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[ Abstract]

counts for more than 90% of all thyroid cancers. Currently, the gold standard for preoperative diagnosis of

Differentiated thyroid cancer, which mainly includes papillary and follicular cancer, ac-

thyroid tumors is fine needle aspiration biopsy which has certain limitations yet. So far, there have not been
ideal molecular markers used in accurately diagnosing thyroid cancer. Noncoding RNAs, which are tran-
scribed but do not encode proteins, largely comprise microRNAs ( miRNAs) and long noncoding RNAs
(IncRNAs) , and play important roles in the occurrence and development of thyroid cancer. Because noncod-

ing RNA may serve as ideal diagnostic molecular markers for thyroid cancer, its role in molecular diagnosis

of differentiated thyroid cancer have attracted more attention.

[ Key words]

Noncoding RNA ; Differentiated thyroid cancer; Molecular markers; Molecular diagnosis

Fund program: Key Research and Development Plan ( Social Development ) of Jiangsu Province

( BE2015723)

FRPR I8 J2 P9 20 8 2R S Fi O i DL P g
H R R AR IR ST i R 3+ MU B2, i
RIS KRBT 73 AR R ZL SR AR (PTC) | HUAR R
TEAHLIRIE (FTC) | HUR IR AR 73 A d (ATC) B HUR R
BiAE (MTC) 25 Horb, 57 P J& 70 A B IR iR
S 5 AR HUR RS 990% DL L AT 20 il 40 e 2
KAy (FNA) 2 H i e A | S5 2 AR 2006 B 1E A
ARBREE T R CEAERTE  (AAA20% ~30% AREZ

DOI:10.3760/cma. j. issn. 16734157.2017.02. 008

YEE AL 210011 B 5% B R OR 2% 55 I R B2 2 Be (BkHE)
221006 T3 B2 Be S R B B 9 43R (K HE ) 5210028 Ry 5,
VLRGP R 2T ST e , R S v 12 24 DR 2% B s v 1 I 5 5 1 o 1 43k
AR BE X (AT, X 5210011 R 5T BERF A5 I B2 e
R (B 1)

WEMEH . B —12  Email ; luyibing2004 @ 126. com; XI|#3 , Email ;

liuchao@ nfmen. com

FNAHf & BB, B A BE X 43 FTC R I8 ¥ 7 i
B NI, FHREE RIS T R R HIR B S Y
AEYIbREY B CE R,

HET, b K b T PTC 43 112 W iy /&
BRAF %:[H ,BRAFV600E ZR7A5 2 PTC %% LAY 3k
PRI, X PTC #9128 Wi A B v B9 o e 1, (HL
SRR, B LTI B35 59 (8 1 A 4+, FTC h
IR DL AR B DY 978 & NRas 2872, B H A S PR HAIR
FERT LT RPEUE AR R o ARk, i i A s
fif ( Telomerase reverse transcriptase , TERT) J& 8} T %
705 Xof HAR i 12 W AR T 5 ) 0 52 31 G T
TERT)S 3 75742 1 WL TR 220 HAR e, A 25 L
TR R B B E . 5 BRAFV60OE %€ 748 AH L,
TERTJH 8l F- 248 % PTC /9 Tl J5 Pk 4 (B0 5 K, {1



- 102 - [E Fr P 2 iR 5 24 7 2017 45 3 A48 37 552 8 Int J Endocrinol Metab , March 2017, Vol. 37 ,No. 2

HEURPER TarH Y . B2, FET % C B A 4
FhrB Y T e A HUR s B2 W

RNA A] 73y 4t 2 1 5t i mRNAFI I 2 1 i %
DiserydEgm S RNA I AE B 92 B0, 1 R 3F 4 i
RNA #2453, f/INRNA (miRNA) FIHC AR S A%
RNA (IncRNA) 75 HUIR Bitdis i A A= | & e v A 4 s 22
YEHT, FAE AR BRI 2 W b B B 32 3O . A3
I — SR AT 5 A AR — 23R
1 miRNA 5 LB R IRES Fi2 WP rER

