T INZFERZ R - 165 JH- 20 M e
Il AR AL . TS BIOR R
LK HTJie A A2 2R 5 A% 1) S5 v

KARAN, B, 2 (ALt IX BB AFIHARRE, JE5T 101300)

WE: BH S M/MZREZEE (microRNA, miR) -165 P4 IG AR EEE . TUGHIER, JHRN
Foxt R A MR 2B R R . F33E JEEN20144F1 H 2201641 A T ALt /X BEBEi2 ¥4 188451 FF 21
Jide SR AT TR S, SR SER O E 2 R AW B (quantitative real-time polymerase chain reaction,
qRT-PCR) il 8 25 9o 20 2R R 5% 1F 5 20 2R rPmiR- 16 fRI A N 2635 7K F, - BUFFI 2 2R miR-1 64 X 6 1%
BIEHECR S TS, KT T4 A% ImiR-165 R IA 4, KT 1%{E % AImiR-16{EFKIEH, 4>
Brvi B R B 2. Edmondsonfy &, AESZAR. TSR RIF W F RS OL L TNM A G 2 50 X
AR RBEVI38E, g BELHEALAR (progression-free-survival, PFS) Fls A f£H#] (overall
survival, OS) , RHKaplan-MeieriZ2: i 4 77 1 28 I 73 HrmiR- 16K R 1A ZH FImiR-16 15 KA H 4 772 (1)
Z 5, FlCox [a] IR AR FR B0 T2 e 505 PO S R TR 3R . SR I miR =163 3 32 J5 b A 2 3 A 6 e
FFE i RHub-7, 3 rmiR-1630 FIEHMBAPES IR, FIF L A RA CRGT TG ; H
Transwell LIS AT MImiR- 16 EAR SN 4N MR 22 F R P AE A . 455R miR- 1675 [ 40 2RI 55 1E 4 1 41
FRAT A B0 5 090.86 £ 0.19411.85 £ 0.47, ERHSHEE N (1=4.009, P=0.016) . miR-16/KEiE
HAREZE TR R R TNM AR AE 2 59-500876.7% (23/30) + 53.3% (16/30) . 56.7%
(17/30)  66.7% (20/30) ; miR-16/=7Ik 4 FikTahrsH43.1% (25/58) « 43.1% (17/58)  31.0%
(18/58)  37.9% (22/58) , ZEFWIAGIFE L (FIEHHHIN8.954, 4.869, 5423, 6.544, PIEH4
50.003. 0.027. 0.020. 0.011) . miR-16{KFIEHMIE EZ< 5 cmltf5]440.0% (12/30) , Edmondson
[ ~ IR LI R46.7% (14/30) ; miR-16f3KEH LikTaFR 75 855.2% (32/58) « 63.8% (37/58) ,
ERTGH L (AEDHIN1.821, 2380, PEAHIN0.177, 0.123) . BEVI34E, miR-16{KFIALHM
IR B EPFSA I (2290 £2.17) MNAF (2947 +124) MH, ERESGITSE L (1=18.094,
P < 0.001) ; miR-16MKAKEHMERIEHBZOSHHIN (24.87 +£2.01) MHA (31.00 + 1.03) A
H, ZRE%it%E X (1=18.966, P < 0.001) ., miR-16{%7 ik 20 FImiR-1675FIALH Tk i A 173
[33.33% (10/30) vs 58.62% (34/58) THISATF3[40.00% (12/30) vs 65.52% (38/58) HIZERA Gt
SN (F =6.888, P=0.009; x'=7.046, P=0.008) . Cox[l[H3HrEM, K2R HFRER K
TNM 1112 i 155 R G R 2 (HR = 1.837, 95%CI: 1.627~2.345; HR = 1378, 95%CI
1.132~1.534; HR = 1869, 95%CI: 1.705~2.432) . FEXMEH ., BITEXIRAMmiR-1613 FikH 7554k
YIS AR E S A (85.67 £6.03) AN, (86.67 +3.51) ANFI (21.00 +3.61) 4>, HAIZEFHL#E N
(F=63.874, P<0.001) , HHmiR-16idFKIAH B E /DT 2 X RAFBAMEN A, ZEFAEFRITEREX
(¢=15.938, P < 0.001; ¢=22590, P < 0.001) , Z=AXTRRAAFBAPER AN ZRTHITFR Y (1=
0248, P=0.816) . £5if miR-167EAPEANIIHKIRIE, mmiR-16FHX R 7K F m] il FHes 40 (112 28 A
rs, HATEETG, HAPIIAZER. IR L TNM R R0 40 s 755 RS fE G R &

