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Abstract Type II deiodinase (D2) is an important selenium-containing protease responsible for the outer ring
deiodination of thyroxine (T,) to form the more biologically active triiodothyronine (T;), thereby
regulating metabolism, growth and development, and energy balance in the body. D2 activity is regulated
by various factors, including thyroid hormone levels, the cAMP pathway, ubiquitination, endoplasmic
reticulum stress, and environmental factors. D2 is closely related to the occurrence and development of
thyroid diseases and plays a crucial role in regulating cell proliferation, thus it is considered a potential
cancer marker. Additionally, the Thr92Ala polymorphism of the type II deiodinase gene (DIO2) has been
confirmed as a factor related to thyroid diseases. Understanding the relationship between this

polymorphism and thyroid diseases can help predict individual disease risk and provide a basis for
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personalized treatment. This review focuses on the regulatory mechanisms of D2 and its essential role in

thyroid diseases, as well as the impact of the DIO2 Thr92Ala polymorphism on disease development, to

provide a guidance for future research and clinical praxis.
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RIRFE (T, DLEHEH AN, XAz
Jii6 B B Ctype T deiodinase, D1) FI 1T %Y i ft il
(type II deiodinase, D2) 75, HHvid 445 —Ff K
T, BPIIIRY B AL (type IIT deiodinase, D3), W]
A TR] ) 3% T, R T, o F R R 9 A 4 3 1 28 2
D2 ¥ 45, Hy T0 28U I A il (type II iodothyronine
deiodinase gene, DIO2) G, EEEA RN
PRACHEE . A K k& Mee &g ARk, M
XFD2 TR i, WS TR R D2 G PR32 B 2
AR IR, 4 A S R E KT . cAMP
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BTy AR R BRI F2 (elF2a) 12
AR H D2 mRNA #PEAY 45 R, 3Rk D2 (19 41
JitL 2 5% T AN [ B P 5T R R S, D2 iEPEAE L h
POREAI . PN J5R I 3 A S . (EX AT
P AR T DIO2 1Y 5% s 45, BRI S oA JB g 7 AN
7% DIO2 mRNA 7K P, 13X Fp D2 3 P Y 2 2k & &
FH D2/ T T, B AR,
1.5 #EFETHD2

Sun ZEUN W 5E MUERE A B 5 D2 Z [ R,
1 140 HUHEYE Wistar K BUBEHL T R 54, 0004 T
AR S, 38 XN BN P i 4 2 AT A R
Y1 A LATEAl DIO2 3635 . DIO2 37 11 A1 ¥ 3R W2 7 iz 16
8 (monocarboxylate transporter 8, MCT8) ik 1#
o AR IR, BEE PR A RN, R
DIO2 (1) R 35 Fl I P 76 45 B ] f B R s 5, K
BN Fofii MCT8 ikt fin, FOMLS 5 m T
fili ff DIO2 . TRH I MCTS fi4 7K . fill i 4 £ 48 fin
D27E T el iy ik, RET, ELZ LN T,,
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2 DIO2 Thr92Ala & 7514

DIO2 Z Ak, el 2 A i Thr92Ala 2 84k,
2 2 PR R 3 e A 37 S I I 5 TR
X il 22 25 P 95 1Y 2 DIO2 Hh il — Fh UL L IR AR
Horp 55 02 v % 0% T i R R (Thr) 28 S N & R
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X R B 3 2R AR O R R DG R A s e A R
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L/ 40 B 2 7, B 8B 2 5 D2 R R IR
AP

DIO2 H [ Thr92Ala 22 25 1 7 F IR I 3 &R ARt
MRYY RN 7 2 R EZE, ORA R RIRE
(L-T,) 4 ] TSH /K F & 5 b & B R IR 9
(differentiated thyroid cancer, DTC) i H ARG I RS
PG YT e W7, SEPR B, 29 70% B 16
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M, JFEE BT A H2 22 L-T, 3697 19 BOIR AR D) Bk 285 1
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T 26T D102 2 25 P 19 WiF 9 3K IRl ik P 42 32 LT, 3R 97
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M8 T HF5E DIO2 L = A~ i 17 R £ & 1k
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rs12885300 (ORFa-Gly3Asp) Al B2 iz 1% 32 2 1 10
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T+L-T, BB VA J7 10 R 5 TSH 7K S 3 1 A £E 53 10
B AL . I IR . 28 ik 5, i B DIO2 15225014
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I, AR R B FL K IR 98 (papillary thyroid
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Weum NBEP RGN E L, B BEAZZEMNK
43 52 450 3 76 FOIR R T BB AS I mp R 26 B S i AR Ay
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FFUR B 2 8 T 1 A9 32 2RI 2 — 2 Graves i
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RIREEIG . KPR EZMBERMEGEESE R, 2
M F LA R E AL . Rl i A G BT
FEH R T DIO2 Ala92Thr 2 25 PE 0 B Z M, MR A&
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g " R BE DL MR R il R 7 T B R AE
X — 2 25 Pk AT BE AE A7 AE R ROIR R 2 R ik
(TRAb) MITEBL T, A BT Graves i 19 A& J& 1
R, MAEDI &P . T TRAb 14 i B R B 9
DIO2 (1 F 3k MG M, 5 SCH R AR 9 DIO2 36 4 11 $2
1o T A2 5B Graves Ji £ 3 HUIR R T, Az 130 AH X6 38 i
R BRI Z — . X — & BN B4 T f# Graves Ji
M) & LA T R R, W KRR MIRIT R
Tl A ST (=D G