miRNA J& — K" Z A7 T EZHA T K2
22 ntfIEZmfS RNA Gl o S8 R 455, 5 i
FED mRNA [ figf sl R IEA ], DA 0T 266 PR i s 7K
AT IR, A R B ORST M L I R 2 SRR R
£ miRNATE ZFl 2k 1y 2 2k A vh o JC AR T, i
FIR e S AR I AE N B 2 A AR G, HHAE
H RN ) IR BRRE , By TR AGI
1.1 miRNA XJ PTC fJi2 i {E  PTC 2 HUR A
TR LAY e B2 B 2 7 oy Ak B HOIR IR 9 9
85% , AT, HUR BRI &0 R i Re s T ey 222
F PIC LR AGPd K . HAT, X FmiRNA S
PTC X R MAFEH , R T AEH LU ) miRNA
MG 2 miRNA B A58 AR A D o ol EUESE, 78 PTC
41 ik 5 H 9 miRNA (2 35 miRNA-221 .
miRNA-222 Fl miRNA-146, H ¥k 33k b8, [7 0)
miRNA-222 fImiRNA-146b [ %2 3% 85 PTC ¥
(5 kA D BN TE FTC HZ b % 9 =% 5%
ik I ABA 2538 38 O AN 2% 58 7 s 4 A A B A HE
ZHAFRA , & BImiRNA-146b-5p & PTC )ik
FEPEZ W] 5 T FTC, 4275 miRNA-146b-5p 4 B2 1,
LW PTC 14> ThRE' . miRNA-146b-5p Af
1 o A R I K Smad4 T2 1 PTC 4 J i 1L F8 Fl
222, Smadd J& G A4 K N -8 {55l i g — 4>
FKHEAT . MY T RIS LA mRNA, 35T 94
miRNA {9 FH G 58 W AT 401k, 7E N PTC 20214
A} PTC 2 s 2 ' miRNA-199a-3p % Sy 335 T ¥,
Met A] GE R HER L, K& PTC ZH g miRNA-199a-
3p FRINAT il MET [ 3R 3898070, Iy 240 Mo A0 54 7%
Fesg sz [E e, miRNA-204-5p 78 A PTC4H
ZUbRAS K PTC 40 FR IR R R38N, 5 R AT
AR FEE 8 5 (IGFBPS) JZ HALHE ], miRNA-
204-5p ] 2 S0 1 IGFBPS (%) 2 1K 1 41 i 755 400 M 1Y)
#EE . JEIAS S PTC S PTC A5 LAY 728 57
TEAY B RIS AYPTC [ miRNA SRR 3% BE A AL Z AL,

