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Association between KCNJ2 downstream rs312691,rs623011 polymorphism

and thyrotoxic periodic paralysis
Tang Ziwei,Yao Yu,Tian Haoming
(Department of Endocrinology and Metabolism ,West China Hospital ,Sichuan University)

[ Abstract]Objective : To verify the relationship between the polymorphism of 1s312691,1s623011 and thyrotoxic periodic paralysis
(TPP). Methods : Totally 112 male TPP patients were recruited and taken as experimental group, 127 male patients with Graves’ dis—
ease but without periodic paralysis were taken as GD group and 94 normal male individuals were taken as control (NC group). Whole
genome was exiracted from each participant’s peripheral blood and the target region was amplified and sequenced. Results ; The risk
alley frequency of rs312691 in TPP group was 0.674,significantly higher than that in GD group and NC group. The odds ratio of geno—
type CC in TPP group was 5.390 times higher than that in GD group and 2.481 times higher than that in NC group. The risk alley fre—
quency of rs623011 in TPP group was also 0.674,significantly higher than that in GD group and NC group. The odds ratio of genotype
AA in TPP group was 5.292 times higher than that in GD group and 3.226 times higher than that in NC group. Conclusion.The KCNJ2
related rs312691 and rs623011 are significantly related to Chinese TPP.
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S % BEBA Y
12 JAXRE ANHRIRAE

H 2010 4558, FFaascfE sk A PO RS HE PG BRI P 430k
B 22BN T2 1 55 FR R 2 A8 B I R R, LA
ABERICNE Jy F, 845G 5 IR IR 52 R AT i 98 A Fn
HEBRFRUELEA T o (1) ANARRHE . DU HE XU B 5 b
FFPR R B FR 0 R A AR IR 3R (thyroid stimulating hor—
mone , TSH) , =37 &5 HUR R 2 (free thyroxine, FT4) {7 25 = filt
R R 5L 22082 (free triiodothyronine , FT3) ; c. IIfi IR 12 Wi 1)
Graves i , Z 80 A PHME TRAD 578 P BUR BRI BOIRIRAH 5
PRI R AT RBOK I AE d. PR R BEAE FH (8] 25 A7 76 R 3 P
FEBCIEAR , 725 AT TR T 3.5 mmol/L, (2)HEBRFRE
a. IE Graves’ 95 FI TT , AL 4G HUAR PR AR IRE 7 HY 48 4k & 1 HH JT
S 5b. TS B A DL HCRAR 2851 RO KT 2 ) sl 45
TEHAKT 5 mm;e. Eﬁ%%ﬁﬂff&{t%mﬁﬂﬁg(thyrmd peroxi—
dase antibody , TPOAb ) 5% FFUIR it BR 2 11 44 (thyroglobulin
antibody , TeAb) #3:F 200 TU/ml;d. PR BEREIE S AF: b H A )5
FIrER AR IUAE | W0EF/NVE TR EE  Batter” s/Gitelman ZES1E |
JER P RS 220 DA SO AL R B A AR B N ARRIE A
T EHEBRAR S, AR AR S AR A REs L, 7oh2
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YER 55— A0 A NC 41(41 3)3 94 A,
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JIRZEAEPY 1 Bt P4 430055 A QI S 4 2 SR RS | R
FATIGEN (R MR A= AL B A B2 7 ) i 38 35 PR 20 42 B )
% RelaxGene Blood DNA System(0.1~20 ml)DP319 $2H LA
HIFA
132 JERZEMSH  EEl T Bir By 1 PCR R
WHRMWTF . (1) 8T PCR AR FR L 25 ul, K4 & SE [ 20
Template®iHz 1 pl, F3F514) Primer up(10 pmol/L)0.5 pl, T
T3 14 Primer down(10 wmol/L)0.5 wl,dNTP JE&4 0.5 ul,
10 x Taq JZ 8 2%tV Reaction Buffer 2.5 wl, Taq B (5 U/wl)
0.2 pl, FJE MK E 25 pl, ()9 84 B4 DNA 47 4 min
95 CIAM:, SRIGHEAT 35 MMEAY 1Y FAMEAZALTE 30 s
94 CAAE 30 s 60 CiR K LUK 1 min 72 CHEf fEIR5EEL R
YEAT 7 min ZREEFEMH  BRJSTE 4 “CF 58 10 min AUAH, 37
319 rs312691 3 it : AAAAACTAGCTTGCATCTGTCTC, 5
3t TCTTGTTGTTGTTGTTCTTGACC ;1623011 3”3t : ACAGA—
GTTATTGTGGAGAGATGGG,5” % : TGTATTTTAGTGGAGA —
CAGGGTTT, (3)iMFy, KH Sanger ¥, 26 [t T (Sangon)
A A RS R AT B I, DR A5 ABT 3730, )75
¥ 1s312691 . TCTTGTTGTTGTTGTTCTTGACC, rs623011; ACA—
TTT-CAGTCAACCACAAACC,
14 Silhk
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15312691 F1 15623011 75K TPP Bl i ; R HAE I (odds
ratio, OR ) 53T B 95% A IX.[1] 22 7% v Jat 3ok PR 78 () AR ) 1 [
Pk, KHKE a=0.05,
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S (minor allele frequency, MAF)C=0.283 1, % fSA77E 3 #f
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Fig.1 genotype of rs312691
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S A SLF I A a2 1, TPP AU 4Ch CC 2R
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RIS e 24 25 5 (*=37.530, P<0.001) . i#f—/3 7
K IEFRIER C AE TPP A BERAIA, 0.674, 1AL GD 411
NC 1Lk 0.406 1 0.463, 25 A G243 L (x*=171.219,
P<0.001), 5t 2 W&, A% CT ZEFE A TT L F AL, CC
FEPRIAL ) H 05 P RE & Bk A A TPP (1 XU 4351 5.390
15 2.481 1%,

