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WEEEH. FHik, AFFTRRAPFRKCNQLERF 5 LA AR A% T2DMEE N, FRFTAKCNQLIEHE 5T2DM
KIRRRR, HEARKRT2DMZIHREEERSE.

KA
2RIBER, FERE, KCNQ1ERE, BREE

Research Progress on the Impact of
KCNQ1 Gene and Obesity on
Type 2 Diabetes

Xing Huang, Youpeng Wei

The General Practice Department of the First Affiliated Hospital of Gannan Medical University, Ganzhou Jiangxi

Received: May 5, 2026; accepted: May 29, 2026; published: June 9, 2026

CEGIF: N, RAME. KCNQL FE R S IR REXT 2 FUHE PR R OB AR ). PR IEE 2433k g, 2026, 16(6): 558-562.
DOI: 10.12677/acm.2026.1662252


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1662252
https://doi.org/10.12677/acm.2026.1662252
https://www.hanspub.org/

Abstract

Type 2 diabetes (T2DM) is a metabolic disorder characterized by reduced sensitivity of the body to
insulin and impaired function of pancreatic f cells. The pathogenesis of this disease involves the in-
teraction of multiple factors. Currently, the medical community generally agrees that genetic suscep-
tibility, external environmental factors, and personal lifestyle play key roles in its occurrence and de-
velopment. In related gene research, potassium voltage-gated channel subfamily Q member 1 (KCNQ1),
as an important genetic factor regulating voltage-sensitive potassium ion channels, plays a signif-
icantrole in insulin secretion and blood glucose regulation. The polymorphism of the KCNQ1 gene
is an important risk factor for the onset of type 2 diabetes. Genome-wide association studies have
confirmed that the polymorphism of the KCNQ1 gene is associated with the risk of type 2 diabetes,
and this correlation has also been found in some Asian and European populations. Excessive weight
is one of the important triggers for type 2 diabetes. Fat accumulation will increase the workload of
pancreatic  cells, leading to a decrease in insulin sensitivity and subsequently affecting the normal
function of pancreatic cells. This interaction with the KCNQ1 gene may play an important role in the
pathological process of type 2 diabetes through various mechanisms such as DNA modification and
inflammatory response. Therefore, this study deeply investigates the interaction between KCNQ1
gene and obesity on the impact of T2DM, and explores the relationship between the KCNQ1 gene
and the onset of T2DM, hoping to provide important references for the clinical diagnosis and treat-
ment of T2DM.
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1. 5|15

B PR Jp (diabetes mellitus, DM)A&— 24 DU &7 R AR i 52 52 B O REAE AR TP, IR 70 1
B2 B, GRGRME PRI B AR SRR 1]. Horp 2 BUHE PR (diabetes mellitus type 2, T2DM) BN WL, LRI
T B RS AP IE WA ARG, FEREAR R R, 7R B SRR B 90%. T2DM = i Rl 2
W, AR E TR #(body mass index, BMI)j& EE fERGR 2, AEREJCIHE ARG DT HER AT 5 R te bk R4tk
RAE SRS RIS M. T2DM WRAER B SiEE . 552 KA BAR ARG, B ) st 4 ik
R b 6 B B [2]. HAT, i H A5 BRI A B 4 B R 240 G R FL(GWAS), T4 e HBn Y
T2DM 5 FE R KCNQI [3]. A SCRERTT KCNQI &K 5 R PERAC HAE FI X T2DM HI52M K 35 R R
KEE, NIRIK T2DM 235455,
2. KCNQ1 £ E/Y#5A

