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 E HEE5EH: TR EY KBTS RNA (IncRNA) 51/ RNA (miRNA) F 3 15 53 LA K 6 #1945
TERE BB M R A SRR R T 8B . AW IR 40 10 B F IR R 98 A8 2 9 41 20 IncRNA
MIR31HG 5 miR-101 (35405 8, DLW 3 23K 5 1838 I A BRARAIE S 015 1 6 &R o
F5 &« 1 qRT-PCR A 92 1] 53 £ H4 FPHR iR 98 28 2 10 98 4 20 S 0 5% 2 20T R AR A 1 IncRNA MIR31HG F1
miR-101 A 7K, Y HE BB MG IR PR S REVT POk, AT H RIX SR E AR EE EW X R, H
Kaplan-Meier 1 537 B AEAE 38, R FH Cox LU XU [T USRS AR 23 A7 2835 9915 AN R A g i PR 3%

55 b FUR B 41 21 IncRNA MIR31HG AR X 363k 5t B b & TR S5 4120, 1 miR-101 AH X 3R 3k &
BB AL F e 54120 (3 P<0.01) . IncRNA MIR3THG #l miR-101 A1 %) ik 35 5 B & MG IR . e
WO B B & (1 P<0.05) . IncRNA MIR31HG & 3% ik 8 2 19 2 B4 47 R % T IncRNA
MIR31HG Ik F¢ 3k %  (84.7% vs. 94.6% , x°=7.032, P=0.016), miR-101 {1k 3% ik i & /L fE LT
miR-101 = F35 #& (78.3% vs. 95.6% , x’=8.482, P=0.004). I K/ W~V . Zr AL TR o | 4l
IncRNA MIR31HG #H X} 3& ik 5> 1.5 Fl miR-101 AH % 38 7k 5 <0.5 J& 43 fb 78 FOR B 98 T Js A R (9 f o R 3%
(¥ P<0.05) .

518 . Jr Ak HUIR B 40 21 IncRNA MIR31HG £ 3A 1A 5 miR-101 335 T, J2& 0 1b 78 HUIR g T f5
NEAER I Z, PIE AT AR R o T R R 8 TS N RAR R
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(IncRNAs) and microRNAs (miRNAs) and the interaction between them play important roles in the
occurrence and development of malignant tumors. This study was conducted to investigate the
expression characteristics of IncRNA MIR31HG and miR-101 in differentiated thyroid cancer tissues of
patients, as well as their relationship with clinicopathologic features and prognosis.

Methods: The expression levels of IncRNA MIR31HG and miR-101 in the surgical specimens of tumor
tissue and adjacent non-tumor tissue form 92 patients with differentiated thyroid cancer were detected
using qRT-PCR. The clinical and follow-up data of the patients were collected, and the relationship
between the expressions of these two molecules and clinicopathologic factors was analyzed. Kaplan-
Meier analysis was used to analyze patient survival rates, and the Cox proportional hazards regression
model was used to analyze factors for poor prognosis in patients.

Results: The relative expression level of IncRNA MIR31HG was significantly higher while the relative
expression level of miR-101 was significantly lower in differentiated thyroid cancer tissue than those in
adjacent non-tumor tissue (both P<0.01). The relative expression levels of IncRNA MIR31HG and miR-
101 were significantly associated with clinical stage, differentiation degree, and lymph node metastasis
of patients (all P<0.05). Patients with high expression of IncRNA MIR31HG had lower cumulative
survival rates than those with its low expression (84.7% vs. 94.6%, y*=7.032, P=0.016), and patients with
low expression of miR-101 had lower cumulative survival rates than those with its high expression
(78.3% vs. 95.6%, x*=8.482, P=0.004). Clinical stage III - IV, high differentiation degree, IncRNA
MIR31HG relative expression level >1.5, and miR-101 relative expression level <0.5 were identified as
risk factors for poor prognosis in differentiated thyroid cancer (all P<0.05).

Conclusion: Upregulation of IncRNA MIR31HG and downregulation of miR-101 in DTC tissues are
risk factors for poor prognosis in differentiated thyroid cancer, suggesting that they could serve as
prognostic markers for differentiated thyroid cancer.