WA A F 2 ab, Ho, fE uE i AR 5 8 PIC
miRNA-146b- 3p . miRNA-146-5p . miRNA-221 , miRNA-222
FImiRNA-222-5p ik EH1 . B ok, £ E{ AM
N PTC 53 1) miRNA 26 35 3% 0l GB A7 76 22 5.
FORT ST & B, R4S miRNA-221 ¥ 3638 iR (H A
N & T, M miRNA-31 75 B 23k i,
EAEE AR TN o Al IE 3 BRI L4 =
PTC 4P ReE miRNA R IK A AE 22 5, 8 m J5 & Al
REAE PTC 19 4 955 S b8 A6 W 247 o vh e #E JE B2 A
I, HAGR r 35k T 6876 BT PTC (91211
FEXTFHLRA, bR AR E T 25 5, HA
PEM /N, A TFSEHR PR miRNA A A 2 W
g AR AR AE A AR S . 2012 4F, Yu 2502
IRE TR ER 7 PTC 83 1 i let-7e .miRNA-151-5p
FImiRNA-222 () F IR 5 R P45 77 5 3 A IE 5 B B
BT+, miRNA-151-5p I miRNA-222 75 i 88 ) 142 J5
FEORM %, H 81 PTC g gl 4 vh k8T
B MM R, = H AT PTC [i2 ki A
A2 1o AR R AR S, LRI K/ R
JiIg o3 SR A s B A DG, FE P R Dr PTC &
Hohony — WAE 5 B oR, I 3K miRNA-25-3p Al
miRNA4S1aZe 1k B B Th ) [ 2 & i 58 &
M, 5 RS R E M L, I 2% miRNA-146b 1
miRNA-1557€ PTC & 19 /M JE i A1 PTC 4419 1y
FE T L CantaraZE ™) 3 H 17 miRNA-95
FImiRNA-190J& 45 A\ PTC BYHUR > Fhrdi®, H
REMHEBEAE®mMeER, #E— SR LM,
miRNA-95 FImiRNA-190 7 PTC & & IfiL i & 4141
Ry IR GEHIE B, RULLPE R 5 PTC A ¢
B miRNA [ & T8 76 A 5] i XA [] e i AR vl
REAFIEZES
1.2 miRNA Xf FTC )2 (i FTC J2& B3
WT PTC A HOIR B9, 29 5 0 1k 780 FF IR B 98 1
129% " Horp s # FTC FIRE RN A FTC 2 &y
ST 3 40 2 RN ZH 222 W ) R R I, PRI T
IR b V) B AR oy AR B H T & i,
ANat, B I R 4 4 20, 56 F FTC FImiRNAH ¢
5 Z A RS 0E B 4 9 2848 . Dettmer5 ') £E 43
Hrug w4 i A4 FTC F FLAL FTC A9 miRNA 3k 1%
i & B, miRNA-885-5p 7EFE TR 4f it B FTC Hh ik
BT LA FTC, HmiRNA-221 fimiRNA-222 78 %
A FTC FIRERR 40 M FTC B rh iy ik 1M,
578 PTC B35 v i ikl 3 — 20 e A, 364 K



6] B P 43 A 2 ks 2017 4E 3 45 37 355 2 1 Int J Endocrinol Metab, March 2017, Vol. 37 ,No. 2 - 103 -

miRNA-221 , miRNA-885-5p 1l miRNA-574-3p £ B
TAEAET ZF AR A o 25 51) FTC AR MRS A= PRy
WeberZE " 7ERF5E N FTC 214065 A K FTC 41 i %
1 &2 i miRNA-197 fimiRNA-346 323534 i, HHFESL
EFEMP2 /& miRNA-346 fi 2 %k [H], 1) ACVR1 FI
TSPAN3 4 FymiRNA-197 (¥R FL R, H = F 3Rk
ZAW o, XAPRIBWBUE A e FTC 14 977 14 it
FHOC, RO EFEMP2 HA i 83 90 1t £h g , ACVRT m 411
Tl A 458 FH R B s I b R 20 ML PN ) 2 AR 20 B )
H K T TSPAN3 J& T tetraspan K%, 2 5 QY
TR RN ARLG . #E—PPFIESE, 3 7E FTC
BE RIS L, B & BmiRNA-199b7E FTC 4
KAk Hh B S5 1) FTC 40 Jf v 22 35 ¥ 80 W F 4,
VPS26 AFIABCC1 7] G HAE KLY, H 3 K381y
ThE " o Wojtas % 5 14 4307 10 % FTC K55 1E
# 2 4119 miRNA 3% 3K 15 0 & $1, miRNA-146b
miRNA-183 FImiRNA-2217 FTC w13 1% B i 25 T4
SFIEH A4, MmiRNA-199b7E FTC h KB AL T
JESeIEH H 4 75 N FTC 20 i 2 7 miRNA-146b FI
miRNA-183 A it e kIR 546 % Rkl M T = 5
FTC WA B R e o SR, 164 W06 FTC & th g
FRmiRNA LA RHE Y AH OCHGE
2 IncRNA 5L B RRBRIE S Fi2 W (E A
IncRNA 2—25 K & #3200 ntAYIE 475 RNA,
TERWIB NG KV e s KV BB si 5 KV 45 2 7 2
I EIRE AR Rk, S miRNAAA LY, HAE AL
WO A W BA H GV e, (H P SR ST PRI
IncRNAHA HE A Y22 D hE , H 5 45 MR 7E N
ZFPPRNA I G BRI AR RIS I A B2 4RIk,
KT IncRNA 5 HUIR 988 ¢ R I WF 52 il 2>, 78 PTC
i B B R B0 ZR 3K R U Y IncRNA J& NAMA ( non-
coding RNA associated with MAP kinase pathway and
growth arrest) , H 5 4f }fg A K5+ St BRAFV600E 5¢
A5 57, BANCR 2 BRAF J{i% 4 IncRNA , 1 &
5BRAF V600E 28 7% [F] £ 25 Y A1 5 19 IncRNA , 75 A
PTC ZH2UbRA K PTC 40 i &, BANCR i 5 1 9l
(L3R, AL S O T PTC 4R gk
NAMAZJ& , 53— AT HUIR B b g vh gl AR GR TR
PHHIIncRNA 2 PTC 5 j8% {5 %6 £: 14 3 ( Papillary thy-
roid carcinoma susceptibility candidate 3, PTCSC3) , H.
H AR AW ) HUIR IR 20 23U e 1, 5 45 5 FR H
S100Z % H %) 5 22 il 51 2 — S100A4 1] BE J H i
. 7E A PTC 4iififd & v, PTCSC3 1] F i SI00A4 )

