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Abstract : Thyroid cancer is the most common endocrine system malignant tumor, and the frequency of
the highest pathological types is thyroid papillary carcinoma. The occurrence of thyroid papillary carcinoma is
attributed to the interaction of multiple genes and many environmental factors. The identified genes associat-
ed with thyroid papillary carcinoma have a mutated BRAF gene ,BCL-2 gene, ATM gene,etc. The different in-
dividuals in a similar environment of their reactivity is different,which is due to the tumor genetic susceptibil-
ity. With the development of genetic testing technology ,genome-wide association studies have become an im-
portant research means of tumor genetic susceptibility. In recent years,researchers at home and abroad have
carried out the genome-wide association study of thyroid papillary carcinoma and achieved some results. The
review describes from the perspective of genetics two sides:the confirmation experiment in each SNP loci in
different populations and the research progress of thyroid papillary carcinoma of the related gene single nu-
cleotide polymorphisms.
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CL 4 L P DR R 2 | 3 Il 27 245 46 DR 2R %) HE IR s
R IR A —E BIPEHEAE T (HDF AN R 2 5 T X 45,
g PR 2R 0 N REAR 25 T BOTUIR i 1) & A= XA 14
22 5 ge IR 5 4% B IR B e /Y, H FiOGT HY
AR Wi 5 e 35 4% oy SR R 5% R 2R B T4 A
A 2H ¢ B W 58 ( genome-wide association studies,
GWAS) , B SMIF 5% # % H e SR wg i 2h #2817 PTC
FRIBA% B B ki, 3T AR Ok 1R N A RO B TN B AE
GWAS [WEERliZ ERIT 15 PTC KK JRAH 3
B A% 1 IR 22 8 % (single nucleotide polymor-
phisms , SNP) 137 55, 2 [6] (1) — R B A 5% TAE , 1 HAs
TR

1 PTC EHEMHEMR

TR EHE A R B £ 22 PTC, S 47,5
SEAAFIIE . ENAMIFFE A GO T PTC 1514
SFRESE H AT RO T R 8 By R 45
Ko AT HUIR IR B 38 1% SR AL ARG, S
TR FR 1 % B AT R R T ORI G ER  AT
TR T R R RIBETETT I TR R A
R DN E 2 T S AL AR A PN IR T
JEVAHE R 22 35 O A AR ORI N PR FE S
B85 0 5 2 S Z B R A G, HRTE T
GWAS HYEARB SR L UEATHY , B Yook A B
A WF5T 4 FE ALY 1 SNP, 2 I 254799 9] - %)
3BT, Pk A B LSNP, RS, PRI EE — 25
R E SNP FEAT RN, AR5 1456 f— 2 1)
LR IAT R Hr . SNP A, 38 F 50 I & A
R CEIEME A AL R A C R, BEE
ORI 22 1) SNP AL s B T, X5 98 0 L2
PR T A IR T ELE ARk 1 BE T VR 28
S SNP B 753 , BN ;R IR 22 SRR A A B R
( multiple single-base snapshot technology, Snap-
shot) | =1 73 PER A Hh 2 52 R (high resolution dis-
solution curve technology, HRM) | PR£% #) % 2 A 1k
Hi R (single-strand conformation polymorphism tech-
nology , SSCP) 25 | LI¥EFT PTC A 5 &L [H SNP
ZI R FR

2 PTC HJ SNP i &

2.1 rs944289
Rogounovitch Z& Xt H AR A\ #Ef 507 44 #0 %
PTC 3 F12766 44 1EH % BRIEAT T rs944289 LA