Thyroid Neoplasms; RNA, Long Noncoding; MicroRNAs; Prognosis
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PR MR i 2 B LA N O3 IR R R R, R 4
R A B PR B S 1 R 2 — e 90% DL B HEAR
i B Ry FROIR i 5L Sk RJ88 - (papillary thyroid cancer,
PTC) , i 3 1 43 £k 8 R R 9 (follicular thyroid
carcinomas, FTC) J&%8 k5 0L AY 1R 28 4 A0 70 HOIR
g, R A AR 22N ZHCHVIR B T LUE o
AR MBS T BOs SiG )y, A4 AR > A 2
RN MEIBVE RSN . IR b, 38 U0 B hE
fi YR At TR 0 e R, R T AR P Y i e AR
Yrbr &9

WwERPERN, KEEIE4 TS RNA (long non-
coding RNA , IncRNA) 25 LR A2 d i, B
Wt Best)E . RWBE B mRNA JH 5% 3T
K HIHRETFR, IncRNA TR 20 0E (1) 4 B | 2E Ji& A
HERpmiEEEEEH, Wang%ﬁwj’%:’ﬂ , IncRNA
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5 PTC B 4y WA ¢ o 78 HAth 28 AU 9 5E
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S 2H 40 FN9E 22 21 21 IneRNA MIR31HG F1 miR-101
B 2RI O, BT H R Gk 22 B 5 RO IR IR i B AR
AEFNF G e & o

1 RS

1.1 —f&ER

2017 4F 1 H—2019 4% 1 H 1E K B 42 3216 97 19 43
£k 7 IR B 96 R 92 i, Hivh B8 34 5, g 58 i
SR N (4632+6.25) %, TRLAERE Ky 47 %,
L2 53250 PTC & 70 i, FTC & 22 4 Il IR
ST 6], T 25 6, T 3349, TV 18 415
HR A b ogg o AL AR B, warqk 26 B, v e Ak 314,
o354 Tk 455 61 B, AL
314, MAPRHE: () BEMS (KRR IZH S
7 RCHI B AR E ) oAb B R IR 2 Wi bR o s (2) B
HATHARBEVIBR A o HEBRFRME . (1) & IF I %
Jigeg 5 (2) HOR IR BE AR5 5 5 (3) & g # il i 9T
B, AR E R SHZME, N
KA MRERET, BELKE THITRHANE
IR F MR E A
1.2 qRT-PCR#&ill

W AR B DIBR (I AL 8 B S5 L BURE AR, &
TR ARE TP URAE 24 h G B 2 -80 CIRfERFH . AL
RNA £ BGRA7) & (Invitrogen) FEHLE RNA, TR
i 5% SR R & (Invitrogen ) #4138 W il 45 ¢DNA,
Ll GAPDH 24§ 2, RT-PCR 43 #T IncRNA MIR31HG
Al miR-101 A X} 3% i85 K %, 519 % 5 2 51
LncRNA MIR31HG iF [1] 5] 4 2y 5'-TTC TGT CCT CCT
ACT CGG ACC C-3'Fl [ 7] 5] #) 24 5'-CCT CCA GAG
TTT GGT TTT GTG TC-3'. miR-101 IE [ 5] 4 K 5'
-CGG CGG TAC AGT ACT GTG ATAA-3'; JZ [ 5|4
J3 5'-CTG GTG TCG TGG AGT CGG CAA TTC-3', U6
E T 5 #) M 5'-CTC GCT TCG GCA GCA CA-3', JZIi]
1% 4 5'-AAC GCT TCA CGA ATT TGC GT-3', f#i JH
AT S 7 (27209 9k ) AR R A I R TR A X
HAH
1.3 BEiA

X2 F ARG 0 HOIRR B, SRR G &
128 AW RS T B U7, Se i Bl vs 9 0] 8 4R
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1.4 SEitFEsbE

AR HF 53 2K FH SPSS25.0 G i1 #1411 Bk LA
PR+ AriE 2 (8 +s) FoR, P4l HHCR
SEREAS tRE s Z4LIRR O 25081, 2 il Kaplan-
Meier 4= 77 1 26, Cox 8] U5 43 M7 Hil J5 &2 i R 25, P<
0.05 W 2ZRA LT FE X,

2 # =
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MIR31HG #1 miR-101 fAXf Kz 2 LL i
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BT IncRNA MIR31HG FI miR-101 A Xf 36 ik &, 4%
FW, 98 240 21 IncRNA MIR31HG AH X} 22 35 & 1] i
ETEEHS (1.82+032 s 1.02£0.21, P<0.01),
P 20 20 miR-101 A0 X 3% 3k &t B 2 A% T 9 5% 4 41
(0.32+0.02 vs. 1.21 £0.09, P<0.01) ([&1),
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Figure 1 Comparison of relative expression levels of

