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# E.[HM] HIT microRNA-155-5p (miR-155-5p) 7 HAR IR L K R¥  (papillary thyroid
carcinoma,PTC) ™A 35 S AE T, 56 i X6 0 3 PR 48 15 48 &2 1 N2 muatL 17 24 1 (human
mutl, homologue 1,hMLH1) (¥4E/EM . [J7ik] R SR 2 & PCR K miR-155-5p 7£
PTC A ZURAN R (9 235K T o SR MTT 348 52 56 Transwell {228 52 56 W€ miR-155-5p %t
PTC 2 it 3% 58 AR 22 68 1 52 M . SR F 8 11 58 B3 12 R (Western blot ) I %€ 't 38 il i 75 512
B 3030 miR-155-5p %F hMLH1 #9338 . [452R 1590 55 15 % HEURI L , miR-155-5p & PTC
LA AR KT B N, 22 SR Gt eE B X (1=3.492, P=0.002) ; 4 4 miR-155-5p mimics
) PTC 41 miR-155-5p 1428 35 7K - A0 L% FE 2 BH 38 m | 25 55 S8 1124 88 3L (TPC-1 41 i
Pk : 1=4.214, P=0.002 ,BCPAP 41l Jfi ¥k ; 1=4.268 , P=0.002) ; # * miR-155-5p mimics ] PTC 41 i
AH LY X R 2 35 59 i 0 B i 25 5 A B2 B U (TPC-1 4 Bk 48h 1=4.378, P=0.012; BC-
PAP 4l ffi #% . 48h 1=22.106, P<0.001) ; % %% miR-155-5p mimics 213l 1 Matrigel 3% it % 14 41 i
BomW B2 T g, 25 Ba 5122 L (TPC-1 414k . 1=3.182, P=0.013 ; BCPAP 4 il
Pk :1=7.872,P<0.001) ; %% miR-155-5p mimics (4 PTC 40 +H hMLH1 2 4 2234 18 B A%+ %t
WA, 25 BAT i 2% 7 X (TPC-1 4l 4k : 1=5.137, P=0.007 ; BCPAP 40 ifi ¥ : 1=3.684 , P=0.021) .
(451 ] miR-155-5p it iff PTC 458 =28 , F AL Al B A& 38 ik 9 4% hMLH1 23, 3X 24 PTC 19iR
ST AR BT B0 A
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Abstract: [ Objective ] To investigate the effect of microRNA-155-5p(miR-155-5p) on proliferation
and invasion of papillary thyroid carcinoma (PTC) and its molecular mechanism (hMLHT).
[Method ] Real-time quantitative PCR (qRT-PCR) was used to detect the expression level of miR-
155-5p in 20 paired specimens of PTC tissue and its adjacent tissue. The effects of miR-155-5p
on the proliferation and invasion of PTC cells were observed by MTT assay and Transwell invasion
assay. Western Blot and luciferase reporter assay were used to detect the expression of hMLH1
(mismatch repair enzyme human mutl. homologue 1). [Results] Compared with adjacent normal
tissues, the expression of miR-155-5p was significantly increased in PTC tissues (t=3.492,P=
0.002). The expression level of miR-155-5p in PTC TPC-1 cells and BCPAP cells transfected with
miR-155-5p mimics was significantly higher than that of the control group (=4.214,P=0.002,and
t=4.268 ,P=0.002) .The proliferation ability of PTC TPC-1 cells and BCPAP cells transfected with
miR-155-5p mimics was significantly higher than that of the control group (t=4.378,P=0.012 and
t=22.106, P<0.001). The number of cells transfected with miR-155-5p mimics crossing through
Matrigel was significantly higher than that of the control group (t=3.182,P=0.013 and t=7.872,P<
0.001). The expression of hMLHI1 protein in PTC cells transfected with miR-155-5p mimics was
significantly lower than that in the control group(t=5.137,P=0.007 and t=3.684, P=0.021). [ Con-
clusion] miR-155-5p promotes proliferation and invasion of PTC,which may be through the regu-
lation of hMLH1 expression.
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FLR J 98 2 PN 40 0 i B o o i DL ) S e
T LA ARk R s AN W3 in 2 BT 2 N
UL A 6 A7, FEMA LR RLZ
AR MR FL 3k R I8 (papillary thyroid carcinoma,PTC),
BB R B 85%~95%", PTC. H) % i Fe 2t FEAIL il 1t A
Wi, HRTCH PTC B KM 5 5t 1 DL S A G
AW RS PTC & 4 & 5 /I RNA (mi-
croRNA ,miRNA ) & YI#H 5%

