 4!

WL AEAL PCR 7Y, HEATABEAE(H . 1179785
A7 5 ZE {51 4 9 5'-TTTTTTTTTTTTTTTTTTTTTCCA
TTAGCTCCTCCACGCC-3"; 152283228 13 &5, 5| ¥ ¥ %
9 5'-TTTTTTTTTTTTTTTTTTTTTGTTTACCCATCACG
TTTAACCAG-3'; rs2237892 {3 5 %k i 5| #) Ky 5'-
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTGTCACAGGACT
TTGCCACC-3', MR : 4ifk 5 DNA BT 1 pl,
PRS2 w1, ABI Snapshot multiplex Mix 2 wl; JZ
WS 96°CAETE 10 s, 50°CIE k5 s, 60°C %E {i
30s, 25 AERR . B Wl ZEAH =85 10 pl 2
A 120 LIZ 1 W e (CHIDD) IR A, 95°C 728 % 5 min,
B A-20CA %2 ~3 min)5 EHL, H Genemapper 4.0
ATy B s
1.6 Sit=FHiE

B 43 1R JH SPSS 21.0 G4 . 1ok

DIRGHL + bR 2E Goxs) Fm, LR (b8 3t
BRI L (%) 3675, SR I R, b —
B P LR T X2 4 1, KK P <0.017.,
R FH Logistic [0 I 4078 43 H7 4% 37 4 2 25 1k 15 1 I iR
ML (9 G I, 45 5 UK F (OR) 1 95% CI 26775
P<0.05 A ERA G EE L.

#HR

AL HTRLR

LR 4 B4 e 3 1 DS, PHZLARIS Eb s,
ZERIGIE X (P>0.05), BAR M, PI4m
BMI &4 i &F ik ALT ,AST TG \HDL  J® & . Cr il
UAKEILER, ZRA G E X (P<0.05), =IRZ
MFEZ P BML, Wik . &F5KE . ALT. AST. TG.
PRZF . CrMUA KR xR, HDLACHRFXF
T (P<0.05). MiZHAYGlu, TC, LDL A, 2%
Gl L (P>0.05), W1,

2

2.1

x1 FWAELZERNEEE
.- ; C2Vsd) flfﬂ_T%‘/ BMI_/(kg/mz, llézéﬁ}jjs/ ‘sﬂlé}%/ AL_T/ AS’_[‘/ Glu/E mmol/L,
2l (%, x+s) X*s) (mmHg, x+s) (mmHg, x+s) (wL,x+s) (WL, x+s) X*s)

FRERIMAELL 120 90/30 41.95+14.57 23.99+3217 119.67+15.58" 7523 +9.85" 25.63+15.65" 22.50 + 13.65" 4.84 +0.47
X HEZH 180 135/45 43.08+12.58 22.01+2.66 114.76+11.67 7276 +7.98 20.13 £8.10  19.58 +4.67 4.77+£043
X t1H 0.000 0.717 -5.602 -2.945 -2.299 -3.545 -2.258 -1.225
P1E 1.000 0.474 0.000 0.004 0.022 0.001 0.026 0.221
1 TG/ Smmol/L , TC/ (_mmol/L , HDL/_( mmol/L, LDL/_( mmol/L, E{%{ (mmol/L., — Cr/ (_ wmol/L, UA/E wmol/L,

X+s) X+s) X+s) x+s) X+s) X+s) X+s)
Fr DR IR INURE 21 1.21 £ 0.307 4.25+0.52 1.27 £ 0.281 2.55+0.39 5.45+1.27¢ 73.14 +15.94"  461.29 + 61.46"
X HEZH 1.07 £0.31 4.24 +0.50 1.35+£0.27 249 +042 487 +£1.08 67.95+13.84 32232 +61.67
18 -3.975 -0.218 2.597 -1.333 -4.262 -2.994 -17.770
P1E 0.000 0.828 0.010 0.184 0.000 0.003 0.000