KR ATANfuE. BUNERERRR-16; 1278, #R, IWAORHEASME, TS

Relationship among microRNA-16, clinicopathological features and prognosis of hepatocellular
carcinoma and its influence on invasion and metastasis of hepatocellular carcinoma cells

Shi Dongli, Feng Yanping, Liu Haiyang (Department of Hepatobiliary Surgery, the Hospital of Shunyi
District, Beijing 101300, China)

Abstract: Objective To analyze the relationship among microRNA (miR) -16, clinicopathological features
and prognosis of hepatocellular carcinoma, and to explore its influence on invasion and metastasis of
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hepatocellular carcinoma cells. Methods Total of 88 patients with primary hepatocellular carcinoma
treated in the Hospital of Shunyi District, Beijing from January 2014 to January 2016 were selected as the
study subjects. Quantitative real-time polymerase chain reaction (QRT-PCR) was used to detect the level
of microRNA-16 in hepatocellular carcinoma tissues and adjacent normal tissues, the average relative
expression of miR-16 in liver cancer tissue was taken as the dividing point, the miR-16 high expression group
of miR-16 was defined as miR-16 = average value, and miR-16 low expression group was defined as miR-16 <
average value, The differences of tumor diameter, Edmondson classification, capsule invasion, portal vein
invasion, intrahepatic metastasis and TNM stage between the two groups were analyzed. All subjects were
followed up for 3 years, the progression-free survival (PFS) and overall survival (OS) were recorded. Kaplan-
Meier method was used to draw survival curves and analyze the survival differences between miR-16 high
expression group and miR-16 low expression group. Cox regression model was used to explore independent
risk factors affecting the prognosis of hepatocellular carcinoma. MiR-16 overexpression plasmid and empty
plasmid were transfected into Huh-7 cells to establish the overexpression group and negative control group,
and blank control group was set up at the same time (no intervention was given). Transwell assay was used to
detect the role of microRNA-16 in invasion and metastasis of hepatocellular carcinoma cells in vitro. Results
The relative expression of miR-16 in hepatocellular carcinoma tissues and adjacent normal tissues were 0.86 + 0.19
and 1.85 £ 0.47, respectively, the difference was statistically significant (¢ = 4.009, P = 0.016). The capsular
invasion, portal vein invasion, intrahepatic metastasis and TNM phase III presence rates of patients in miR-
16 low expression group were 76.7% (23/30), 53.3% (16/30), 56.7% (17/30) and 66.7% (20/30), respectively,
and in miR-16 high expression group were 43.1% (25/58), 43.1% (17/58), 31.0% (18/58) and 37.9% (22/58),
respectively, the differences were statistically significant ()(2 = 8.954, 4.869, 5.423, 6.544; P = 0.003, 0.027,
0.020, 0.011). The ratio of patients with tumor diameter < 5 cm and Edmondson grade [ ~II in miR-16
low expression group were 40.0% (12/30) and 46.7% (14/30), respectively, and in miR-16 high expression
group were 55.2% (32/58) and 63.8% (37/58), respectively, the differences were statistically significant
(¢ = 1.821, 2.380; P = 0.177, 0.123). After 3 years of follow-up, the PFS time of patients in miR-16 low
expression group and miR-16 high expression group were (22.90 + 2.17) months and (29.47 + 1.24) months,
respectively, the difference was statistically significant (# = 18.094, P << 0.001); the OS time of patients in
miR-16 low expression group and miR-16 high expression group were (24.87 £+ 2.01) months and (31.00 +
1.03) months, respectively, the difference was statistically significant (z = 18.966, P << 0.001). The survival
rates of PFS [33.33% (10/30) vs 58.62% (34/58)] and OS [40.00% (12/30) vs 65.52% (38/58)] of patients in
miR-16 low expression group and miR-16 high expression group were statistically significant (* = 6.888, P =0.009;
X =7.046, P = 0.008). Cox regression analysis showed that portal vein invasion, intrahepatic metastasis and
TNM phase III were independent risk factors affecting the prognosis of hepatocellular carcinoma (HR = 1.837,
95%CI: 1.627~2.345; HR = 1.378, 95%CI: 1.132~1.534; HR = 1.869, 95%CI: 1.705~2.432). The number
of penetrating biofilm cells in blank control group, negative control group and miR-16 over expression group
was 85.67 £ 6.03, 86.67 = 3.51 and 21.00 + 3.61, respectively, the difference was statistically significant (F' =
63.874, P < 0.001), the number of penetrating biofilm cells in miR-16 over expression group was statistically
lower than that in blank control group and negative control group, respectively (¢ = 15.938, P << 0.001; ¢ = 22.590,
P << 0.001), there was no significant difference between blank control group and negative control group (¢ = 0.248,
P =0.816). Conclusions MiR-16 was lowly expressed in hepatoma cells, the high expression of miR-16 inhibits the
invasion and metastasis of hepatocarcinoma cells, which is beneficial to the prognosis. The invasion of portal vein,
intrahepatic metastasis and TNM stage III are independent risk factors for the prognosis of hepatocellular carcinoma.
Key words: Hepatocellular carcinoma; Micro RNA-16; Invasion; Metastasis; Clinicopathological features;
Prognosis
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ZHE%ER (micro RNA, miR) & H RTRRIHE LS 2
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1 BRERE

