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Genetic characteristics of amiodarone—induced thyroid dysfunction sensitivity
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Abstract Objective: To verify the relationship between the candidate single nucleotide polymorphism (SNP) and thyroid dysfunction
susceptibility in people with high iodine exposure induced by amiodarone(AMD), and search SNP loci which relating to sensitivity of thyroid
function to iodine exposure. Methods: 114 patients who used AMD was collected by case—control study, comparing 58 patients with
thyroid dysfunction as the case group and 56 patients with normal thyroid function as the control group. Five mL Venous blood were
collected, and genetic typing of 15 candidated SNP loci form SLC5AS, PTPN22, TG, TTF1, PDESB, DIO1, PAXS, VAV3, CCBE1 and
DFNB31 genes were conducted with MassARRAY technology. The information of different SNP loci were screened and analyzed to explore
the potential genes related to diseases. Results: The allele C of SLC5A5-1s11672428 (P=0.043), the allele A of PDE8B-1s4704397 (P=
0.027) and the allele C of PDE8B-1s6885099 (P=0.031) might reduce the risk of thyroid dysfunction. The genotype AA of CCBE1-
rs1791303 (P=0.010), the genotype TT of CCBE1-1s4940904(P=0.013) and the genotype TT of VAV3-rs4915077(P=0.048) might increase
the susceptibility to thyroid dysfunction. Conclusion: The allele T of SLC5A5-rs11672428, the allele G of PDE8B-rs4704397 and the
allele T of PDE8B —1s6885099, the AA genotype of CCBE1-1s1791303, the TT genotype of CCBE1-1s4940904 and the TT genotype of
VAV3-rs4915077 may increase the susceptibility to high iodine exposure.
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Tab 1 General characteristics of the subject

AT SNP (LA IR B Bt sl w0 L BRI
Yy, BEREA R A B, 384 £1 PCR [, 384 f1 PCR kgl 58 62.64+8.67 38/20 134(86~211)
4L N, 384 FLAARILAEMI R N  BEARZIAL, ALK i se 62.59:1089 40716 100(46~190)
), WS . Gt 114 0.026 0.461 -1.724

1.3 SNP AL &gt 4 @S HEITAEMAER L 0970 0497 0.085

®2 ROIESIRARZ AT FARBRA R K TE LR (x2s)

Tab 2 Comparison of thyroid hormone levels between case group and control group before taking medication(xzs )

241 n T3/nmol/L. n T4/nmol/L. n FT3/pmol/L n FT4/pmol/L n TSH/pIU/mL
P2 43 1.54+0.20 42 97.91+£14.69 25 4.05+0.57 25 18.01+2.85 58 2.07+1.1
o HRZH 36 1.56+0.24 36 100.42+17.31 23 4.09+0.98 23 17.21£2.03 56 1.98+0.97
geitE 79 -0.402 78 -0.745 48 -0.325 48 1.223 114 -0.616

P 0.689 0.459 0.746 0.117 0.539
®3 ROASIRARZGEHFRBAZKTELR (xs)

Tab 3 Comparison of thyroid hormone levels between case group and control group after taking medication(x=s )

2151 n T3/nmol/L n T4/nmol/L n FT3/pmol/L n FT4/pmol/L n TSH/IU/mL
N 47 1.25+0.40 47 103.79+36.98 26 4.12£1.85 26 18.95+7.08 58 5.19+8.01
payiit::l 46 1.47+0.26 46 104.23+23.26 27 4.05+0.82 27 17.57+2.43 56 2.03+0.96
it 93 -3.052 93 -0.064 53 0.156 53 0.975 114 3.005

P 0.003 0.949 0.877 0.337 0.004

2.2 Hardy-Weinberg 3 % -F# E 4000 3X 15 M
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A~ SNP {07 5 28 5 Hardy—Weinberg 154 -1 i 6

B, F W EATRERACZENE, HTHEAT F— 25507

2.3 A SNP 1L % 89 955 57 R o7

2.3.1  SNP {55 K PR 78 191 2H A R 2 ] 1) LE
B NI KSR AR 15 A~ SNP e DR s 304 7
SIHT(FR S) , OB (4L X AL 2 o 1 o7 5



124

AEE#HKREZR

526 &

W G5 R FE R LR RR T, SLC5A5-1511672428
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Aih 16196 ,28/84 i A s5 Jy TP HE U SEA FE PR T A

FHBR i 9 600 RURS: B 4 T 5 [OR =0.500( 0.253 ~
0.987); P=0.043]., PDE8B-1s4704397 %5 FE K A
F1 G A9 1511 2H AN Xt B 2H 22 [] B A0 93 A7 oA 95/19

