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Abstract

Graves ophthalmopathy is one of the most common extra thyroid manifestations in Graves’ disease.
Symptoms include eyeball protrusion, eyelid edema, eyelid retreat and erythema of periorbital tis-
sue. If left untreated, the disease can progress which may affect the patient’s vision and even lead to
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blindness. The pathogenesis of Graves ophthalmopathy is still unknown. For Graves ophthalmopathy,
many factors work together, but genes are one of the main influencing factors. At present, it is be-
lieved that Graves eye disease is regulated by multiple genes. Different genes may cause the same
disease (gene polymorphism), while the same gene may also cause different manifestations of the
disease (gene pleiotropy). Some people carry the mutated gene without developing the correspond-
ing disorder (incomplete phenotype), while others do not have Graves eye disease, but with a dif-
ferent genetic mutation (polygenic inheritance). Graves eye disease is caused by the interaction of
different genes with genes and genes with the environment. The research methods on genes related
to Graves eye disease include gene profile scanning, candidate gene technique and linkage analysis.
Graves eye disease associated genes have been found several. The following is an overview of the
genes associated with Graves eye disease.
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1. PJEEIFFE A F(Tumor Necrosis Factor Superfamily, TNFSF)

TNFSF15 J K2 e B0 188 SR L R i — 51, B gmAs i B E#RN TL1A. TLIA REf8#FE T 44
F RS, 25 G e DU S REVE SR (17~ AE MUK g . TNFSF1S SR AETE 2 Fh AN [F AR 5, Br
EARFEAMAR TNFSF15 KA. sFEBUKR AN Graves BRI K135 4L 5 Bt 5 TNFSF15 2[R 1) rs3810936
A1 1s4979462 A7 s I AEAL 4G 9% . Graves BRI IRIE 21 AT BES rs3810936 AHIG, 1M rs4979462 H] fE e L
P Graves MR 38 50 EIE RN 5[ 1] BRRSEE 75 Graves HUEAHGIIEFIE AR 2, B0 TNF-o 2
Rl HIC T X e B R A 5T O 208 FHAE IR A SRS 7. H ATIRR SRR 7 R 51 A 78 34 502 TNFSF1S
A

2. %4 3 D FF(Vitamin D Receptor, VDR)

YR D ZIEAEZLEN, 2T 1,25(0H), D RIFEEVBS N AR, J& T KGR .
YeE R D MV 2 A= ThReHl 2@ VDR /i F 8 5 #E IR R 4 S5 RS 1,25(0H), D &R E 50 11E
EZMAE VDR 56 TE IS ERE —ZEEEY), EEAYER TR FRFE DNA T, XF 45t 5L 1)
FIRFEAVER . IR SR 7R KB, VDR/Apa I A7 5 2 251 5 v [ 7 g M X 30U A BE Graves
1 Graves HR 73 183 4% 5 8 2 3 A0 ¢, W REE L 52 VDR FE K] mRNA Kk 40 il (A1 5r wh i3k 11 5 5 Graves
i Al Graves AR (19 & 42 2] [ AMIFFE R B 152228570 [ C A HE K AT REA Bh T 2% Al N 23 Graves
IRI I R3], AR D RIS R RIS Graves BRIGAHICIIFEIA, A2 H ATHE T IS
Z
3. BREHYEKETF-1 & dnsulin Like Growth Factor I Receptor, IGF-IR)

JBR B B A KA 71 2108 T AR IR R, S 5PUARBERG RN B A K T
1 A] DASE 5 FROIR R G H 93 IR HE R £ 4R 400 Hh D 8 TSH 24K ZRIE, TIAE Graves BRI [4]. 1R ZHF
T A 5 B AR R -1 2RI LTS Graves BRI H 1F)7™ B FE AR TEAHOGVE[S ] B TR 2P
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AR -1 225 T Graves MV 1 A p ML B FE R ERIR N, @) IGF-IR 3% 14 T LYk 55 M
E—ZEEEIE ST, RIESIE Graves B HE ] IGF-IR FEYT 30E T HEAt[6]. IRIRSLEGH, 47
il IGF-IR (1254 (8 % 550 BHIT IGF-IR 3@ 26, NIRYT Graves BRI B I —AN 4 A %A R8T ELEE (7]
VYT 1 YGF-1 SZ AR 7] O3 4 R4 i S e R Y, MNIMVEYT Graves BR8] JREZRFEAERKR 11 265
Graves MR IIASCHEE AN H B 7GR B, EXTAANIRERYE Graves IRBGIIKER, HATH A
Ft, IXAR AT RE2 W FT Graves BRI ZE R — AN H 7 140 .