TE PSRRI, P <0.05.
2.2 HikRK SNaPshot 4y BIZE R 2.3 WHEERBMEMEFENES

KCNQI FE K 3 4 Z 8 P 55 P 38 404 LKL 1.
25 SNaPshot M ¥ & B, rs179785 13 /575 AA LAG .GG
3 i L A R 5 152283228 i 45 % AA L AC ., CC 3 Fj 3 [
5 rs2237892 fif 5 & CC. CT. TT 3 Ff & K #U |

9

L2,

Wi 20 KCNQ1 % [F 2 43 4ii £F 45 Hardy—Weinberg
S (rs179785 67 15 s x?=0.048, P =0.827 ;152283228 {if
J:x?=0.053, P =0.817;rs2237892 {3 i ;. x*=0.364, P =
0.546) , FRFEARMFRMERLF . P4 12283228,
12237892 fif mi LA B p A A L, 22 A Giit ey
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2 3 4 5 6 7 B L(P<0.05), % 12283228 {37 5, e FR R IfiL 45 24
2000 bp AC FHE R AU L) 35 T BRAL, CC R A LU IS T %68

— Zéé)goﬁél B (P <0.017) . % T rs2237892 i 15, 125 b M

- ST [ A L AT T B4 (P <0.017) . PIAL

rs179785 o 15 FE IR 43 A5 Kz LA b 3 /o7 ik 247 5k R 4t

1. 2: 1179785 (303 bp) ; 3. 4: 1s2283228 (378 bp) ; 5. 6: KIVES, BRTLGIFE N (P>0.05), WE2~4,
1s2237892(226 bp) ; 7: DNA Marker.

1 KCNQ1EREEBikE

! rs17...) [rs228..|[rs2...] 2 [rs17..] [5228. J[rs2.]
40 50 4P ) 50
27000 . 27000—
18000 18000-
9000 9000
0 D‘
e lae] o alTuGhTiCh
3 [rs17...] [rs228..]rs2..] 4 [rs17...] [rs228. Jrs2..]
40 50 4'0 . 50
27000 ’ I | . 27000
18000 18000
2000 9000
0 PARSIYOSL & ; ‘
al C| al TIC W CITIGHTICT

1~ 4: 4 NWFFERT4 A0 KCNQT FER A3 B 3% , A A5 UK A rs179785 . 1s2283228 . 1s2237892 v 5 I 8] . Horb rs179785 Fll 152283228 FEifi
PR A M 235 SR A AR
2 KCNQ1#£:[E SNaPshot 4 Y [E i

#R2 KCNQ1rs2283228 i m EF B S RS EEMRALLE  H(%)

205 n AA AC cC A C
TR PRI I i 2 120 43(35.8) 68(56.7) 9(7.5)" 154(64.2) 86(35.8)
popist| 180 72(40.0) 75(41.7) 33(18.3) 219(60.8) 141(39.2)
XE 9.760 0.680
P 0.008 0.409

o XTI AL, P<0.017,

3R3 KCNQ1rs22378R ERFE T REMERARNILE  61(%)

215 n CC CT TT C T
1o PRI A2 120 55(45.8) 59(49.2) 6(5.0)7 169(70.4) 71(29.6)
X REZH 180 74(41.1) 80(44.4) 26(14.5) 228(63.3) 132(36.7)
X1 6.471 3.227
PlE 0.034 0.072

o TEXTIRAL A, P<0.017,
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$31 %

R4 KCNQ1rs179785 il m E A B SR EMERTRA LR

11(%)

TR PRI I i 20 120 32(26.7) 55(45.8)
papiiE) 180 48(26.7) 93(51.7)
XHHE 1517
Pl 0.468

33(27.5)
39(21.6)

119(49.6)
189(52.5)