miRNA J&— 2K B8 19~22 1% 1 1R JF 4 i
RNA, H: 254 mRNA 19 3'dEH#HPE X (3'-UTR) , Jf- 7¢
FESEIR VR RE N IR miRNA 76 48 R 40 1E % 4=
PR Re rh R G OCHEAE 11 An i it AR 40 A i TR
SE DL KO O . miR-155-5p 1E 4 &I A K Y
miRNAY, 7F Z2 Ff i Jeg 41 29 K 20 Jfa v 22 s 22 3K 810,
{2 miR-155-5p 7£ PTC ZH41AY ELAKR S 1k 5 i PR B
FRAE A A PRI TR 4D

N4 b g £S5 BC 48 2 2 (mismatch repair
proteins, MMRPs ) % T U F & 52 DNA & il o i) 5
AR R H 2, MMRP 1Y % 2% 5 B0 75 4 fd ) DNA
R WA, XA AR TR A TR M (mi-
crosatellite instability, MSI), hMLHI J2& 3 2 19 45 Iid
DNA &5 5L N 2z — | H A6 A S B 2 Ao hiE MST 3
I Guan 2% 3 hMLHT FE R B9 54 B AL vl fig
TE BRAF SEH 58 A5 {12 1 (%) HCRR B g 2% A Pl /R

A DR A2 i I ok AR W AE B T miR-155-
5p Al 454G hMLHL, A i 55 30K I miR-155-5p
1 PTC ik 263k, T fift Hoxt PTC 40 i 3 58 1R 22 fig
JIRYFE 20 ot H SRR ) hMLHT WP Rk
AR R IR I FHLRE

I HR57®

1.1 —He
1.1.1 ARk

AT BE B 2016~2017 4F F Wi 1148 M98 = i
Fr 00 O B R R 9 TR B9 PTC B AR B A 988 55 4 41 3t
20 il , W A PG AT S AR BRI . A AL B rh 5 4k
6 1, Ze i 14 151, D) HHR 53-8 i 98 VS 55 br AR 2 4,
T A A, A B bR AR 3 R 245 R AE 3min
P58 B, Ik B 58 S5 3y FEIC RNA ATV A2 Tl A
wEh
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1.12 @z

K B RHBEA PTC 40 (TPC-1 4i il #% \BCPAP
Hfitk), EAZNERM T, BT 5%C0, 1
3TCHFE P B F% B 2~3 W E Atk Fae A K
1.2 /5 %
1.2.1 hMLHI % B 5 miR-155-5p % 413 % Fam

i# i3 DIANA tools TarBase v.8 M 3k £ & miR-
NA-155 By EL A
122 tminsE

B G T — RN A0 M LA L 24 20 T 1 B 4 b
T 6 fLAR N, FFeH R AN AE K% & 70%T,
M Lipofectamine™2000 (Invitrogen ) # %% miR-155-5p
mimics M X i J¥ 51 (Negtive Control ,NC), & F 5%
CO, 1 3TCHHF TG TR FE UL J5 24~48h HEATIR 25540
123 %8f% % PCR

K HH Trizol 5 H#EHUAS ZH AN Y B RNA, #4235
UL A5 (Mir-X™ miRNA First-Strand Synthesis Kit,
TAKARA,638313) #:E#EAT S sk 4 RNA 5% o
1 ¢cDNA , qRT-PCR &7 £ (SYBR® Premix Ex Taq™
I ,TAKARA ,RR820A) #1775 & PCR ¥ 4 ,qRT-
PCR B WK Z N 25ul, 4345 SSYBR® Premix Ex
Taq I (2x)12.5pl,PCR Forward 5| %) (10pmol/L)
2.0pl, PCR B2 111 5141 (10pmol/1) 2.5l ,ddH,0 8.0l
1Y (RICEREH A RHCA BRA R AT .
miR-155-5p I % 51 % & CTCAACTGGTGTCGTG-
GAGTCGGCAATTCAGTTGAGAACCCCTA, Fi514
4 ACACTCCAGCTGGGTTAATGC TAATCGTGATA;
U6 L5194 CTCGCTTCGGCAGCACA, R34
4 AACGCTTCACGAATTTGCGT, PCR {¥ (ABI,
Stepone plus) ,PCR #3142 i £/ :95°C 10min, b J5
95°C 15s,60°C 60s, HE 40 MG, 15 CT 1H,
miR-155-5p MUARXF R IE ] 27T et 55, B
A i FEAH [R5 A I 3 9k, SROF- 3408, XoF A5 B8 4
ML 34T
1.2.4 MTT 4 ® miR-155-5p *F PTC %0 it 3 74 44
EAL]