Fe3k , PETTN G B A 00 1R B R L Kk
FIPTCSC3 ik e ih 8 M il 25 28 K 43 531 5 4 PTC \FTC
Ko ATC 4 2, 45 5 % B, PTCSC3 RJ S 41019 Jik [ 1)
A, H b miRNA-574-5p 1 55 4 P P9 I RNA',
3T, Zheng 2524 5@ 5 43 Mt 40 Xt PTC i 3% 1E %
ALK IncRNA A1 5 & B, BANCRAE PTC ik
W = T o5 AR B 4141, 1 NAMA FTPTCSC3 7 PTC
Ik ] AR T 5% 1E 41 40 76 N PTC 40 &R b
i — DA B, I BANCR 2 35 A I 2 /12
AR 2 A1k, A, L BEE T 8 40 A J5 39
B DA 8 0 40 H A= 452  7E G/ G 300 1 41 i
NI AE . LanE ™ SR HIZEN S i K AR WA B2 05
WA HT 62 Xt PTC J i 55 IE % 414, R £
IncRNAZE PTC rft % 43k, Hivh, NAMA #1PTCSC3
KR, AE A AR RS 5 PTC A
i K% % F&., NONHSATO037832 f2 — A~ 3 if % PAL1E
PTC AL 3238 N M IneRNA | H H Z 38 5k
B 5 5 B K iR K/ INKE G, I R RE R 2 W PTC
A bR . RSN, IncRNAZE 4Mb B R
JIRARE L W7 11 3032 DR e 1) 00 70 A0 £ 0 AS 45 18
IncRNA 5 miRNA — 4, 7] 7€ 1fi & o A I 2], (H 1z
A1 T FUIR IR 988 BB B D PR Inc RN A 28 3k R AF 19 A4H 56
38 .

25 BT AR SR, Bl AR B R R
SRR EAL  AE g RNA T2 FUIR AR
T2 BT B0 AH G 9T HUAS T 8 Kk R, U H R AR 26
miRNA T PTC 12 Wi A A1 98 . 5 8P miRNA
BRI AR EE , 224~ miRNA (14 55¢ A6 0 0T 46 5 12 W 1)
SR R S . SR, miRNA (14 5 3 3 35 PR F e
Kot XN [RGB 25 5%, L, I TG 2P R 2 a9 K
BEARHTBEPEIG PRI 9T . H AT, 3¢ T IncRNA 5 FUR iR
A R FE #AL T R AL B B, TR E R 21
TRAFZE LA 8 W Inc RNA 7E BRI 98 4 A= L & 8 T
AR F R ELARHLE . B 2 F I W R AR Wi ik
o K ARG RNA I AR (1) 328 25 BEAIG, 2 A 45
RNA 5 HUR B ¢ R AR BIR A, JE 40 RNA
WA B ARy FROIR B 12 W L S 59092 I8 B T A £
PRAR TRk