IncRNA MIR31HG and miR-101 in adjacent

non-tumor tissues and cancer tissues

2.2 JEA LA H IncRNA MIR31HG #1 miR-101 R ix
52 EIGRFREBFFIEXR
St 41 21 IncRNA MIR31HG F1 miR-101 (¢ AH X}
R GSERFEFER . MR A8 T
KFR (B P005), M¥S5IEKRSE . SAFRE.
WL BB A X (B P0.05) (£1).
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®1 EALF IncRNA MIR31HG 1 miR-101 Rix 5 £ &G
RREFHEX R (x +5)
Table 1 Associations of the expressions of IncRNA
MIR31HG and miR-101 in cancer tissues with the
clinicopathologic features of patients (x + s)

IncRNA
MRS E n #F P  miR-101 «F P
MIR31HG

AR (R
<45 35 1.80+0.05 0.31+0.02

0.435 0.356 0.462 1.473
>45 57 1.83+0.03 0.33+0.04
5]
7 34 1.81+0.07 0.33+0.02

0.667 0.453 0.837 0.836
I 58 1.83+0.01 0.31+0.05
AYVEH
PTC 84 1.85+0.03 0.42+0.04

1.103 0.642 0.992 0.782
FTC 8  1.79+0.02 0.28+0.03
I AR5 HA
e 16 1.76+0.05 0.56+0.03
1 25 1.82+0.04 0.47+0.06

5.208 0.002 4.028 0.005
T 33 1.86+0.04 0.32+0.03
%] 18 1.88+0.05 0.21+0.06
I AERERE

mME 260 1.92+0.06 0.18+0.03

ok 31 1.82+0.04 4.928 0.012 0.34+0.03 4.023 0.017
&5k 35 1.76+0.06 0.47+0.07
RS

¥ 61 1.76x0.09
f 31 1.86+0.05

0.41+0.08
3.021 0.005 3.992 0.006
0.28+0.04

1.0+
0.8 —
0.6

0.4
MIncRNA MIR31HG %3k

__IncRNA MIR31HG 5%k
—— IncRNA MIR31HG fi #3512
—+— IncRNA MIR31HG 5 #1512

BRArR

0.2

0.0
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A=A () A

B2 SUBBRRRERENEFHL

2.3 IncRNA MIR31HG #A miR-101 X RIXZE S

BEEGFENXR

#F IncRNA MIR31HG AHX} ik ACE R %L (1.50)
FER SRR, KT H A7 50 4 IncRNA MIR31HG {Ik %
K, BT AL E N IneRNA MIR31THG 1 3k
miR-101 {7 F 35K K 0.51, KT A7 50H miR-101
RFILHE, & THAECN miR-101 5 3RAH . BT
BE AR, IncRNA MIR31THG & A4 2
1E FAK T IncRNA MIR31HG fI% % ik 20 (84.7% vs.
94.6%, x*=7.032, P=0.016), miR-101 fikt L4 &
BUE A7 AR T miR-101 & £ B4 (78.3% vs. 95.6%,
x’=8.482, P=0.004) ([512).
24 HUBERRBEEETIEAREZMEZHNER

ZE5ZEESR

DVARWS . M . U525 0 IR . 4
fEEE . B . 95424 IncRNA MIR31HG FI
miR-101 AHXS ik 5 o [ AB &, 4010 AL IR A g 28
4 BE U B AR AR RS O R AR 8, JEAT Cox BRI XURS:
ME AL AT (32 2) . BRI Cox B XU 9] 19
R A3 25 R oR W6 IR 4- W II~1V . 43 A 2
. AR . 42 IncRNA MIR3THG AH %f
IR 1 >1.5 A1 miR-101 AH X 3 35 i <0.5 /& 7 4 78
R AR EZR (¥ P<0.05) (£3),
2 [H & Cox LU M) JRURS: [l USRS 76 43 B 22 B, s IR 43 441
M~V bR & . 98 2 20 IncRNA MIR31HG A Xf
2k >1.5 F1 miR-101 A0 %F 5 3k 7 <0.5 & 43 1k A
R TR AR ERFEY (P<0.05) (£4).

d T —
0.8 |

T,
0.6 ’

__MmiR-101 k1%

0.2 —miR-101 25k

—— miR-101 fik & k-1 %
0.0 — miR-101HG gk %

0 5 10 15 20 25
AT () 5

A: AJA IncRNA MIR3THG FiAKF 45 B: AR miR-101 F3A/K -4
Figure 2 Survival curves of patients with differentiated thyroid cancer

A: Patients with different expression levels of IncRNA

MIR31HG; B: Patients with different expression levels of miR-101
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F2  Cox X EFER T EMIE
Table 2 Variable assignments in the Cox proportional hazards regression model