KCNQI B e T A 11 St fh i 15.5 X, FERERABEEL 400 kb, & 17 MHEF, SN
FREZEREZE04 SHET 47bp, 16 SHMET 1122bp). 1ZIEF ML) KvLQT1 & )& T o T gk Ay
PRI KR, H 676 NEIERRI K, BA 6 MEEAIIE. 1 4> Shaker FF IR MR FLIE X3, ]
O LA AR B 1 e AR K b e L SUK BRI T 47 . RIATE SR, KCONQI # R 7E USRI,
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FEMRIR . FHME . RSS2 88 5 Bty p AR R b A AN RREEERIE . BEAh, KCNQI ZEP SR AL ] 3 250 i
TIBEDIREZAL, A 2 s AL kol LA B

3. BERERYIEEA

VEAFR, AERAEE AR 2R K, T L) 20 1GHEE AR 3.4 (LA BATEN o IURER ST 53R,
NEWT SO AR Al RE Rl & s B, 2 BA R REAT B Bk R 48, AN S5 %% TheE, 18
R BUEYIE Y B N AR S RE R . BRI T2DM, A XS5 BMI LR, Herb iy JiE
FR W Rt BN, R R k. ST SR, PYREALRY R S SR AL 21D e R aL A 2 R R 4 I
T THEZEARFE RS FRSTL T2DM; LS T2DM KR AR i 5isfe . R, Balik 1
LR E VARG

4. KCNQ1 EE ¥ T2DM ByF0m

2008 4E, Unoki Z:f#i il 207,097 4~ SNP /£ N H A T2DM i3 5 st I T GWAS i 7. W5
KIL, KCNQI #& T2DM [ —ANEEHUHR R, Hrb rs2283228. 152237895, rs2237897 5 T2DM [ K& %
BYIM G HUMIE ANFEF 152237895, 15223789 FEK L 255 T2DM #HK . [FIF, HA Yasuda S5 AH &
UESE T KCNQI 2K 12237892 A8 S5 /e [H, s [E . BRYNEEHL X AIESE 5 T2DM 5 8 2 35 40 5% . Tan 55
W ER, TE. DR, Hnsss AREd i KCNQI JERAL A5 T2DM 5k B E M. JoHR
w3 AN S BRI A5 1368 £ 22 25 1 5 v [ N v TR R R 5 B 4 5 DI RE O

78 A E U ABEF, Hu FIAE 7R 7 KCNQI1 # A5 2 BURE R (T2DM) ) S BPE . ZF RN
71769 fil T2DM EE N 1734 G E S ME, B0 7 KCNQL JERF 5 ML HRR 2 S MEAL A
(rs2074196, rs2237892, 152237895, 12237895, rs2237897). WF LKW, rs2237892 M rs2237897 iX 4>
B T2DM R UK 35 A0 DG . EAE RIS, 152237897 37 78 57 2 M kS R R0 A e B 2 R
C-KA» WA I, T 1s2237895 A7 s W A e F-Hu 1E 5 A & 22 7 Wb it A8 o 53— Tl Liu HIBAJF BT, 1
1912 5 T2DM B35 A1 2041 il MR 123 0 R AR e —2BaEsE 7 KCNQ1 & [ 1s2237892. 1s2237895 Fil
1s2237897 A i 5 T2DM KA K I B VIR . Qi &80T 78 # Xt 3210 #1500 NFEREAT SNP Al =t & B0,
ZHEEF XA S5 T2DM FIRBIERE, 40T Re s 2 BIUEE K 1195, 6T KCNQI J: [ 1 H AR EL
b, HETE R e . 2002 4 Warth 5 ABhP5256 7r, KCNQI/KCNEL & -&W7E /) B IR2H
U R, RENETY AT B B IE T AR S S I A . PP T e R U 0 A P A
TIREE, JEMisem LR 5 A5 HOSE S TIlE T, AR W DiRe . SR1f, 2009 )
WFFERIE IR, EREEE KCNQI BE PR AR TE SURAZ I NFEAMA B KCNQU H: A b/ BRAE AL o, I R 52
B ey M B BOHE N & 5 R M. Yamagata B 720 B 0K KCNQIT JE [R5 N MING6 JiE B 41 i R AT D se it
T, GER R INZIE R AR R IA KT B T . 3T IR T, BF 70 eI A B 38 T A i 1
RS g 4ifiH KCNQIL ik, HEmHim ik R Rl 3t S8t & . Ak, X— R EAs T
HATA R E RN SEER 50IE