104/8 12407 15 M ZRARZE KL N G B, FIR R o
XU B 2 TH i [OR=0.385 (0.161~0.920);P=0.027].
PDE8B-1s6885099 2510 KK A Fll G 75 161 25 Fi1 %ot
HEZH 2 [A] AR AT M 19/97 . 8/104 124 15 R 5878

% 4 Hardy-Weinberg 2 LEER I
Tab 4 Hardy Weinberg genetic balance test

SR A B, HUBR R B AU
2.547(1.066~6.085); P=0.031].
23.2 KT SNP AR 6 BT R
SNP o7 a5 HAT 2~3 Fofo 35 R Y K955 451 2L XS R 4
ZHBFSE XS G 3 TP RL A o3 A A TR A2 K
55 oY, Fisher B UIRC 5040 Hr , i 4E P (RN 5L K AL 5
HR AR D e % Z B2 R ARAE R . 45 R oK,
CCBE1 FE[F #Y 1s1791303 {7 s5 49 3 LAY AA |
AG GG 755 1) 2H A% BB 2H 10 43 A5 AU ECH 12/15/29
F12/24/30(P=0.010), i HH AA J& [H LR 5 HUR IR

5 H i =5 [OR=

S SNP O CR I NIVAER DS P FER Y ObsHET*  PredHET ~ HWpval MAF
SLC5A5 111672428 19p13.12—p12 17881576 T:C 0.369 0312 0.094 0.451
CCBE1 151791303 18q21.31-q21.33 59787994 G:A 0.351 0.421 0.117 0.302
PTPN22 151970559  1p13.2 113834526 T:C 0.106 0.101 1.000 0.053
TG 152069568 8q24.21-¢24.23 133096209 C:T 0.531 0.467 0.225 0.372
TTF1 152076735 14q34.12—-q34.2 36518515 C:T 0.327 0.331 1.000 0.209
PDESB 12291317 5ql4.1 2196965 C:T 0.531 0.493 0.567 0.442
DIO! 152294512 1p32.2 53904633 A:G 0.451 0.460 0.963 0.358
TG 12741202 8q24.21-¢24.23 133060898 C:T 0.487 0.484 1.000 0.412
TG 153739266 8¢24.21-q24.23 133038433 A:G 0.363 0.340 0.706 0.217
PDESB 14704397 5ql4.1 77222617 G:A 0.221 0.210 1.000 0.119
PAXS 14848323 2q13—ql4.2 113275190 C:T 0.304 0.326 0.599 0.205
VAV3 14915077 1p21.2-p13.2 107823394 T:C 0373 0.336 0.419 0.214
CCBE1 14940904 18¢21.31-q21.33 59787829 C:T 0.354 0.421 0.133 0.301
DFNB31 14979402 9¢32-¢34 114460395 C:T 0.088 0.085 1.000 0.054
PDESB 16885099 5ql14.1 77234524 G:A 0.221 0.210 1.000 0.119

1 *ObsHET iz s AR BN A 24 A3 AR A, Pred HET SAiZ v A5 HIL (1) 2%

SRR

£ 5 SNP WS ERETERBGI AT ER A B A LI

Fr PR, HWpval g i IR AFTRS T 1) P, MAF S s 1) fie /)