YE| TRAE

[HAE i YT AR 07

7B

AEI LRSS

5] BR L hye2”

i g PTC 17 ,FTC 2"

e R 433 I~ 17 I~IVE A <27

IR A RN 30 v i =10 o

WL S5 7% TCHEM N1 B EER h2”

IncRNA MIR31HG <1.5 J917,>1.5 h“2”

miR-101 >0.5 “17,<0.5 K“2"

3 SUEARARBEEETNEAREZNEEEZSM
Table 3 Univariate analysis of poor prognostic factors in patients with differentiated thyroid cancer
[ESE B BE Waldl)’ HR(95% CI) P
AR -0.022 0.017 0.731 0.992(0.781~1.282) 0.638
P 0.036 0.062 0.481 1.372(0.892~1.143) 0.761
LSRR 0.151 0.118 1.362 1.183(0.899~1.284) 0.562
I PR 344 0.572 0.163 8.473 1.722(1.625~2.432) 0.003
SRR 0.588 0.184 7.341 1.683(1.193~2.622) 0.004
N 2 0.672 0.267 6.937 1.631(1.184~2.211) 0.025
IncRNA MIR31HG 0.589 0.163 9.472 1.773(1.242~2.295) 0.001
miR-101 0.566 0.189 8.842 1.683(1.136~2.101) 0.004
R4 SUEBEBPRBEEEAIAREZNSEESH
Table4 Multivariate analysis of poor prognostic factors in patients with differentiated thyroid cancer
(SES B BE Waldl? HR(95% CI) P
Il PR 43481 0.729 0.173 10.483 1.832(1.294~1.902) <0.001
SRR EE 0.601 0.163 9.273 1.699(1.512~1.891) <0.001
WKL 0.362 0.036 3.261 0.824(0.627~0.924) 0.781
IncRNA MIR31HG 0.632 0.177 7.184 1.664(1.025~2.116) <0.001
miR-101 0.743 0.125 7.291 1.583(1.073~1.962) <0.001
3 I it L K v e 240 Pk A W 2 AT o

HRT, BF S8R oAb 8 FOIR B K 0 R % A
BB, KRy FRUFARIIR N E, A
WA FRE T AT T Ak S T R B R O A
PRI, o] e 35 4 Ak 20 FE IR R 988 9505 9 B AIK 40 1k
AR R 98 & AR R R T i P ) T AR O
53 B IncRNA F1 miRNA 3% 35 7] 68 Bl A i 98 12 W8 1 2
Yikricd .

IncRNA A1 miRNA 2 5 73 b 784 H AR IR 988 2 &8
S M R AR g A, I T E S TE FROIR IR R R A
K& IncRNA R ¥ECHEVER , S5 s 4k R i
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AR ST 245 R FK W], 4121 IncRNA MIR31HG
FRXT 3R IK o 2 TR S5 414, T miR-101 AH X 3%
KRR EMK T RSS! . Peng B KW,
IncRNA MIR31HG 78 A B R B g mh ik B, JLad
FRWRBE AR, R R, 105
IncRNA MIR31HG AJ 411 il 95 40 3 5 . (R 28 F1iTH8
IE A2 20 M T, R K 58 3 B B IneRNA
MIR31THG 1] #1f i B A LK, %A 58 0 HOR IR
BT R A S . B A, BF 5" & 1 IneRNA
MIR31HG 7€ HUR IR @ AR AS h Rk B, I 5 IR
i BRRFAE A DG, AL FE FOR ARG 0 M . N Ak 2
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ERG AR, T H IneRNA MIR31HG 2% 34 5 i 98 41
JIE e IR VA 9 . BRI Z A1, IneRNA MIR31HG 7£
b 2 F g iE v 2% B0 08 R AR, PR SRIR
IncRNA MIR31HG 5 & ik 2 Jili B Ji F8 35 7 57 19 5 AN
BRI EE, g 4 2 v e 3k T A T o0 i R 98 A0 A 1
Bl o F T WFFEUYF B, IncRNA MIR31HG 7£ 7 9 40
bRk LW, SEREWE ARG, X540
R4 ML . Kaplan-Meier 43 #7125 R 22 B, IncRNA
MIR31HG = KRB HA AR TR A, HEd
21 IncRNA MIR31HG 7= & 35 J2& FUR IR 98 75 A =
) f B B, (0 A B AR R 45 R, Tu
L0125 BB | IneRNA MIR31HG %3k TH & 0 B
T8 9o E AR TR B A 0 R AR A R ORI TR A A R
X 7] 2 5 IncRNA MIR31HG 7E A [A] A= 31 Fil g 1 2% 1F
T, WEHLENN R A G