2 £ x #t

[1] Haugen BR, Alexander EK, Bible KC,et al. 2015 American
Thyroid Association management guidelines for adult patients

with thyroid nodules and differentiated thyroid cancer: The



- 104 -

(2]

[3]

[4]

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[ P g LB AL AR 2017 4F 3 H 45 37 545 2 1)

Int J Endocrinol Metab,March 2017, Vol. 37 ,No.2

American Thyroid Association Guidelines task force on thyroid
nodules and differentiated thyroid cancer[ J . Thyroid,2016,26
(1) :1-133. DOI.10. 1089/thy. 2015. 0020.

Keutgen XM, Filicori F, Crowley MJ, et al. A panel of four
miRNAs accurately differentiates malignant from benign indeter-
minate thyroid lesions on fine needle aspiration[ J]. Clin Cancer
Res, 2012, 18 (7):2032-2038. DOI. 10. 1158/1078-0432.
CCR-11-2487.

Liu R, Xing M. TERT promoter mutations in thyroid cancer[ J].
Endocr Relat Cancer, 2016, 23 (3): R143-R155. DOI. 10.
1530/ERC-15-0533.

Sun J, Zhang J, Lu J,et al. BRAF V60OE and TERT promoter
mutations in papillary thyroid carcinoma in Chinese Patients[ ] ].
PLoS One, 2016, 11 (4) :e0153319. DOI: 10. 1371/journal.
pone. 0153319.

Chruscik A, Lam AK. Clinical pathological impacts of micro
RNAs in papillary thyroid carcinoma; a crucial review[J]. Exp
Mol Pathol,2015,99 (3) :393-398. DOI. 10. 1016/j. yexmp.
2015.08.013.

Guo Z, Hardin H, Montemayor-Garcia C, et al. In situ hybridiza-
tion analysis of miR-146b-5p and miR-21 in thyroid Nodules :di-
agnostic implications[ J]. Endocr Pathol ,2015,26(2) :157-163.
DOI. 10.1007/s12022-015-9363-x.

Lima CR, Geraldo MV, Fuziwara CS, et al. MiRNA-146b-5p
upregulates migration and invasion of different papillary thyroid
carcinoma cells [ J ]. BMC Cancer, 2016, 16 108. DOI; 10.
1186/s12885-016-2146-z.

Minna E, Romeo P, De Cecco L, et al. miR-199a-3p displays
tumor suppressor functions in papillary thyroid carcinomal[ J].
Oncotarget, 2014 ,5 (9) :2513-2528. DOI. 10. 18632/ oncotar-
get. 1830.

Liu L, Wang J, Li X, et al. MiR-204-5p suppresses cell prolifer-
ation by inhibiting IGFBP5 in papillary thyroid carcinomal| J].
Biochem Biophys Res Commun,2015,457 (4 ) :621-626. DOI.
10.1016/j. bbre. 2015.01. 037.

Dettmer M, Perren A, Moch H,et al. Comprehensive microRNA
expression profiling identifies novel markers in follicular variant
of papillary thyroid carcinoma[ J]. Thyroid,2013,23(11) :1383-
1389. DOI: 10. 1089/thy. 2012. 0632.

Suresh R, Sethi S, Ali S, et al. Differential expression of mi-
croRNAs in papillary thyroid carcinoma and their role in racial
disparity[ J]. J Cancer Sci Ther,2015,7(5) :145-154. DOI; 10.
4172/1948-5956. 1000340.

Yu S, Liu Y, Wang J,et al. Circulating microRNA profiles as
potential biomarkers for diagnosis of papillary thyroid carcinoma
[J].J Clin Endocrinol Metab,2012,97 (6) :2084-2092. DOI.
10. 1210/jc. 2011-3059.

Li M, Song Q, Li H,et al. Circulating miR-25-3p and miR451a
may be potential biomarkers for the diagnosis of papillary thyroid
carcinomal[ J ]. PLoS One,2015,10(7) :e0132403. DOI; 10.
1371/ journal. pone. 0132403. eCollection 2015.

