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ABSTRACT: Recurrence and metastasis are the most important factors which affect the prognosis and the survival rate of the

patients suffering from hepatocellular carcinoma. Studies of hepatocellular carcinoma focus on investigating the mechanism of recurrence

and metastasis and seeking biological markers for early diagnosis and prediction of prognosis and targets for interfering therapy are the

hot and difficult spot at present. This review is mainly focused on the research progression in fields such as microRNA,CD147,cancer

stem cells and tumor microenvironment.
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T4 it g5 (Hepatocellular carcinoma, HCC) & {H 5L |- 5% L
H A MR 2 — , R AR FBET R4 BB 26 6 ALAIES 3 il
TR AR SR RSN ARG % Jre , T 20 Mg )3 7 B T
H A ast, (EREARAHEYIBRG 1Y 5 4R 8 KRBT 1K 50 %L
R AU R B R, 5 AEAEE SR 20 %-30 %5,
JHF 20 B0 () 52 R RN 8 B R 52 M s A7 SRR AR A A A7
AURR R, R, 31 LA HCC &2 K5 R AN ML AU 58 A%,
SIS o A SR A0 9 R R G A E8 43 HL I 40 microRNA |
CD147 43+ M 4t g DL S b g B 5% A A DG 08 Jr il A7 25

&

1 microRNA 5 HCC B X E#H

microRNA(miRNAYE I 4F % & A — 2 A44E T 2
AR EE 20l 20-22 KRR B/ RNA  miRNA 7EAE9)
PEAL AR o AR ST AR AN M AT 3 T e R B
B RHERELCTFEEMNMEN . Ok 82 0I5 R
miRNA 7R RSB IR 1 kAR . R B RG22
wWE MR R AER . £ HCC HE R K T IJL RS £k
B9 miRNA, Hhfg 2% % A 35 miRNA-122 miRNA-125
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AN B 20 F miRNA 5 HCC B2 & 58 R B9,

miRNA-122 75 IFJE b 4 St 3k, Hokik & & R4
miRNA S5 1 70%, SE N IE h 3Rk i F 5 11 miRNAL,
W98 W7 miRNA-122 7E3T 70%HCC 21 41 3k T 9, k5%
i miRNA-122 {5 40 1912 28 FLERS B T 3G, TH 55 i
A T miRNA-122 (% FE A A {2 28544 . Fornari
F 2 BRIFY 2 AR T8 miRNA-122 1 8 35 L 52 O I [i) 4
Ji, IFIER] miR-122 3@ 1 15 cyclin G1 >R300 p53 AR
TE M LA R S v, AR 20 M ) (= 2R RS RE

miRNA-221 7£ 70% ~ 80% 1) HCC #4141 rp K B 357,
Garofalo SFMOEMR NAMYIFFT I HCC 221 miRNA-221 [
Bk T PTEN 3£ [K(gene of phosphatase and tensin homo-
log deleted on chromosome ten, PTEN) A1 TIMP3 & [X (tissue
inhibitor of metalloproteinases, TIMP)f{ 15, PTEN J& AKT &
7Ry Bl R TIMP3 ) 2 A R 4 B & 1 B (matrix
metalloproteases, MMPs) A5 , AKT 342 A9 1401E DA K 3k il
A AR G AE I A T | R AR R R R AR
Rong ZM"HF5¢ 78, miRNA-221 7E TNM I #41 IV # ) HCC
AP RRACE I B E T TR L, B 5HE5 A, 5%
B FEHE FIH, R miRNA-221 5T W@ 40012
ZE5% . Callegari E 4558 o 57 miRNA-221 157334 A5 B
/NS, 2 I miRNA-221 fi2 i 1 IFNEZH 2L g A8 1 7, I3
ST miRNA-221 ZEAZH R AR IS W WA Iy i A4, B ag
iy HCC 5 R R IRy T SR AR A

Yan SRS & I miR-148a 7E A 544 HCC F2H 21 1Y
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FEHEETOAR ARG MYFEALZ, JHIEY miR-148a
i Wat 55 &% 1E 2 —] 5% b (Epithelial-Mesenchy-
mal Transition, EMT) F1fiad 4 A4 04 2R A5 SIe 40 il JH- 20
Mg %% . Zhou ZFMNIER] miRNA-491 toi b BH 1k b 57 8] BT
EALIFBEAC MMP-9 (17K - BH 1 AF AR 5467 o Chen 5509
&3 miRNA-100 {1k 5 HCC B 1) TNM 43 # kL 45
ARG U R R R R B YIM S, IR SE miR-100 3 13 FAIG
plk 1 2 R e 09 A A I 42 0 e 4 A P58 . b, JL
2= A ARIE S miR-1719 miR-126!" miR-2 1195534 2 5 iF- 4
MU & SR, SRMEH T IRER 4 8 234 1 miRNA (137
FEHLH R S8 2 W], R E TR AP, S HCC BEE K
BRGNS TIRYT FTIL TTTRE SRE s A LS