121(50.4)
171(47.5)
0.490
0.484

2.4 KCNQ1EESFMESERBRIMAERIXEES

DI A5 & A e IR R INLRE o DS B, AR B T
KCNQI H [ 3 AN 5445 5 R 80 J 5 3 4 PR Ay 2 ik
Y4 A Logistic [P JARIRY & BTG 6 J2& 75 A B M 51
AW . BMIZEIR 22 N 5, 152283228 7 i AC it [H 7}
H4y 25 18101 7 DR R LS (9 R 9 R, S [OR=
4.027(95% CI:1.411,11.492)]( W52 5); 1s2237892

x5

A7 CT . TT K P A K T 45 o e PR 34 25 B AIG o DR 1R
1 5E (9 % 95 KUK L 8 % J5 [0 R=0.263 (95% CI.
0.094,0.738)]. [OR=0.125(95% CI:0.024,0.647 )] Fl
[OR=0.309 (95% CI:0.147, 0.652)]( W% 6). LI I
KR ZEF A G E X (P<0.05) . 3179785 fi s,
Z M5 & PRI MAE /) O C g i 2 B L (P>
0.05) (WFE7).

rs2283228 i s % 2314 5 5 PR B I 9iE % 7% Y < Bk

AA 1.000 - - - 1.000 - - -
AC 3.087" 1.264 7.536 0.013 4.027¢ 1.411 11.492 0.009
CC 1.267 0.331 4.854 0.730 2.167 0.499 9.413 0.302
A 1.000 - - - 1.000 - - -
1.487 0.790 2.799 0.218 1.932 0.950 3.927 0.069
5 AAFER R ELAS, P<0.05,
F:6 rs2237892 i = &AM 5 FRER M AE 4 7% B X Bk

CC 1.000 - - - 1.000 - - -
CT 0.415Y 0.173 0.997 0.049 0.263% 0.094 0.738 0.011
TT 0.274 0.061 1.223 0.090 0.1259 0.024 0.647 0.013
C 1.000 - - - 1.000 - - -
T 0.488% 0.254 0.940 0.032 0.309? 0.147 0.652 0.002

i D5 CCHEAILAEL, P<0.05; @45 CEA5LF LA, P<0.05,

FR7 rs179785 i = B S B IRER M AE £ & B9 K BE

GG 1.000 - - 1.000 - - -
GA 0.865 0.487 1.538 0.621 0.909 0.457 1.809 0.786
AA 1.318 0.679 2.557 0.415 1.818 0.828 3.991 0.136
G 1.000 - - - 1.000 - - -
A 1.216 0.866 1.708 0.259 1.468 0.985 2.186 0.059
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o R R MLAE A FR s AL . MR B R SRR T S
AL PR R A . O 2 s HE D>, AR
R F RIS, BA WA RO WA
KK . KUWABARA Z54HF 58 2 0, JCHE IR &
PRIZ IAE 85 & e R NERE © i e LA = AN
PR B Y RURSE 4300 Ok E RN 32 f% L 2.7 4%
L6 5 F1 2.0 fi5 o AW KB, & PR 2 I 4E 2H BMI
Wi . &Pk . ALT. AST. TG. JRZE M Cr/kF
Y TR, 1 HDL K SR T X R4, 3R
PRERIMGE B B — e R IL R . s . i
Ji S SO B D RE Sz A ) .

L R R IR R ILAE &R i) BN K, |
H T8 2o 42 JE PR 2 OCHK 53 #T (genome—wide association
study, GWAS)H & ) i3 PR IR I RE 2 g AL ) i 35 IRAY
FE A T 5% ~ 6% 1) IR PR IR h vk B2 A8 S0, $ /R T
LA AR, M GWAS B & BB X o At
K, KCNQIfL T APk 11pl5.5, K 29400 kb,
M 17 AR R gAY 1) KvLQT1 3275 0 L
IR, NH. Bl . BRAR. E AR 42
WA DRI, X0 NS AL SR T
BUK - R AU 35 & P G BEAE . KCNQT L R 58 4%
B 5 B0 E S8 B Kl i T ag ek, Bl K
Q-TIHIZEBIE ., KREWFERY], KCNQIER N
T 15 kb rs2283228 | 12237892 v/ 5 A 5 M AN [ b ds,
BT BE PRI 09 55 8t . UNOKT 257 % Bi rs2283228
S HA . PFHE NBERE R IE I &9 AH G5 YASUDA
SRS e BH 12237892 2 H A AN R 1) 5 s S X A7
J; SAIF-ALIL 25041 % 31 152283228 (A ) il 152237892
(C) 2 b VG S HE M R 1 XU 45 L B 1R 5
WANG %153 53 Meta 43 A7 & 3 rs2237892 % #5417 —
A CEEN I, R WA BE R IR 0 & 9k 8 15 n
31.8%; CHEN 250G % PR 152283228 {3 s CC Kk P4 7Y
H1 152237892 {37 55 TT 5k PRI 78 5 3 [ A 38 b XA TG
KETHE A OG s SR LIU 2509945 % PH rs2237892 5
B E I LA 28 A AEF A LTk . B iR IF o 4
71N 152283228 | rs2237892 47 1 £2 A5k XF B AR AR 8E 1
S ELA R S