11 AR5 % JEHL 2014 4F 1 A% 2016 4F 1 A Tbxt
TSI & B i 12 1) 88 51 Ji 14 448 P e 28 5 A e
TN B HEAT B TR . GINbRTE: D54 (BE
YERFRE 1297 FITE (2011 4ERRD ) U9 o R4 M 1 12
WrbsitE; @ TNM 388 1T ~11H; @& F A17
W=34MHs @FFA BE TSGR, Gl
PREEL CBFEREDTBORL 2%, HEbRbriE: O&FIHFH
Tl R @ NZRTHEAT 1t I A DGR T
@& I R MR . IrA BTN R %5 8 A
[F) Ry, i b o AT S X R e A B2 01 2 kit
[ fL#ES: 2013- (fEH) 028) 1.

1.2 34t FH@4I M R Huh-7 1 H TR R A
o4t B B FC BT, miR-16 3 Rk AR Ll HF I A
AW E I TE G 10% R 2R G & 100 Uml & %
Ff1 0.1 mg/ml 55 57 & 1) RPM-1640 5¢ 4= 15 77 2 fl
Transwell /N E W H 3£ E Gibco A F]; & RNA $#2£HL
KA G WS S A S 9 2 B R A EE I
[ (quantitative real-time polymerase chain reaction,
qRT-PCR) Rl &1 [ 25 [ Thermo Fisher 23],

1.3 3%k

1.3.1 qQRT-PCREGIAH A FmiR-16 2 [ AR < ik
BEAT AT, A D bR A% 9 T R U B 1) 1 e 20 23 AN
JE g IE WA (FEEAHNLZ%> 5 cm) , R
SURN A H2 B 7 & F0 00 % 5 0] & 45 1F v B 4
E S RNASE A miR-16-cDNA P #] %, FHZ
% qRT-PCRAA ) & 1 W P50 B S Bifk &, JF4 H
BTSN G PCRAT A EAT I, fx S5 X A
g5 RIAT T, A2 A C R R miR - 16 [ 4 Xt ik
K, HAFU6 NS ERF, miR-16 LGN
5-TAGCAGCACATAAATATTGGCG-3", T34
95°-AACATGTACAGTCCATGGATG-3,

1.3.2 7320773 AW Aft 75 834 : miR-161d
FaRMH . XA FX A, miR-1611 3%
LA AE R miR- 161 Kk FUR AR S G Huh-7, [T
Xof R A 48 4 25 85 R 5 Y Huh-7, 25 (6 BRALRT A
Huh-7, RHATAEACEE . 28U Sl 56 0E A
T I JE Ak S AT R R

1.3.3 4222 MEE R AR 2 Rk,
Transwell SEIG S 34 AF e AR IR B A 7s, Hip
/NE FJRA100 pi G R FEE, ADNEIEEHCIA T
SRR G HONE A KA AT R, R
WPEAL < 10°ml, K100 WM ELE )2,
GBS d, TR, WEEANETE, RS R
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Yeft, 1EE R NGB AR .

L4 e RFHe IR R EE IRR TR, HAkf
FEVER. E#. P B 42, Edmondson ) 2% . 1 fiE
Zf7 1INKZAR SRR DL TNM 4r 1% . LA
9 2021 miR-16 AN RIB B I-PIEC I, K
TEEE T %A # N miR-16 HE &4, KTiZEEN
miR-16 LR IEL, A EE LIRFRPRIZE R,