e UL Yy miR-155-5p KX BF 51 (NC) 4 A
PTC 4l g (TPC-1 40 Jfd Bk . BCPAP 41l g ¥k ) 45 5% e 5¢
Ji F 40 i 43 3 7E 12h . 24h 36h 48h K I MTT 35 i
PR 490nm I OGEE(E (optical density value,
OD value) , 7> Hr 20 S B GRTE % . SO0 E A 3 Ik,
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1.2.5 Transwell #* # # miR-155-5p *F PTC 27 e
12 B4k 84 % R

KSR B DL 1:8 19 LE B B 50ml/L Matrigel
fU 9% Transwell /N JEFBIKAY I 210, BCE T 37°CE
AR . BURE Yt miR-155-5p K X} BEJF 51 (NC) 9
4N PTC 48 (TPC-1 4 itk . BCPAP 20tk ) , %
R L ST 5 ) 40 AR FL 50 000 B I A/NE | CE
T35 5% CO, 1 37°CHFAH h 5 3% 24h, HIME R
K Matrigel 3657 A1 2= A9 AN, T 0.19%%5 i 45 it
Franf et s T 2es I, LR A 3 K,
1.2.6 Western Blot

£ L 24 ik AR A S AR VA R, T BCA 320500 & A5
FWREE . W5 AR ERE R IR LK, S N
BN AW AT Th A —BT (=% ,11697-1-AP)4°C
WEE AR B A TBST E iR FHER FiEvE 3 k.,
TP, F IR E 30min J5, TBST iR N ¥E 3 ¥, A
IRAH ECL W s RN, F gt . % i As &
QAT AR A B4 BT B AR 1 K BEAE
1.2.7 3% e & B4R 4 2k A 4o

RLU) (B B DA ko % 28 il o 75 81 1 RLUAA,
HRE A5 ) HE AR R L %5 miRNA X #35E PR] A 40 46 4 1
1.3 FitZF4eE

fii FH SPSS 20.0 St it27 844 o Hr g s , >k H Stu-
dent-t A6 5 Xt 21 (8] 5448 17 22 5 50 47 P<0.05 0 2%
SHESIFE X,

2 & R

2.1 hMLHI E£E5 miR-155-5p & & i S

AW BF o M I 45 R S UE 92 hMHLT 2
miR-155-5p HEEE , 45 G005 A Figure 1 iR,
2.2 miR-155-5p 7€ PTC #H£R #0420 Al Fp B R K 7K F

K 2B a2 it PCR SEE0 K PTC 2 2 K9 55
IEH 410 miR-155-5p AR, R ER. 5
S 55 15 W 414U FE , miR-155-5p #£ PTC 4141 il 3
RACEFI RN, ZS A S E L (1=3.492,P=
0.002), UL Figure 2A

K F S¢ I 5 & PCR 5256 46 11 PTC 46 Jifg (TPC-

1 UG Je miR-155-5p J& LA &
&5 Yt miR-155-5p (19 41 A PTC
40 (TPC-1 40 il ¥k \BCPAP 41l Jity
Bk, 76 5% Y miR-155-5p 48h J& , %4
fifk 200 1, T Y XL ' 2R Tl A T 35
% (Dual-Luciferase Reporter Assay
System, Promega , £1910) , 7£ K I 4%
(Synergy H1 4= Yj e i FLAR A A
bio-teck ,Synergy H1) _L#EfT4:
18 LLHEE KR 56 R B NS 11
UL, ] Renilla %' 2% Bl 5 45 1)
B AR X B (relative light unit,

Figure 1 Prediction of binding site of hMLHI1 gene to miR-155-5p

* o =1
 — z = *
0.003T Z150[ £ 100p I 1
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£ 0.002} 2 100F @
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= 2 = a0t
& 0.001} | E 50 E 40
z £ 20}
3 3
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T
Carcinoma  Adjacent normal tissue

A :miR-155-5p expression level in PTC tissue

Figure 2 Expression level of miR-155-5p in PTC tissue and cells (*P<0.05)

TPC-1-miR-NC

TPC-1-miR-155-5p BCPAP-miR-NC BCPAP-miR-155-5p
B :Quantitative PCR result
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1 .BCPAP) SZ56 2H A% B8 20 1 miR-155-5p

FEAA T 2ok 5 R R M TR s s .