#1 rs312691 REFEEIE 3HFHNNH
Tab.1 Genotype distribution of rs312691 in 3 groups
SEP TPPZH (n=112) GD4(n=127)  NCZH(n=94)

cc 56(50.0%) 20(15.7%) 27(28.7%)
TC 39(34.8%) 63(49.6%) 33(35.1%)
T 17(152%) 44(34.7%) 34(36.2%)

F 2 rs312691 EERE K CC EFEEIHE X MK
Tab.2 Allele frequency and CC genotype odds ratio of rs312691

HER A TPP4 GDZ NCZH
ORI ¢ iR 0.674 0.406 0.463
SEQFFER T SR 0.326 0.594 0.537

TPP LIAHXS & 211 LU 1 - 5.350 2.481

95% & A5 X 1] - 2.924~9.790  1.389~4.434

T -, A

22 1623011 #9m 5H oL

1623011 2 & FEHFIEEAE 2012 4EH GWAS SMHTiEAE
W, B ARV A L T 45 X, {H 0] BE 1 78 I8 45 HAH 48 2L (R
KCNJ2 %07 s T KCNJ2 F:P R 75 kb Ab, JE UG 250 4k
G, e/ N BT MAF A=0.300 1, 1% 4 SAFETE 3%
FEAIEN AA,AG, GG, H i 5 WL 2,

CAGATTTG CAGGTTTG

M AN

2 rs623011 jlFF B E A
Fig.2 Genotype of rs623011

AGGTTTG
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3 AL ) Sy A AN 3. TPP BRI ECh AA SEA
A MHZIEHE B E GD AR AR 15.0%, 3 HZ %
FER RV BIRGE 2525 5 (x*=40.452, P<0.001 ) , #E—254)
W& BT 3L A 75 TPP LAY EEH AR N 0.674, TiTE
GD ZH I NC 4910 H 0.386 F1 0.431, %4 Giit# 5 X (=
181.109,P<0.001), ¥i3& 4 i 5, AHXTF AG FERTUHGG K
(R0 AA KL LRIR %) FRTT 58 1 R LE 5 SB P 8 2 TPP A JRURR: 43
Sk 5.292 £%5F0 3.236 £

# 3 rs623011 FEMFEAE 3 AHFHIN T
Tab.3 Genotype distribution of rs623011 in 3 groups

FEHAEL TPPY (n=112) GDA(n=127) NCZH (n=94)
AA 54(48.2%) 19(15.0%) 21(22.3%)
AG 43(38.4%) 60(47.2%) 39(41.5%)
GG 15(13.4%) 48(37.8%) 34(36.2%)

F 4 rs623011 EEIIE UK AA EFEE KKK
Tab.4 Allele frequency and CC genotype odds ratio of rs623011