Lee YS, Lim YS, Lee JC,et al. Differential expression levels of
plasma-derived miR-146b and miR-155 in papillarythyroid canc-
er[ J]. Oral Oncol,2015,51 (1).:77-83. DOI. 10. 1016/j.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

oraloncology. 2014. 10. 006.
Cantara S, Pilli T, Sebastiani G, et al. Circulating miRNA95 and
miRNA190 are sensitive markers for the differential diagnosis of
thyroid nodules in a Caucasian population[ J]. J Clin Endocrinol
Metab,2014,99 (11):41904198. DOI. 10. 1210/jc. 2014-
1923.
Dettmer M, Vogetseder A, Durso MB, et al. MicroRNA expres-
sion array identifies novel diagnostic markers for conventional and
oncocytic follicular thyroid carcinomas [ J]. J Clin Endocrinol
Metab,2013,98(1) :E1-E7. DOI: 10.1210/jc. 2012-2694.
Weber F, Teresi RE, Broelsch CE, et al. A limited set of human
microRNA is deregulated in follicular thyroid carcinomal[ J].J
Clin Endocrinol Metab, 2006, 91 (9) :3584-3591. DOI; 10.
1210/jc. 2006-0693.
Rossing M, Borup R, Henao R, et al. Down-regulation of mi-
croRNAs controlling tumourigenic factors in follicular thyroid car-
cinoma[ J1. J Mol Endocrinol,2012,48 (1):11-23. DOI. 10.
1530/JME-11-0039.
Wojtas B, Ferraz C, Stokowy T, et al. Differential miRNA ex-
pression defines migration and reduced apoptosis in follicular thy-
roid carcinomas[ J]. Mol Cell Endocrinol ,2014,388(1-2) :1-9.
DOI. 10.1016/j. mce.2014.02.011.
Yoon H, He H, Nagy R, et al. Identification of a novel noncod-
ing RNA gene, NAMA, that is downregulated in papillary thy-
roid carcinoma with BRAF mutation and associated with growth
arrest[ J ]. Int J Cancer, 2007, 121 (4) :767-775. DOI. 10.
1002/1jc. 22701.
Wang Y, Guo Q, Zhao Y, et al. BRAF-activated long non-coding
RNA contributes to cell proliferation and activates autophagy in
papillary thyroid carcinoma[ J]. Oncol Lett,2014,8 (5) :1947-
1952. DOI: 10.3892/0l.2014.2487.
Jendrzejewski J, Thomas A, Liyanarachchi S,et al. PTCSC3 is
involved in papillary thyroid carcinoma development by modula-
ting SI00A4 gene expression [ J]. J Clin Endocrinol Metab,
2015,100(10) :E1370-E1377. DOI; 10.1210/jc. 2015-2247.
Fan M, Li X, Jiang W,et al. A long non-coding RNA, PTC-
SC3, as a tumor suppressor and a target of miRNAs in thyroid
cancer cells[ J]. Exp Ther Med,2013,5(4) :1143-1146. DOI;
10. 3892/etm. 2013. 933.
Zheng H, Wang M, Jiang L, et al. BRAF-activated long noncod-
ing RNA modulates papillary thyroid carcinoma cell proliferation
through regulating thyroid stimulating hormone receptor [ J ].
Cancer Res Treat,2016,48 (2) :698-707. DOI. 10. 4143/crt.
2015.118.
Lan X, Zhang H, Wang Z, et al. Genome-wide analysis of long
noncoding RNA expression profile in papillary thyroid carcinoma
[J]. Gene,2015,569(1) :109-117. DOI:10. 1016/j. gene. 2015.
05. 046.
Lan X, Sun W, Zhang P, et al. Downregulation of long noncod-
ing RNA NONHSAT037832 in papillary thyroid carcinoma and
its clinical significance [ J]. Tumour Biol,2016,37 (5):6117-
6123. DOI:10. 1007/s13277-015-44614.

(Weks H #7.2016-05-18)