) o mih- =Jp . min- »‘-»p
M8, %% Y« miR-155-5p mimics A9 PTC 4il il

o 1.5T 5}
H miR-155-5p MR R, B2 | 3 % 5 17
SH AT GE it 2R . (TPC-1 A M bk o= | B 2 .l
4.214,P=0.002 ; BCPAP 4 Jiil £k : 1=4.268 , P= 051
0.002), " Figure 2B, 0 1I2 2I4 %6 45; 0 12 2;1 316. 4I8
2.3 miR-155-5p Xt PTC 40 B8 58 &5 71 8 1 Time(h) Time(h)
A:TPC-1 cell B:BCPAP cell

KA MTT S2 500 PTC 41 i (TPC-1 |
BCPAP) 52 20 1 % 8 21 (19 W4 B ik 7, S0 Figure 3 Ability of cell proliferation
g5 R R AR T BB AL, 4 U miR-155-5p
mimics (1Y PTC 40 it 3% 58 58 77 91 & 15 o | HL

£ HA G 2 L (TPC-1 4i i bk 48h . t=
4.378,P=0.012,BCPAP 4H it 48h.1=22.106,
P<0.001), U, Figure 3,
2.4 miR-155-5p xf PTC 4 AE{2 & 8E 1%

K H Transwell 122252 55 5 01 PTC 241 il
(TPC-1 . BCPAP) 5256 2 I 0f BRZH AR 2R BE | B
71, 8538 BN 5 Y miR-155-5p mimics 2138
it Matrigel 2 5T i (1) 248 At 5 W] 102 2 T XF
WA 225 A it E 1 L (TPC-1 AR < 1=
3.182,P=0.013,BCPAP 4f Jifi #k :1=7.872, P<
0.001), WL Figure 4,

*
2.5 FF miR-155-5p =L 7 K& xF B & 5 25000 150001 1
(NC)BJ PTC #aBa s hMLH1 A& £ 20000 ks
K ] Western Blot 52 %5 46 Il PTC 4 /i ;i 15000 2 100007
(TPC-1 BCPAP) 5 5 41 Fix) B 21 i hMLH1 | S 10000 S ol T
FEAMMELE, SR ER, $Y miR- 2000 F
.. \ 0 . 0 .
155-5p mimics ) PTC 41 hMLH1 & 1 TPC-1-NC TPC-1-miR-155-5p BCPAP-NC BCPAP-miR-155-5p
RIBW BAR T XA, ZRALSIFE X C:TPC-1 cell D:BCPAP cell
(TPC-1 4L #E ; 1=5.137,P=0.007 ,BCPAP 4
bk :1=3.684, P=0.021), UL Figure 5. Figure 4 Ability of cell invasion report(*P<0.05)
R ® \\\\“
o 59 =
G a0 e
N \x\\"‘$ \-\\x—\‘ﬁ? “;\\’\5;8“\?.5 ud L5 l
AF o A2 2 1 1
Q?\’ ﬂQ("\ \,’()\ ?’%C“
100D — s . B 10 1.0
70kD— hMLH1
0.5 0.5
D S S S \ CTIN
TPC-1 mif{—NC TPC-1 miR-155-5p mimics BCPAP—miIP\—NC BCPAP-miR-155-5p mimics
A :Western blot result B1:TPC-1 cell B2 :BCPAP cell
Figure 5 Expression of hMLH1 protein in PTC cell (Grey value ratio) (*P<0.05)
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26 KHAEBMBELER

K 9¢ 6 28 W 45 S 36 A I 293 241 Jifd 5% 46 26
FUGT HE AT rhoRe X 26 ' 3R BTG 1, 25 L o . 5 R4
AHE, 554 miR-155-5p mimics (9 293T 40 ifg i AH X
FOLEBEE AR T X A, ZRAGIFE XL
(t=10.750,P<0.001), U Figure 6,