B A< HCAR AR R DL FF AR R e S5 1 B B B4R Sk e
fE, JEECE WA &R ERZ " R
FH PCR-RFLP £ A X 1 A HOWR MR 98 58 38 DA R ik g %of
M 64T D102 Z 28 PER I, 45 3R 42 7% DIO2 M fik %
KA S A HUR AR R AT E o T T 90 R 1 4
oS R = 5 a1 710 e e v B R (= Vo D) (O P £
AL RN BAAREIR 2 (Bel-2) A fig a1 41
il T, 1) Ty AL, AR HE A B e R, SRR
7% IR R 6 0 A R o R R A O
3.2 D25HRiRE

o8 A il E AN [) 2 AR ) R RE v Y e GR R B R
PR, I IS 7 B AL T BB — A R E bR R
A 7E RV ARG B T i R AR . T A R
LG ) e M sh B R AZ B AERKK T BUEE
F R miRNA P 28 1 38 45 o 330 Fioks 20 i) 9 775 o 15 98
Y AL F sh AL HOR IR R W E R,
T ) 35 = 400 o1 40 e T mE bk Ak, HURR I R
M) AN () (7 5098 R R R A%, X SR 45 3 A2 VD 3
DIO2 - flif & ik, E I E W — A~ & 2% B 0 34 ]
TR 03 55 i 96 2B

JIvE AL ity B G 5 A 8 3 4% 04 A AR RT R
A B B JRE e A A R A VR A T LR N IO L
149 22 35 Z5 AL AN AL B F 9% 5 i 98 40 M Py T, F0 T, K
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TGS . TR TR R LA AR Y A SURRAE
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FHOIR B 2L Sk R 988 (papillary thyroid carcinoma,
PTC) 2 HIR MR fe i UL B 0 M g 26 A0, Tl D2 A
R E (1 K R TNk R ok AR b AT BR R 4 — E 1Y A
AW BEgE= 2 e B, 5 R B AE b 22U L
PTC 4141 rh D2 19 7 £ A1 D2 mRNA A # B AL, iX
—RIAER T D2AEPTC H Y EEAE ], XA D23k
K B R AR RT BE S B0 M N R K TR R, SR A
FF IR B 1 A AT, O bR A B AR T AR
A K BT

D2 i 3R 38 BN 2L 19 1 ) © B IE
B, A, 78 HOIR IR U8 ¥ R (follicular thyroid
cancer, FTC) W7 Bt D2 35 4 & T 1E & BRI 21
41, Jf H D2 iy 5% # 3K 7] 518 FTC 5 8 & 19 |
ARIRBFEAEY . 72 WAL FTCS Bl b, D2 iy
JE 3R 5 AT LAl AR e IR A v AR A Y T, AR
iR < S I %o 2 S W R L | T
FECHUIR PR EE T

HHOR W #E £ 98  (medullary thyroid carcinoma,
MTC) & — 5= UL A B U T 080 5% C 40 MLt 22
I3 W I R 5 3 B HR I b Y D2 3
P O Y5 T U T AN A2 UL 55 C A . {H Meyer 551
R, 12 R LR $E ) MTC 8 % th R 15 1 T A
MTC A o R I 3 D2 7 569, HL D23 MK F 5
Jel B IE 5 DBV A SUAH 2 . r BG4 T D2 7 C 48 i ok
PR MTC Al 2 B 3Rk o fE A28 MTC 40 i 28 TT
A h Ry — 2 B R B, D2 1Y 2R 8 A2 IR IR L
REIT U, T cAMP & 8L 1 M ZE 0K FA 7T Y 9 D2
AU IE . LR BT AT MTC FEAS FITT 40 Jifd v o A6 0 31
AR Z AR al TR, X R WAL MR 4H 21 rp D2
JRy 7 A= 1 T, FT R A W ERIVE T .

FAOIR R 2R 20 4k 98 (undifferentiated carcinoma )
SRR [E) ZE P9 (anaplastic carcinoma, ATC) J&—
FI R R, A& AT A PR IRE R 1%, H
HSEEW T4 & e AR R T 13, 5
PTCAH LG, D27EATC g ik, JF H D2 RIEH T,
S ATC 40 i 54 58 i 06 55 (¥ o 32 1A D2 4 ] 5
ATC 40 GBI AE KA A S a i =2 A ¢, [+
N5 20 i 1 % AR 22 68 ) BRI AT G . IR 2R
W, D2 MY AE X ATC Y 3 51 AR 28 2 0 22,
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