Gy R AT T -%F BEBFSY 45 SR 4R i SNP i
B5UEWRIE ( follicular adenoma, FA ) XU AH ¢
B, ZJa, 16 HAS ABE XA 5 PR AT A
PEHL T 959 5] i 4 IR AR 98 (follicular thyroid
carcinoma, FTC) 535 #i PTC %% A\l 2766 i IF &
XiF HEXT 1944289 HEAF 405, Jones %1 7E L [H A
HErpXT 781 44 PTC HE M 6122 A X R T T
1944289 ()41 G5 RIS AR iz i 5
PTC A SEBK . Pennamartinez 25 76 7 6 A
TR 243 i) 31k 78 HOIR 9 AR R 270 {51 £ B
NHEFTT 1944289 437 | 2% 5L 3 B A 18 ] B v
15944289 TE 43 A0 AL FHR IR 98 1) & A= v 31 0 1Y
VER, sy R4 AR b [E AR AR b X v B B 845 41
PTC 82 503 14 FH AR B B A 98 (thyroid benign
node, TBN) £ 1 1005 i) {g 5 XJ Bt if SNAP sho
PEATHRE A0 0 S5 R % B PTC 5 1944289 2 [A] 4
— BN, A SR A v o B U AR
YEHL PTC &5 88 1,92 {5l fidt B AAE b xf M4, 78
ZIEGE R Taq Man 85T 5 % 98 A8 0 5 104 7
K3 HT , 25 9 % FIL rs944289 JE R #EAF T 37 25 1Y
N R A 378 b e e W A 238 e 1 T 4570 C o it
INHE . 1944289 CT FEH Z &5 PTC A XU
F R, AW, PTCSC3 3 AT fE s PTC
S S IEFE R T
2.2 1965513

Rogounovitch % HE— 3 BF 98 & B H A A Bt
1s965513SNP 13 5.5 PTC XA M EE, 205, 78
H A B ok FECR R 98 AH OC SNP 1965513 (9¢22.
33,FoxEl ) #1735 K 7 Y, 45 S R W 1965513 5
PTC 7 #580 I A &P, Jones 4570 L 5% &
1965513 5 PTC XA B3 ) 2B, Pennamar-
tinez 255 AT T 1965513 W 5% K PR 15 [ AR rh
FOXE-1 15965513 5 73 {0 B FHR B9 A 8o i AH G
PR JUHIE A G507 55 1K 5 1k 78RR Bt 1 & 4B
AU A SEE ) s RN B S 4 R R e
HEE R HBIX 1965513 5 PTC 22 84 A5k
2.3 15966423

VR S e AR R X RE TP R 1966423
1 152439302 HEATHAINSL LS, 5T R B 1966423 (P
=1.688E-3) Fll rs2439302 5 PTC Z[AJA — & AU K
%,
2.4 1510136427

Figlioli 27" ¥ YCHEEPEE ABEH LN GWAS 1
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PEHIRIY 45 > SNP A7 0F50, ik X GWAS il
B EE S 5T (2260 55 151 20 58 35 F1 2218 5% i
2H) IREA 3T AT AN 1510136427 ( BATF [t ) il
157267944 ( DHX35 [ffilr ) 5 4316 78 B AR i 98 22 1)
() IR B AT T A
2.5 152910164

Wei 25 e o [ U 1237 451 AR J i i
F UL K 760 e R RO PUEE N, A FH Sequenome
FERER I R GEWFIT 12910164 £ 551, 3 H U4 Fi
XFEG I PR s B BT ORE RN g5t A% B B, 45 R R .
152910164 SNP 5 PTC i A4 JCOCHK | 152910164 5
PTC |, FFBR R B i 98 S0 XU Ve A 4 G 1, (BT
FEDR B L e Re 1) PTC e Ak 72 vp mT B 2545 W E
PEAER

3 PTC tHHXE[FHR SNP

3.1 BRAF #H

BRAF JEPR2 NS dpe 2 R S R 22—, K
298% 1 NI &2 BRAF 5875 I 2021 FE 97
JEHbIX H17845] PTC H BRAFV60OE FE K] s 5875 ik
TR, 5875 %4979, 8% (142/178) , 5 450 il
73550 PTC 3 (247 4 LohEFN108 4 4% ) LA
Kot BE 20360 1) 1 I FE bR A< £ 4T DNA il 48 | Se-
quenom JHEIEAGI , % BRAF LK | SNP v 5 ik
TTHEDI RN , 25 5 & 30 . BT B4 1~ BRAF 5 [
SNP 137 155 PTC i % 95 SR TCAH D ks A
T HF5E BRAF J:[K SNP 5 PTC Bl 22 1] i) 5%
ZIEHC T 368 1] PTC 5 A L K2 564 151 {dt e A\
Taq Man-MGB % % G20 E 7 PCR AR T2
APk 2 B 48 11 BRAF 3 [ OAY 4 4 SNP
(1s1042179A/G |, 1s11762469A/T . rs17161747G/C. .
1s3748093T/A) 5 PTC KA K& BTG KCEE  (H 2 FEAH
FREA B BE o, 117161747 AR T GG LR
CG FEHAIF CG + CC FEH A JE PTC A& 15 B A
3.2 ATM £ R