Tab 5 Comparison of the alleles of SNP between case group and control group

SEH SNP e I B4 pogiEil OR(95%CI) X P

SLC5AS 1511672428 C/IT 16/96 28/84 0.500(0.253~0.987) 4.073 0.043
CCBEI 11791303 AIG 39/73 28/84 1.603(0.899~2.857) 2.577 0.109
PTPN22 11970559 C/IT 5/109 7/105 0.688(0.212~2.236) 0.390 0.532
TG 12069568 C/T 75/41 68/44 1.184(0.692~2.206) 0.378 0.538
TTF1 152076735 C/IT 81/27 93/19 0.613(0.317~1.184) 2.147 0.143
PDESB 152291317 C/IT 62/52 64/48 0.894(0.529~1.512) 0.174 0.676
DIO1 152294512 AIG 74/42 72/40 0.979(0.570~1.682) 0.006 0.938
TG 152741202 C/IT 69/47 65/47 1.062(0.626~1.799) 0.049 0.824
TG 13739266 AG 91/23 86/26 1.196(0.635~2.254) 0.307 0.579
PDESB 154704397 AG 95/19 104/8 0.385(0.161~0.920) 4.871 0.027
PAX8 154848323 C/T 91/21 87/25 1.245(0.650~2.386) 0.438 0.508
VAV3 154915077 C/IT 26/88 21/85 1.196(0.626~2.286) 0.293 0.588
CCBE1 154940904 C/T 74/40 84/28 0.617(0.347~1.096) 2733 0.098
DFNB31 14979402 A/G 108/6 108/4 0.667(0.183~2.429) 0.382 0.536
PDESB 156885099 AG 19/97 8/104 2.547(1.066~6.085) 4.657 0.031
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DIRESE i A sm L R AR, & n] BRI e iR
HUR BRI eS8 5 Sk i & A . CCBE1-1s4940
904 3 s5 Y 3 R CCLCT T FES5 B ZH Fn %t 1R
2H (43 AR 5Bk 29/16/12 i1 30/24/2 (P=0.013),
VB TT JE PR Y A] 5 2 5 i ik f8 HOIR IR T e 5
Gy MR FE R Y . VAV3 JE R 1Y rs4915077 3 45 A9
3 FRIEP AL CC L CT T 789 161 2 Akt B 1) 53 A7
BB 0/26/31 K1 3/15/35(P=0.048 ), P IH TT It
PRI 750 T R 2 14 o e B IR AR T i S5 B e 1 3
RIEI(K 6)

< 6 SNP EFEEI7EfE 4B N3t BR 8 | A b 8

Tab 6 Comparison of SNP genotypes between case group and

control group

FEA SNP FEPI Gl WIEE P P

SLCSAS 1511672428 CC/CT/TT ~ 0/16/40  1/26/29  5.135 0.077
CCBE1 1s1791303 AA/AG/GG 12/15/29 2/24/30  9.237 0.010
PTPN22 rs1970559 CT/TT 5/52 7/49 0.414 0510
TG 152069568 CC/CT/TT 21/33/4  20/28/8  1.733  0.420
TTF1 12076735 CC/CT/TT 31/19/4  38/17/1  2.586 0.275
PDE8B 152291317 CC/CT/TT 15/32/10 18/28/10 0.531 0.767
DIO1  1s2294512 AA/AG/GG 22/30/6  25/22/9  1.988 0.370
TG rs2741202 CC/CT/TT 18/33/7  21/23/12 3.300 0.192
TG rs3739266 AA/AG/GG 36/19/2  32/22/2 0.446 0.800
PDE8B 154704397 AA/AG/GG 39/17/1  48/8/0 5.162 0.076
PAXS8  1s4848323 CC/CT/TT 37/17/2  35/17/4  0.722  0.697
VAV3 154915077 CC/CT/TT 0/26/31  3/15/35  6.056 0.048
CCBEL 14940904 CC/CT/TT 29/16/12 30/24/2  8.752 0.013
DFNB31 1s4979402 AA/AG 51/6 52/4 0.400 0.527
PDESB 156885099 AA/AG/GG 1/17/40  0/8/48 4.934  0.085
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A

(RZERIKZZIRYX T “ppm.ppb.ppt” EX 45 5 B91FE A& i A

TEBEA13CH, “ppm ppb ppt” X 2R SCHE 5 H WAE E AR R BALAF 5, {H “ppm . ppb . ppt " BEA R EFAT 5, A JE B
PifFT, RO B D B0 9S4 TRIAR S (DESCAFR3A parts per million (parts per billion ,parts per trillion) . 7F5CFriF5E 1,
SR BB T RE 2 L) “ppm  ppb . ppt " TEEA & 5 MR FE I S SO T B A I W F5 X6 “ppm . ppb . ppt " #EA T 55

XN BT T ARG BTt o 1 pg/mL 2 B — R B, AR IR Y % B2 1 g/mL, U 1 pg/mL A2 T
1 ppm; UM BEANTE: 1 g/mL, W T2 T 4005

X R ATS J H AR B RS~ B Fom HAE R AU P i & . OBUREE R TN ok R P A 15
YW R FRBOR 2R (A1 em¥/m? \mL/m®) , #5E9C R S22 1 ppm=1 em¥m’=10°,1 ppb=10~, 1 ppt=10""; i AR & 2 FH A7
T AR RIS R BT BORFRR (A mg/m? g/m?) , 1 F 06 F R : C=22.4 XM, 0 X TSR mg/m® FoR VR LA, C AT5 G
YILL ppm FER AR EEAE , M TS5 3 o1 .

TE L3 S L AR S ppm  ppb . ppt” 5 BT AR N 1 ppm=1 mg/kg=1 000 pg/kg, 1 ppb=1 pg/kg=
107 mg/kg, 1 ppt=1 ng/kg=10" mg/kg.
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