miRNA 3% 35 5 5 5 Mgd A A R i i | A OC
TR SRR RS R B R A3 BT H AR AR A AR A I
AN LA 2% 5 %3k miRNA, Z5 R KW, S5KAEE
R B, o e R KU AR I A
4D 5% FVEA miRNA FL LA S8 F # M
miRNA . B A BF 58 3E 52 miR-101 78 IR i 963 £ 21
SR FIK, Zheng FFUR B, 5 fd R MR 41 ZUR
YL AR [, PTC 2H ZUF0 20 M miR-101 38 3k i 35 %
ik, miR-101 94| PTC 48 Jf % £ Y2447 o Gunel
SEUIRE ST R, N R A PR AN M B AEAE T,
I R Ab 3L FH IR OB R A0 M JS 0 3 A S AR I
miR-101 B & 35 . Chen P 5 F B, miR-101 7F
PTC (B H A 4Uh ik W F AL, JREL i m g &
CXCLI2 FEAK PTC Ji 40 I 3 48 . R T ki . iE A5 A0
RER S . XEARPFRLER—5, AL miR-
101 R R X BEHFAEHFARMT R RILA ., 2K Cox
Fb ) R [l 05 A5 Y g3 A 6 B, R 4 2 IncRNA
MIR31HG 75 2 ik 5 Al miR-101 AH X AH 22 35 S22 4k 7Y
PR 98 0 JS R R A B 2 . R 98 R4S PTC R [H]
s B FRAH SC 4> ARG, LA BRI A1 21 2R R AR,
S5 R IIET PTC HF 8 1) e B 1k 58 2 988 41 20 miR-
101 KRBT &, X HZHRiHF5E R, nTagh T
FE A g /0 DL K il 98 T B 8 S R OGP, Wang
SEPIEY & I miR-101 76 il 987 40 i 28 A iR 4 4 40
TR, ik 3R E miR-101 J5 W] f 3 3G i i 95 A i % £k
ST HUENE . Zhang SEPIHFSY R W], miR-101 7E 5 RS Pk
R A TRV BART AR a W, o
72 35 miR-101 7] & 2 93 20 /1N B 500 5% 7% 1 il 45
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. miR-101 AJREZ 5 A4 FL MR ', miR-101 %
KT S BUSA RA RS, BRIZ A, miR-101 7
I At 95 0 v e 2R B0 AR, o = T LR
PR B e A, BE L, o miR-101
AT RE AR A i RE 28 J AN AS BT 0 T A 0 s i
LncRNA 5 miRNA JE i ceRNA ¥ 455 [ 2% 75 i 98 & 7
KB & ¥ AEFH, Huang S5 3 5% % B IncRNA
SPRY4-IT1 f }y miR-101 ¥ &5 , i 1 #1 ] ZEB1 i ik
S W 3 1R] 59 kR . T 580 4 Y IneRNA SPRY4-
IT1 4 1] I 55 miR-101 2435 #ft 28 58 o 988 8 3 Tl )
2% fift AT P60 344 B R 0 A AR R . b IR ATF 5 3R B IncRNA
B [n] miRNA I 45 i 9 3F Ji€ 7S AF 5% 2E $F IncRNA
MIR31HG Fl miR-101 1E R A58 X 42, EE SRR
SCHK, 20w A R R B, Ak R R R R 4 4
fF LncRNA MIR31HG F1 miR-101 7E 23 4k %Y B AR AR 98
HBAHNPREIREE, £ IncBase F starBase L &
W, JER KR E AR M S G LR, IncRNA
MIR31HG Fl miR-101 7 Wk £ 4 SR 5% v o] 4 Sy 431k
RUHUR IR A W bRic ¥, ABESEAE 5Ll b, 45
Bl R, R I BRI R X

AW FRA R Z A TE T I IR AR A R,
PR R Ah 25 H 95 K PTC FIFTC, X6 He At 28 184 43 4 1Y
SIRIN 3 P o SE L NG TR = S NI 0 = I i 7 1 S
F X} IncRNA MIR31HG Al miR-101 & ik Xt 43 fk %1 H1
AR B g 1 R 0 4 F AL AT IR AR SE 5 A SR
sk — P KRR, Z58 KR 5T, Ny
FEBR i 968 12 7 R0 B2 AR T 5 A g A

gi LAk, 755 4k A HUIR R 9 41 40 IncRNA
MIR31HG i # [ miR-101 & FiH, H &
AR PEAl BB TS AR AR5 .

HBF R AEAEARELEA BT E,

YEHE TR A TR LS5 HEfeikit
T wF. ANEK., KB EREFR, REHERS
MR IE; ANEK, BRETRELT,; FTALE
G it P AR RS S
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