5. JEBES T2DM RX &R

HE S 2 R IRFGE VG, HAp RS R DR 5 5L R ML e B R BUR S R . i R
FUAT LR R T2DM, 535 p dliffuth sk . FRIEA 45.4%0 0w IR A BE, A R I% 10 kg 764 ) A2
25%HIREFIBAE TSR . T 30 4Rk, P EBACEY BMI _ETF 1.8 kg/m?, AEREA AR IE R ARER) 8 1%,
WEIR S 14 £ o 2RSS, REMARS 2 BURE R AR A71E 538 00 Reale O, RIS
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WHE L EAR SR, O UESE 2 B 35 3 T IR 5 AT % 2 B PRI I B MR o PN I g 0 1) S ME R & T
RN W RGN IR IEE, [R5k RAER 0 W 2L, XL AR 2 I R B RIRPTIM R, A& HK
VR HAWTCAe M, MEANE I PR R SIS AR R 20 . 8 5 2 BUsk Itk N 1 DL S it R AU LA A %5
DIBCR o AT ACEPIRAS A XS IR A NG, AR 7 5 0 AP A5 B2 R I iy 2H 23 s i 28 B 22 412 4%
P G2 M % A OC 2OE B A g L R 3Rk . NI, H Al v JeTk B IR Se I 5 T 5 2 5| R B 2T
FHH, BREGEALE R, FLE SO K T RS TV 505 S, ST A UL A 4 2U0] 4 20
FIRR P FIEHE Y, RALIREGMHENBEE R EEFEENE, FARERER-1 EA—FMS 5411
BOARARS AT IR ARG, AR RS ZICPUEHE KB AL b 2SS RIERE . XFEE S5
REARM . BB RESHS. RERMNEREAEISREE VI, FNHES5 7 RIS B
AR SEHRERI KA K E . kT WL, RS 2 BORE PR 2 [MAAE AR R B AE B R, 2 FEUXR
KA EEfERRE.

Z TR, ARE AR T8 2 BURE R 00 T EEALHIE S e W HERR 51 R B SR TR Ik
O B K RE ST, (RIS 55 PR S5 40 A 2R U AR RE T, B A B E T DhRe &AL R
B FEMPE FEACRE & T2DM B Z A . AERER] SRR T 4fodi B s, H3Em 51 % R M R UBL A % 5
FALPL[4] Rabdb S 5 M pyiz i (1) 19 VE S = B R BE(GTPase), 25 T 402 Fs i . WF 7 K IM, Rabdb
TR @R, BRSSO IR DT A A A JE . JE B WAL S H PR LS. RS Thi7 2.
TP A Treg) MR A 55 23k Th17 16 E R MESMEA 5. Thl7/Treg 47 48 KL 175 4% g i 2041 4 1 RS
MEIRITE R (AT WA ISR, #Et, JEREAST4LZU0 T 40 Rabdb K ERG S, 2500 T 44
oAk, B3k 51 A AR i 2H 2 EE R R iR S AR5 ).