1.5 iy XHEEBEV 3 4F, 0 E o R A
(progression-free-survival, PFS) FlE A7 (overall
survival, OS) , FELIHFEHMUIAITEEIZNE.
1.6 %ot 3438 % F SPSS 20.0 i it 22 k47 5K
P miR-16 FIFHXT ALK A7 R AN 25 52
AP B TF R TR, A IES AR, DL x+
s ®ow, ZHREBCRTT Z 4504, AN
F LSD-¢ £ %:, miR-16 ik 3K 1A 20 F1 miR-16 15 K14
2H [B] () EL BRI R STAE AR ¢ K565 RE ELAR 2 A
Edmondson 7r 4. Q2. [TKZRE. A%
J¢ TNM 73 BRSEHE BERL DU EOR | o B, K
F o ¥ %y:  FH Kaplan-Meier 7% 2 i £ 77 #h 48, %
H Log-rank LB 4Ef7% (Graphpad prism 7.0) , Jf
F Cox [a] VAR TR BR ) 52 1 240 P Jegs T/ P ST
NZ. PLP <005 NEREGH2E L.

2 7

2.1 B9 —AFA NI 88 i 3 b B 1 52
B, P36 4], R < 455 284, > 45 %
60 1, M EAE< Scm44 . > 5cm 44 4,
Edmondson 73 %%: 1 ~ 114 51 5, TI~1IVZ 37 f;
FURERZAZ 48 Bils T TRKAZA2 33 il BN HEFE 35 s
TNM 438: 1 ~ 113 46 5], TT~IVH] 42 41,

2.2 miR-16 fE I8 4 47 An 5 35 (B 4 4R R A K- 49 £
F miR-16 7 JHJe 4 23 FE 55 1E 8 2 b A o ik
B 514 0.86 £ 0.19 F1 1.85 + 0.47, %= FH %1%
B Y (t=4.009, P=0.016) .

23 R F) miR-16 & ik K -F B 4a e % & % W R 4 AE
miR-16 1% % i& fl miR-16 = F ik H B EHE R G
EANEZIR. K2R PR M TNM 23 3
EZRAEZRITFENL (PY<005 , WEHERZY
Ai & Edmondson 4 2 1 % 7 L Gi il 22 & L (P >
0.05) . W& 1.

24 I~ F) miR-16 & & K -F A 40 2 )% % # PFS. OS
Fo @£ A MY 34, miR-16 [RRBHAMERE
YHEFE PES 205N (2290 +£2.17) NHF (29.47 +
124 MH, ZRASi¥E L (1=18.0%, P <
0.001) ; miR-16 1 %1k 41 fl = R A 41 B & OS 4y
A (24.87+2.01) MHA (31.00 +1.03) 4N H,
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ERESFE L (1=18.966, P < 0.001) . miR-
16 KRR IALH B H ok B AEAF RN 33.33% (10/30) ;
RUAETEZE N 40.00% (12/30) , miR-16 &= ik 4
H IR AR N 58.62% (34/58) , MELEFEA
65.52% (38/58) , ZEFHGHEE L (fF = 6.888,

) ) 20204 F12% 1

HRIEHFFEEYIEM LR E D> T F X A
FIBHPEXT R, ZRA SR X (¢=15.938,
P < 0.001; r=22.590, P < 0.001) , XX HELH
FIFATEX A Z 7 Egq it 2=E L (1=0.248, P=
0.816) , WK 2.

P=0.009; 5 =7.046, P=0.008) , WK 1.

2.5 BT ie s B S 09k Ao B & Cox [0
HaNTR, K22 N & TNM 4 1 2&
2 2 A e AR TS MO fE R R R (P <
0.05) , W& 2.

2.6 miR-16 TR T I8 el foAZ 24545 00 %l
Sof HEZH L B X R ZH A miR-16 33 %0k 4 5 E Ak
Y 4E M 4 BN (85.67 £ 6.03) . (86.67 +
3.51) ANFT (21.00 £ 3.61) 4>, 4102 5 H % it
¥ (F=63874, P < 0.001) , HH miR-16 [ 2 miR-16 IHAIMNFRELRAAIR ZEETE ISR

% 1 [E) miR-16 FRik7K P RTERARRE BE IRAREFHE [ 6] (%) ]