ARWEIE KB, 1s2283228 . rs2237892 i fH £ A
P [ 52 ) g PR R IS %) & St o JFG b g PRER Il

SiE 4 rs2283228 i i AC FE R R L 45 B T R BE 4
(56.7% VS 41.7%) , i CC F& K Y Eb 5 1% F %) B 241
(7.5% VS 18.3%) . Logistic [0l T B IR 2N £ 5 &
B, A A AC HE PR R N & A i DR R I E
(AU H AA LRI RLfG 4.027 4%, HOCH HAA G811
Y, FREE PR rs2283228 i 5 AC K2 K B n] fig
Shy e PR R INLRE %2 0 1Y) f B PR 38 o AR AT 9 34 4 B g
PR L AE 2H 12237892 3 s, TT 3 PR Y L ] 41K F X AR
H (5.0% VS 14.4%) . Logistic 7] )73 8RB 22 N £ 5
K, AL EAEN CT . TT 3 N A & A 55 bR IR I AE
(4 JRUIS: 43 531 S CC 35 R Y 119 0.263 5% #0125 £%, 1
HEAl T 45 (67 Jk R & A= v PR IR IMUAE 7 IXURS: Ay € 465 o
BRI 0309 5, HOCHKI A G L. bLikgh
$EIR, 1s2237892 i s, CT . TT F PR 24 1 T 45 {37 3 [H]
AT fE A fR PR IR I AE &9 AR 3P I 3 o BRAE B 5% 3R
W], KCNQI 75 245 240 M /R BB S v ke 21 DGR
AR Py A B AL 22 B FE IR B T, TR HE K Ah i
PTG K3 aE ™ My K2 2R 9 [ IR AR A G
MUK R, BRI /INE B 20 B AR ek 2
ZPETM, BRARBURRHEM R . Kk, A5
D rs2283228 . 12237892 17 11 5 Ml w25 R R IMILAE & I
FHLH AT B 5 K-l S 5 S AR T G

rs179785 J& 3T A7 A % 2 198 KUAH S BT v o, {H
A ST ¥ A R LA 82 A S & R IR I AE 1) ¢
WA #E X, $oRH AT R 5 & R W e /Y &
JPEIE G, LIAER | EFS7E 3R [ 10 AR A A Uk
IR rs 179785 45 A i PRI Z8 A i XU DR R I S8
A7 AE B 22 5, IR R & A A7 A 5 8 R R I
FHIE, WA vs 179785 37 5 T A8 38 2 =5 Ik 192 I i LA
A BB R KU & A

WG FT IR 34 KCNQT B R A7 5, BEAE
7R UL 55 i PR R IRE G I il B B —
BIHTPE . AHIFFE R 4 SNaPshot I 75 55 AR 7] — Y #
XA AT R i R, HOR 4 . . &
B . ARBFITHE R KCNQI HE [ rs2283228 437 5,
AC PRI R AT 8 Sy e PR 2 I0LAE 2 96 WO B IRV 25, i
1$2237892 {3 1 CT . TT & [ AU A1 T 2543 3 K] 1] fiE >
e R IMLAE A& DR AP IR R . Bk @ i — 228 K
FEA RN R AT AN R M 3R A A 5%, DA o BR T2 1
i S IR B 1 e 245 40 A R B AT e A L
S

+ 33



FpIE AR ek

41314

o

(1

[2]

[3]

[4]

[5]

(o]

(7]

[8]

[9]

£ X B
Jro, R, STy, S R RIR LT S O LB 5% 2R AT

FEHERE[T]. Hh P BRSO N LA, 2018, 16(1): 54-56.