ATM 3 R 2 — ol i 9 0 6 35 A1, 5 40 i & 31
¥R+ DNA $i45 )5 182 A 5. Chang 55 Xf 437
] PTC FE35 F1 184 f3i] 1 & XoJ HE3H o P48 A6 U B AR
XF ATM JE [ f9 5 4> SNP ( Rs189037 . rs664677 .
15373759 15664143 154585 ) HEATHE H 43 H . & B
J& 3 LSRR B SR OGBS, o
Hr ATM (13X 3 4~ SNP 3 5 BA5 1A (C-A-G) , (T-G-

T) F1 ( C-G-T) B, 75 8 #& 4F #¢ 4 l 2 J& ( C-G-T)
+/-AH L (C-G-T) /- HHARH) PTC 1 AU .
3.3 TP53INP2 A H

TP53INP2 HE PR I 55 F B4R H ) & 2+,
VKB F DOR, DOR 237 T 3% 5 41 Jifd {4 4%
R BT, ZEWLEA ORI R ZH 2L 3 TR R B 3
BT S A8 R AR RS R B o A Y
ARBRAHICHED TPS3INP2 £ #1JE il i A F ik 1 L,
PN F B EX PTC A2 W E XL, Xk
SEUIE SO e A R B AT A R TR S B R X
TP53INP2 /Y 2 4~ SNP (1s6060001 ,rs910870 ) 47
3B K45 AR 15910870 7 4 A fE S PTC A
KIE,
3.4 Fas AR

Fas FH 2 28 5 ANKAH L0 J& T IR
SR T 32 O KR, 5 40 M {5 5 1% 33 % VA 6
Eun 255 360 94 ] PTC 35 1 364 1] 1F 3 % BR
KB 0 B ik % Fas #1 Fasl TH RS 5 4
SNP o7 ;S AT HE R 73 Y, S5 547K < Fas 119 3 /> SNP
715 (11571013 . rs1800682 . rs1468063 ) 5 PTC £
KA BRI IR 7E PTC B3 FIE #8745
PEFER R D AR TR B 22 . 54, Fas
151468063 ] AE 5 AR BRI 1) 22 A AR OC .
3.5 IncRNA HOTAIR A H

Hui 2% 25 7484 Inc RNA HOTAIR (long
non-coding RNA HOX transcript antisense RNA) &
HIBEM:RY SNP 5 PTC 22 [a] (A e | 5256 5%
o 90T R 5 v 0 SIE 8 A HHE 43R 3 4 Ll 2R 4H (600
] PTC 35 F11 600 i) 1 % ) (VL7540 (1000 i)
PTC 34 1 1000 ] 1E F X B8 ) | 75 #R 4l (800 il
PTC 1 800 {4l 1E # Xf #]) | SR J5 XX 3 4 i A~
SNP {37 15 (1s920778 . 1s1899663  1s4759314 ) 47 3k
R4 A EG IE R 4140, HOTAIR 7£ PTC HZU
Fk B ., HOTAIR 1920778 HE[H 48 3 & 5
PTC i85 5y A S 1) SNP 67 5, & BRAE I 25 IT.
Jh AR 3 HUBF ST AHE R HOTAIR rs920778 TT &
A5 CC FE PR HAE L 0 5102 1. 88 1,25 1.
61, /R DIREPERY SNP 7 45 Al fE 252 Inc RNA
IOPEESSUN N
3.6 IL-17 A1

FAFR-17 HER B el A, i L 1L-17
52 REEG )5, AT MAP %42 Fl NF-KB i&
RREHAY FIEE, Lee %17 K BB E K 11
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PAF IL-17 AL IL-17A IL-17RA IL-17RB )
8 A~ SNP v i A7 507, S5 3K . IL-17RA SNP
rs4819554 F1 IL-17RB SNP rs1025689 5 PTC Y%
A IO ENE T H TL-17RA SNP 152275913 5 PTC
() 22 M TCORHK
3.7 XRCCl % H