9 A% 5 Edmondson4-4& G B TNM4 4
i R LA A moneson oy N s Gk
< 5cm > 5cm I ~1 m~ v ZAZ (d I~1 m
. . 12 18 14 16 23 16 17 10 20
- 2 =
miR-16{k 4228 (n=30) (40.0) (60.0) (46.7) (53.3) (76.7) (53.3) (56.7) (333) (66.7)
. N 32 26 37 21 25 17 18 36 22
- 3 2] =
miR-16SH AR (n=58)  (555)  (448) (638) (362)  (43.1)  (43.1)  (31.0) (621)  (37.9)
P! 1.821 2.380 8.954 4.869 5.423 6.544
PfE 0.177 0.123 0.003 0.027 0.020 0.011
A B
(3o N, iRt
~ mEEA R TRk
S <
= B
& H
&= Bk
T4
PFSAAERS ] (HD PFSAEFEIIA] (H)
RFIEH 30 23 13 12 10 RFIEH 30 24 15 13 12
mRIEH S8 52 45 40 34 mRILH S8 54 47 44 38
1 A[E miR-16 FiXKFRF AR B EEFH
% 2 ZImATapaE 2EFER Cox B3I HT
TR F AR & B SE Wald PiE HRIE 95% CI
IRk AZ 0.934 0.268 8.014 0.001 1.837 1.627~2.345
B P 4545 0.831 0.184 5.007 0.025 1.378 1.132~1.534
TNM 114 1.247 0.339 9.167 < 0.001 1.869 1.705~2.432
M9 AR 0.592 0.113 3.921 0.263 0.556 0.382~0.721
EdmondsonZy 4% 0.639 0.139 4.056 0.159 0.532 0.229~0.605
QR 0.797 0.228 4354 0.108 0.613 0.448~0.796
NEX:| 0.595 0.114 3.416 0.211 0.484 0.311~0.635
E TS 0.682 0.137 3.955 0.247 0.592 0.331~0.741

TNM 4338, [ =1,

E: Cox PIASHTIIBME NG, JET: =1, A7 =0; [hkRE, Z=1, 5=0; FFNEE, £=1, & d.
P =0, ¥hHl, FiE=1,

[ ~1#=0; MBEHES, <5ecm=1, >5cm=0; Edmondson 73%%: MM~IV=1, [~1I=0; WZE,
LM =0; FY, >45% =1, <45% =0

0;
1,
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S A AR s ) R A R e 2R 2D ER
ZWRERILFEERMEE R, Hfrmg a8 KE%, ™
R B AR AT R A AE AR T, miRNAE 22
5 HFFmRNAs 3°-AEgwid X R it gs 615 F H
BfR, FOMAARSCHEE AR R SEE R, B Rk
B, miRNARI{EN B, 4510 K S 2 Floki
R 2 Wb &, FEemiRNAIE A P47 4, T
MBEHITRE", 42, miRNA KL B AREEE 5 s
FIRAEREEDIM G, CAEMAERY, miR-167E K
JB PR KR AL, Tl TR % A F-«B1 (nuclear
transcription factor-kB1, NF-«xB1) /%5 & )& & HEE-9
(matrix metallo protein-9, MMP-9) &5 Sl &
IR R R ZE, TN HAE R R B —ElE
H1: NF-xBI/MMP-915 5 4 G -5 T 1A 2 4 e
WA,

AT, miR-167E i 2 2L A k7K
RERTEZEFHL, RamiR-167EHE+ BA
PR, 5 BRI R 2350 o0 B 7T 45 3
A=, 43 HrmiR-165 11 PRI EFFAE ) ¢ R K,
miR-16{KRIEHEFONEZZ TTKZR . N
% S TNM T 5 b 2 25 & TmiR-16 =R A4, 12
NI miR- 1611 3R 7] R 2> (e 3k e 4n M (1)1= 28 K
¥, SRS R REA L HAh, A
TF 50} 88451 T4 e 2B 2 (IBE VT 2R B, miR-16/KKIA
1B AR (RN AR A7 R I R T = R IR 4,
FE/RmiR-16 5 I 41 e I T S UIAH G . 0K
FH Cox RS [R1 S AL 20 Bl T () sl PR 3%
SRBIATINKZR . N L TNM Sy B2 5200
Y TS OO SR R 25, 1B miR-16 7] g 32 2458
ot B A B ) AR B R SR R U, Peon
T miR-167E R 2 EB R RIME. Ak, REFHR
FRINRY 3 T miR-163 FRIEA AL AL, I H Transwell
SIS FEXT e 4 B AR 22 R I se ), S5 SRR A
miR-1653 F 154 7857 A W B A0 308 3% /0 18 6T
HEZH AN PEXT HRAH,  $27R 9 B miR- 16 ] $1 1] e 41
MR 285 %, Wik 1 RTSOR AR, (HBEARBLE] MR
WIRf, Afrdkstot.

g5 I, miR-167E @A KK IL, mmiR-16
AR R AT Ry 4 e A0 M 1 1R 22 A 72, B A
TEFENG, HAIkZE HHRERELTNM I
HT A2 52 T 4 M e TS T SR TR 2R
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