4. E4ABESFE (Interleukin, IL)

FI A 2R (L) 2 B 2 Aham i = A T VE T 2 Fhau e A0 B R 7, Dhae & e ) N iRk AT T . X
R AW EA S BRSNS S . BAA KAL) — AR S AR E T, HET 2l 1 38
Ao EANERPEAMIIGTE . B AR R % — RS R R EEEA, A eEiie s 51
PR 2 A A B B S . EATAT, 2R A RAL) K MIE K Graves BRI WA, 4 IL-
1. IL-2. IL-4. IL-6. IL-8. IL-15. IL-16. IL-17. IL-18. L-21. L-23. IL-35 MLi&/K-FHIEEE 5 Graves
AR I AR AR DG o JCH TL-35 Gl I i 5 1t B 4 MR 15 G fe SPA,  AATT H84 0 FFBR JAE 5% P IR s 2B M e
[9]o fHAE, TL-38 A HIAMY AT LA PBMC 1 IL-23R Al IL-17A (EIE[10]. TL-38 78 HUR AR S 1k iR
95 W R FETL R NPT 4EALAE F[ 1] TL-38 AT fE /2 Graves BRI T AEVRIT J7i8. FA4IMIAN A LRI 7T
FEALELE IL2RA/rs2104286 A7 5[ Graves i 55 5 5 K AE Graves HR[12]. 20813, IL2RA/rs2104286
Al AEIE I L IL2RA Y mRNA ik A4 7(IL-10 F1 IL-17)70#3 5 Graves %Al Graves BRI A&
Ao HETORT B4R R IR AU AR R T IS B 7L, AR D ST TR BRI AR 72 . K804 A 4l A
AR SRR MRAR OC I IR 75 2 B2 2 IEAHOC . H A AT 25 FEAE I 5 0 B4 Al IR A S e AT 2R R 5
Graves IR R AR .

5. {(RBR IR B 3= =8 (Thyrotropin Receptor, TSH Receptor, TSHR)

P& R IR 2 A (TSHR) & — M 32 R FUIRBRI RS 5, RIS i AR B AR IR (T4) A = LR
HRBCR (T3 IS RS2 AR . AR R BRI 2R 7E Graves HVR i EEEH, @t iE 4L I B2 R AR 32
8 S HR T LATIIN Graves AR 19 K [13]. {2 FRAR IR 32 44(TSHR) B & Hi447K -5 Graves BRI 1l
PRIGENE AR [14]. (B KT TSHR HEF I 7R ] TSHR EK A &1 1 X35 rs179247 5 (L ZR D5
X P NEE Graves HRIGAAELERER[15].  H BTG T2 FUIR MR IEER S A 5% 43 A 72 A I FR I R
ZARBIF RS 75 Graves HRIF IR A2 R FEAFEAH G, (H B ATIE AR R BLE FUR BRIER 524 58 27 1 AH
KIEF Y Graves HEURII KR, X FEE AR 2 12838 0 70 7 .

Graves HRJp A2 — i HUR BRI AT 5 10 B B Sefe Ve, AL A A B, At — b [ 16]. 3
B Graves HRJ 3 AR BE Py 45 41 2L ZURN i i 2L 2388 o 2 S 80K 2 BORBE I RER R K[ 17]. B AT, %
P 52 RS Graves HRE OB AWML, R ZAGVIGIT I EZEM AT M[18]. HAT S RKIMME
Graves HRIFAHICHIFER, DA BE2AAH e I3E R A 2. 1 TNFSF15 25K, TNF-a #[H . 1L-38 #EH 4%, H
B SR R Y RO LR 5 e A OG . Wik B AR AE K -1 24k (RHRIRBER 2. Hard ki
2, R 25T Graves BRI 502 2% RIW WL B 7L o A SR s FE BT A S 7RI 7E FEAIK Graves HR
o4 175 59 P55 R 77 R R 7 T 2 2 4 EL s I [19] o 472 FROBR R 3% S A4 R B 3R PR AR K IR -1 R BAT TR SRR )
H S HEHUR AL s [20]0 i 2B F0 7R B0 IT g% - A DGR R, DA SRS HEST i o %o B0 43 (A O
FERHATIRABE AL, vTLAG| S EEAXS Graves PGB @472 Wi 097 MBS VAL, TR IE ] DUR I — 58
(IR . R ZAH IR A R, (HRENSHIERNERRIEAKH T, "TEH—DHF. HAl
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&I TNF. IL. TSHR. IGF-IR. VDR E{# 5 Graves IR A %, X1 Graves AR5 A & A F1 KR b %5 5
YER o X L8 R Z B VF ] UAE N I Graves T B f2 T 2 B L Graves HRI7 [ H ZPEAIbR#E, I HAE Graves
AR R YR YT s OSBRI A € o L T G DG BH A ) PP (A DU SR ) BT S8 AT Graves T N A2 1523 L Graves
HEH , SR 905 Graves HRJPGAH G (1 R SVF AR 65 5 Bh I T o S804k B IORIIR 0 46 R 35 22 % Grraves HRJR 11
RARFAA A o W FUIXEe 7 T w] DL A TE L T AR Graves BRI B AOWMLE], SHFRBG . 12 W fNG T X Rhom
A EEMIERE X
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