FERY TPPZH GD# NCZH
BORFLE A 4% 0.674 0.386 0.431
SRR G iR 0.326 0.614 0.569
TPP LA 45 ALY FU B E - 5.292 3.236
95% HAv X ] - 2.868~9.764  1.757~5.960
-, A A
3 3t i

rs312691 fii T KCNJ2 3£ H R i 150 kb &b, f7
FAEGRSIX , 107 AR 2 SR, C T, Ho
T R HIFIRHER 2 4EHT, AR A S GWAS
W77, X EG 70 44 TPP & 9F GD &3 1 800 44 1E
B AU N SNP B8 | e Jm & 1312691 HAT P
{5/ N R/ NERLEE IR SR AT XAE S TS Y
54 2 R EN TPP F1 400 44 1E# A A AT T 5E,
FIAR 25 AT SR S HAE R TPP A AT BERO AL, ¢
T rs623011, 55U KCNJ2 FER ) SNP, i 22 [
o Aol AL J7 =0 (GWAS) 3R 1% AN[E] )2,
7% [ 7 T E AR A 3 DR ZERE S RS s, X BECR LAY
& GD B3 (HLE 78w SR S R R AN S ik
WS ARy Bifi ) 2% M IX S rs623011 76/
A (28 44 TPP FE 1 48 44 GD 34 ) P T 5 IE
B A I 1623011 5 TPP (15L& H i T4
WEABEA KN, B AR B 4%, T2,
BT E OB H AL 2 YR TREA 7E 90 44
TPP 875,61 £ SPP f835 LU SOE & N ik fr 75w
UE, K BZAL S AA JER A5 A AR TPP (1)
K T 2.426 %, 32 1623011 1E4 TPP EUR
FEA

BRI 2 AR DT T KEEAR AR SRAIE , (2
BEAMFFTEBAEAE W5 BRI . Fus AR
R AT TR BN WIS R R T
1312691 X — M3 i, 177 2 38 25k 73BT A% S ] B 4 ol
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B & LA M i B 7 1 B4 1% — HE R A 45 2 Y
1312691 3K A7 o5, H a5t iy 2 | At 7] SR BB A X 1
SRR HE X — R BV 20 A i 1 A] e A,
AREVEUTRELE TPP (US|, W AT RE 2 TRk
W RN [ F F T 1s312691 3% — 137 15 85 KCNJ2 %&
PR B i X528 , 6 1 IR 150 kb Ak [T 2
73 —3E K KCNJ16 B9 T iiF 195 kb 4k, HXF KCNJ23E
A RFEAE F AT BEEAS & rs623011 5 2% [ A AIWF5E
BAREXT RN T GD B B TPP 441
AP S E S, LR R AT /N HS i 2%
IR PR A S BTt 1 & B 15623011 5 KCNJ2
FEP mRNA FER M EIEC R, BARB ISR A
TE S SLr e kAR T 3K — Bk B (0 SIS R E 1
TPP 295 R 15 oAl AN Gt — | 76 5250 5 2 v SOFE % iR
R T IEF AR, I H P, 0705 AA JE R R
BCEICR PEARCER FEE (sporadic periodic paralysis, SPP)
) PR B 8, 2 I 5 ARG 4.488 %, L, A FHT
5 ETLARBEIG UK 2 A — RS kv R
TR AR s AL 2= A B A 8l s —oR N2 T
W, 7E 2 I T HTNSE S B A B AE X 2 AN
JSIETRBERCA TPP 1 n] BEEURALAS

e SRR 3 A BRI b, BR A A
T GD A, WALE T IEHE AR, BARASKIESE R )l
DX IR T H 2 Wast A% 15 SRR, P,
ARSI TR AN AR TPP B3, RUIR R B 0% Ry
Graves ¥ , 7 HAE A Z WL 5041 T B2 HITPOAD
TgAb LA K S B A A B, 50— % AT e Al
Je 3953 R 149 A A4 = R R IR 8 3 5 95 O TR AN
R 2E 2T TR, 112 ) TPP R H
RIEIZ IS 5E TP bR A i R Y, e T f bR AR f it
IINTE S R G o =2 0T DAL R) 4B S A
AR R AR 5 TPP & eI B % LA
AR R TPP W] BEEUR A S AT REME ST K, Zead ™4
BT VE RN 2 5, 2 PR rs312691 F1 rs623011 4% H 2L
S AV L RUUR A ], SEPRI Y CC R AA JIT (i EE
WAL, 4% AR GD 21 IE B ZH i XU HE A
G LI TR

4 4

AR IR 1 K RE AR, 1 A P KBl b X
i ABED 1s312691 Fl rs623011 Y43 A5 1% i, , I
JUAS A IR AL TS e o RO — B0 SE R A5 15 1
X2 M7 R RO S TPP G, HARIX 2 A
BT AR GG X, (A KCNJ2 J5 K Y i) SNP
I AT B 5 R E AT 2R N HERR B 37 5535
%5 KCNJ2 FERF R AR, o HAE HOAR IR EEAE /Y
IRETF . P, rs312691 il 1s623011 4% TPP 1]
BEROG LS, H B KCNJ2 R B4 TPP 1Y
HORHEA
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