20T *
2 I I
E
S 15F
<
on
g
< 10F
3
(5
Z
z 5T
<
[t
0

miR-NC ~ miR-155-5p mimics

Figure 6 Luciferase report assay result

FEOBR it L S TR 988 2 S5 5 DI 1 FRIR S P g |
AR R R K Y TS AR R
miR-155-5p 75 & F I 26 8 rhak 638 | 9 Ho A i
b 2 B0 Zhang 55 "OWF 5 K B miR-155-
5p ATAE Sy S5 0 B a7 W A AR g AR A2 R KU 1 i
IRAEVIPREY) . Zhang %7 & B it ik miR-155 AJ
P& 55 PTC 40 M/ 3 1, I HL AT DL 2 40 Jf 45 7% 1%
B, R EE2E I miR-155 &2k PTC &
ELAT g o1 R HUIR IR AT 5 20 S0 0k (L 45
SR e A% A8 S TN 3 300 B 166 56 W R s LR i, G T
fER PTC JBRE TG A RITATTEIRZ — . Lee %1012
TR & I miR-155 FRIKKFAT B T X 45 R PR %
PGS, JF AT AEMR L2556 7% 0945 00 R DX 4 R PE W
PERGAE , AT A PTC 12 Wi (4 1075 22 AR 4

ASBIE5E FRAT] 38 2o 52 B o i PCR 52560 UE W] miR-
155-5p mI RE7E FAR R 2L Sk R 1) & 2R & R b k&
R AR, FEARBURILH A fF i — D5,
i i MTT | Transwell 4278 52 50 4iE W] miR-155-5p i %
kX PTC #3458 Ffz 2268 1) HA fE e

hMLHI f T ik 19 3p21-23 X4, &2 A2
DNA 4014 & (mismatch repair, MMR)Z 45 it 5 % 4
BCER A o hMLHT PR i F A0 2R 16 IR 55 55 2 Fp ot
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TR I g8 & A= % U0 AR OG o W AR 19 BIL R TTORE A
hMLH1 £ H Ay ik 2% 3 s T FR e, ATk — 25
i — R B R 0 2 S PR BR o FRATHT BB 5
% BAE PTC 4140 hMLHI F£ 8 5 ) 7 $ 4k R
W TR 55 IE R A O B 5 R kRN Bl
JRIFRAZ LT B T 43 300 A S0 bk 8 S R I A L,
15 R P T 6 (3 P>0.05), BRI IA
hMLH1 5 )5 )+ W 36402 PTC 241 20 A5 0L i
S FFAF  hMLHT A2 5K M, IF5 PTC /%
PR OC R B Y™, AW rh IRATE o AR W F B2
T Western Blot 0 X %% 5 2% BG4 46 11E & B
miR-155-5p Al #E M hMLHL 59 %35, dF— 200
W] PTC " hMLH1 i A7 76 5 5% I KSF B 4 il

Giaginis 55222 # W &I PTC ' hMLHT £ [H
FIKH (40% ,16/40) B W i3 T 14 AR M 4595 (13% ,4/
30), MK T 8 0 I8 (86% ,6/7 ) F %ML & W & Y B
FE i (80% ,4/5) F1 K 73 Ak 38 (100% ,2/2) , [6] i 38
PR AR VS5 59 hMLHL Y9 3% 3K 76 40 i k% 4, i
PTC ) 2 35 76 A% J& 20 1t o v ) At 268 780 1) B R AR
G b e DU R A% N, B BT A ARG R 36 5 T B hMLHI
(B IR TR L EE 5688 | AR IUAR O, 2% A BAHE
hMLHT 3 PR FHR R i g8 v ml R A7 7 XL 1
AP LA 7R 45 A A BE R (W52 hMLHT 3£ 5 57
25 o 2 LR 95 DR 225 W T 2 35, 35 % I g 5 T 9
HE &I hMLHI 76 5T SoA% B b i) 5 46 3R 5K A] e fie
HET R A A R L

AR GEATIA 1V 22 Jmy BRAE | QAR AR R JE 55 Kol
N RAEAR it i — 25 3F 4l miR-155-5p /4 PTC 4=
Yibs B0 SR E  hMLHT 76 PTC A RS BE 44
FHBL At 5 2E— 25 1 5IE

Zi L ik ,miR-155-5p 7€ PTC W £ ik Tk, ol
feik PTC M8 F1i2 28, Jf vl 0 4= hMLHI1 5
23k, BIRYT PTC R FE#E 55,
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