6. KCNQ1 EF SRR X R

H il CF 2 M FEIESE KCNQI ZE R S5 AERE R 2B R B AHC . GWAS T &I, KCNQI %[ X A77E
ZAGIEREESE TIF ) SNP A7 . b rs2237892. rs2237895. 152237897, 152237895, rs2237897 %
AN ALHIR 2 251 (SNPs) S IEEIAR G R . Flin. —TH AW TR R, 1s2237892 ) C A1 5
BMI J% B A BA S (A e bk . ASERb IR 2 18], KCNQI R SRR AR S EAEAE 22 5 o ST I ) U0 7 46 TR 4
B, T BRI R A A R AR R, AFAE— B M F e X P 22 57 AT g -5 A R e (R A0 43 A
BT R 2 A8 BAEF DA S SEBG e AN R F 80 Ak, KCNQU (1384478 55 ml e 3 ok 18 5 HLAAR 1 i B R 4y
W % e s ARG IR B e 5 et HLm I Th R 5 22 AT iR 8 i S MU e B AR (6], 7Er T AL
by R B S RE A 2RI K S KCNQ: AERERT 55 KCNQI 25K DNA HUE:AL =, #l| I
HRRIE, ZWENSUCR RIS IR FFIE S SUR RE, HENR BRRNEE) . AT Ty
B, HA LW RAIA L BN, JERES] & B TNF-a. IL-6 2518 PE 45 B 12404 KCNQI 3, 1 KCNQI
ATV TR R B, IR B 23T, TR RUIERE - 2RE-KCNQIL 533 B0 BEER 2% .

7. KCNQ1 £ & 5AupExt T2DM BIS2AT

AR MBI FL R (7], KCNQI H: K 5 2 M AAEAE BAE R, JLIRIZ M T2DM 1)K 4 K Fé - KCNQ1
BN Z M T2DM KESAHDE, THALMEZ T2DM ARIR M EZER R, X2 HAER 251K T2DM AR -
JEJERT 51 KCNQI R MEL 5 % . AR, JEEARE KCNQI [N DNA F5E40 R, #him
SO FLRE SR R 3RIA, ETI S R S R Wb R R I B 08 ARG B S R SRS T S KCNQI & [HI[8]. AL
KB, HMEHRF U1 TNF-a. 1L-6 S50 LRSI 5 PN KCNQI JER g ik, 2B sem e g 4ni i s oh e
JE R Ry NERE SR IR S R ARPUINE B 4iff gy, KHAIUE: S B hResEsE: LS KCNQI A& 5
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PRFIFEARBR R . C-Ikils, nid p MM T S DIRETEIR . AN, U RS MR TR S N AR AR - T B
FANH] KCNQI idiE g, BE— DM R 20, TERCBIEIRIR[9]. AEMEE — i WL IR 18 1k T »
HRAERBNRGYERIE . R RIPUL T2DM. (ERTUREFTE T, H RS RIS B
ARM P ERFE R O RAZ” AL IR AR A AR AR S R R, RSO B R A N T, X
LEW T RENS T S B AL SR AR, AT IR ) P LR ) SOAE S B AR [ 7] 107

8. B4

R EPTA, 2 BBERIA(T2DM)JE T RIS AE, RO I RE ) R g% A 3R 53R B R
MAZHARH, BURMLELRA SRR E. (H2, BEERHLRIARE, T2DM AL AR A Wi g
7R, RN TR — MR AR . 5% 2 52 T2DM B EE TR, Bl KR
Bop A s 5E ok IR T2DM AR I Z 2, KCNQI & 5B A A A K A%, KCNQI 2&
R 5 AR B AR IR LR 2 5 B =T, 51k T2DM. (H Y RTUSATIAFAE SR/ iR e H—, R
73 KCNQI HIIEAL A 2 75 BT s ek, BITERES . MR PR S SC B AT 2 43 r (1 H A8t
NG RB PR TAAEZET AR, 2, ISR KCNQI RIS L 7%, REAEIEE). I
BT PR ERE RE 25 W55 AT B U A R T, VY= SEIR S IR RBT FUIGE; H =, KCNQI 2R 5L
A2 H AR T2DM (R il (5 5 1% SR MR e HI, AFMIKE KCNQI 2R %
SVESERE. T2DM KRECHIZFARIR, ARG E T 5 5B R KRR HLE R AR R

JREEWTFNRAE LR, RGUENT KCNQI (K 5 I A ELAE T 20 7B, REAE ] I B
RWBETIFB, THRZ L. ERRIEBIETIT, &9 T2DM KRS IFE . ML 5
TR PERHE IS -

SE 3k
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