AZE XRCC1 EHJE—Fh 5 DNA 5 A K
B, BRIk S 5O MR L R G,
Halkova 21" £ 209 ] PTC 3 1 374 i) fi
AXF XRCC1 FEH 1 4 4~ SNP £ £ (Arg399Gln
Arg280His , Argl94Trp  T-77C) [ 25 {37 3 K A1 5 [A]
RUG AR HEAT R, 25 45 7R : XRCC1 T-77CSNP Xf
B NHEH B PTC A — g &0 17 1% , XRCC1
RN PTC M & A A MRk, T35 %t
XRCC1 FEPRA S A TR AT 58 AN [] 56 PR 780 15 731k
RIFIR 988 Z 18] () ¢ &, BF 9% & B XRCC1 HE A
136 13 15 2 A5 40 AL B FUIR B 0 e A %
3.8 FOXEI.SERPINAS FTO % F

Sigurdson 2520 X5 3k 14 72 [ 1 AR 0 1) 422 )
PTC B35 130 il FTC B35 A1 752 i) 1F % JE Xk
1129 M BN T E 2 g, &ML T 5
PTC #H5¢ 3£ K ( FOXE1/HEMGN SERPINAS .\ FTO |
TICAMI1 (HSPA6 .FTC) i SNP 43 /5, 22 3 H 5875 ]
BB ASE 1 7 X0 o AR s vy XU 2%
3.9 TERT-CLPTMIL % B

Ge ZEPVXF PTC H8 2 2300 141 A1 1E 3 XF HR 4
2300 {4 %} TERT-CLPTM1L %[ 15 4> htSNPs ( hap-
lotype-tagging single nucleotide polymorphisms ) 43
Mr, W TERT 12736100 #1575 53 5 PTC i XU
BEMR, TR BAEIE TERT rs2736100 SNP A
K PTC 5 PR 2= G v 8 ) it AR RS a5
3.10 MET AR

Ning %52k T K6 0 DR A B8 995 A B MET
SNPs 4 Il 22 5 Fl % 7% Fi I 1 O, S5 S 38 B T
858 il PTC 34 556 i 45 15 P H R o s 3
896 4|1 & Xt HE AL #E 47 W 7%, 1 HLR FH 3 % 4
R Fe BV 53 2 43 045 10 L 78 ot HR AR FL S MR
FERE T rs1621 FEH 43 ALY PTC 4 B 8 A9 AH ¢
PR, H 151621 AG BEPR 43 B0 R B izs 2 T 1R W
XPRRZE . SR, rs1621 KL 370 By S 2 #r 2 1
AN BRI B RS N 85 g A | T
Je A FE G
3.11 CAPZB #,H

Feng 251 7E 870 1] PTC .3 1 513 4] TBN
HBHEN CAPZB LK 2 4> SNP 7 15 (rs10917468
F1 1512045440 ) 7347 LATHIABRAL 17 R 2 80 A5UAN )
AR 23 BUST PTC A1 TBN B3 X, ZERFSE rh G )
£ 112045440 55 FUIR AR bE S5 1% TSH KA
A S (R A S
3.12 Bcl2 £ FA

B itk CL A A -2 FE DA, T PR Bel-2 J& — i 5t
BN BAMEIETE M b S R 78
] PTC B VE M9 i 2 Fn 92 {3l f e =5 B 34 1
TEHR BRAL 43 4 SR R WK ] 2 Bel-2 FE1H-938
C/A A7 1535 PR AR R B KK T 5 BB 2, Bel -2 A
(s 2 s B Sk 4 R R A Bk

4 INEFMRE

IES& T SNP A ks S NS4 5L R 4 ) ix
SRR BHIT TAE# R BLBNE 2 AR 5, NV DA &
WRIZ RS B i 1 A ), R 0 o 3645 R
TR MR B SRR PR 22 A M sl A S AT 5, A R AT
PGS E F 5 Hor, SNP 5 i 18t 4% 5 %k 1
HHH 2 802 2 F AR A0 9 (R A, 24 B 28 R (1Y)
SNP 45437 Fit PRI ol L PR R 9 43 3 22 5 55 PTC 2Z [R] (1)
FHICME , 5] LUK X A4S SNP AE R PTC (94> F it
fE2EpRig ., FIBE PTC 1Y 5 B G P A B, 37 A A
(TR kR B — B Y B 1Y, I it — 2
Oy FRE G YT A2 TT A SR ALAI 5T S Atk SNP 35t
FERRIC B A it A M BRI B8 T A (H
& SNP AUBIFZE A 52 H BT — 26 ) JU ) B )G LA & PR
X2 SNP 1 1 2 28 P, i B 2R £
G BTN 51 2 5 3 e 2L W] 58 B AR

S Xk
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