LIU R, HAN C, WU D, et al. Prevalence of hyperuricemia and
gout in mainland china from 2000 to 2014: a systematic review
and meta-analysis[J]. Biomed Res Int, 2015, 2015: 1-12.
LICG,LIZQ,LIU S G, et al. Genome-wide association analysis
identifies three new risk loci for gout arthritis in Han Chinese[J].
Nat Commun, 2015, 6: 7041-7047.

KUWABARA M, NIWA K, HISATOME 1, et al. Asymptomatic
hyperuricemia without comorbidities predicts cardiometabolic
diseases: five-year japanese cohort study[J]. Hypertension, 2017,
69(6): 1036-1044.

KOTTGEN A, ALBRECHT E, TEUMER A, et al. Genome-wide
association analyses identify 18 new loci associated with serum
urate concentrations[J]. Nat Genet, 2013, 45(2): 145-154.

LI Q, TANG T T, JIANG F, et al. Polymorphisms of the KCNQ!
the of
sulfonylureas in Chinese patients with type 2 diabetes[J]. Acta
Pharmacol Sin, 2017, 38(1): 80-89.

UNOKI H, TAKAHASHI A, KAWAGUCHI T, et al. SNPs in
KCNQI are associated with susceptibility to type 2 diabetes in
East Asian and European populations[J]. Nat Genet, 2008, 40(9):
1098-1102.

YASUDA K, MIYAKE K, HORIKAWA Y, et al. Variants in
KCNQI are associated with susceptibility to type 2 diabetes
mellitus[J]. Nat Genet, 2008, 40(9): 1092-1097.

SAIF-ALI R, MUNIANDY S, AL-HAMODI Z, et al. KCNQI

gene are associated with therapeutic  responses

34

(1]

[12]

[13]

[14]

[15]

variants associate with type 2 diabetes in malaysian malay
subjects[J]. Ann Acad Med Singapore, 2011, 40(11): 488-492.

[10] WANG H , MIAO K, ZHAO J Z, et al. Common variants in

KCNQI confer increased risk of type 2 diabetes and contribute to
the diabetic epidemic in East Asians: a replication and meta-
analysis[J]. Ann Hum Genet, 2013, 77(5): 380-391.

CHEN Z, YIN Q Z, MA G S, et al. KCNQ! gene polymorphisms
are associated with in a Chinese Han
population[J]. Cardiovasc Diabetol, 2010, 9: 35-39.

LIU Y F, WANG C X, CHEN Y F, et al. A variant in KCNQ/
gene predicts metabolic syndrome among northern urban Han
Chinese women[J]. BMC Med Genet, 2018, 19(1): 153-160.
ZHENG W, VERLANDER J W, LYNCH 1 J, et al. Cellular

lipid parameters

distribution of the potassium channel KCNQ! in normal mouse
kidney[J]. Am J Physiol Renal Physiol, 2007, 292(1): 456-466.
DURANTON C, RUBERA I, L'HOSTE S, et al. KCNQ1 K*
channels are involved in lipopolysaccharide-induced apoptosis of
distal kidney cells[J]. Cell Physiol Biochem, 2010, 25(4/5):
367-378.
T B R M K IR EE P KCNOT B PH 1 A% R 22 A Mkt
LR 3 B PR 20 L i g 5 R I B SE [D). 75 5 75 8 K%,
2017:26-35.

(5K3E Dhifth)

ASCEI A PhEILE, LR . KCNOI BEF 2351k 5 i PR R i
RERYSCHEBEFE[T]. h EBUREE 2248, 2021, 31(7): 28-34.

Cite this article as: SUN K L, WANG Y P. Correlation analysis of
KCNQI gene polymorphisms and hyperuricemia[J]. China Journal
of Modern Medicine, 2021, 31(7): 28-34.