2 CD147 5 HCC ME k8

CD147 X 44 240 Mo oh 1 5t 4 i 25 11 i 75 = IR - (extracellular
matrix metall Oproteinases inducer, EMMPRIN), 2—7F& ik
T b 96 20 B 3% T AY 2 REBE AR 1, R e e Kk A 1 K
(immunoglobulin superfamily, IgSF)iY. 5% , £ HCC Ay L K 4=
2 R R R EEAE . Jia SFURSE R W] CD147 431
YR E T 3R 4 )8 & (i (matrix metalloproteinases,
MMPs){ =4, 8 m T HCC ffZ85 %86 71 A RNAL +
WHORT I CD147 BYFIK, W8 1 e i A= KA F% . Tang
G IE CD147 il # 4 &K a3B1 4 F % FAK-paxillin Al
FAK-PI3K-

Ca2 5 i Sl IR 15 Iohes 4 I R 12 28 R R e T -

JiT 240 9 3 o 40 L 2R HE 2 5 0% e A s 3 S B
(RERFR . Zhao FPWESTIESE HAb18G/CD147 FIfEHK 2
H(annexin )& —%F 540 -E R FEHAC M EAEE A, HEZ
() P A E A P 98 240 P ] 52 5 B M BT oK 2 8 SRS E S PR
i B A8 3G e A P & 4 T B AE A o A bR 24 Y v o
HADb18G/CD147 i}, 24t fit 7 HH BT oK EURE S [RITE 2 s s i
BRFIE ; TAE ] annexin 11 A, i il 7 H B) 58 B AE AR T2 5))
FHIE. HAbISG/CDI147 i it /M43 5 annexin IUAH H£F I
il F R A, BTN Rho {55155, B 1k 4H At ) BB K
EREZ S, LA, A58 PUA & B i integrin-FAK-PI3K/PIP3 {5
5 %, HAb18G/CD147 & W] ¥ 1% 40 i i b 9 WAVE2 FI
Racl, i ANARIE SR O 2 , A B TR RS .

RGPS HF TP R HCC A AR BB e &
o Ke PG R BIAE YR S T s 4R h CD147 B Gl ik
ik, WAL RNAL FH R FE CD147 B9K3E, WES: T 41
HIREPH T, CDI47 ()55 1K A Bl o1 0% PI3K/Akt {5538
BRI T R A AR A R S TR

RBIFE IR W] CD147 73+ 5 HCC W REFH e 1%
YIMISG, i 2R il CD147 By F2 ik T RE 2 M T4 i
i 58 R IR TR T PR AR B B

3 METHMES HCC BB R 55

Ji 982 - 4 Jifi (cancer stem cells, CSC) 245 s v /b B
[ R TR BE 1 IR R8T A S PR T B 0 A B, R g T
W K FER AR TR 25 M AR 25 LR o PR T A AR i

F 1977 A, Z RS ROk M2 R SR S 58 3% B
FEE N IARARAE U 2R o lboRa s e . LA R 9 B S5
S B S IR SE T IR AN AR AE . LAk, 56T HCC
P T AU AR A A VR L B SR AR 5 0 T A0 R T AR TR ) SR T
B TIBEL MR, MR A T HCC B KRR IR L5 B k.

2011 4, Lee SFPIFFE N 53R A T 240 M- BB Ak 7 245 19
P, BT TN BRASE RS H R AR HE PR T 4B, D) R R 3R 1k
TR R T T AN R AR R CD247, I REE B
JiEE AT K CD24" (1 T4 HCC BE ARG —FE M E &
R R D i CD24 9 TN i) B s 3 £ o [ Aip
MBS IR o 20 BF5T 0% B CD24" [l 1 4m
JHO38 S STAT3 {55 R4k 0 T 240 B 3 TR I 0 0 e
TE

Yan ZPIRFFEIE ST SMMC-7721 40 R B8 21 1
CDI33" 45 CDI33 i T 4nfgitt, HA EsRAA P
AN EURRE ) . i G R AHIESZ /K 87(GPR8T) H Fad /i %
ik, 1M GPR87 Wit ik 4r EJH CDI133 fy4ik, {2t HCC 1Y
R IRIMZZERERS . AHZ , GPR8T 1 T | 241k CD133 1
FARKOF AR R R RE M2 [, X8 HCC &2
RER BB IR AL T R A

Fan %P\l HCC B 232 VIR IR YT Je g 52 & D I
AR AT BESE: Fh 00 R I8 20 B A T VD Bk 22 /i B 28 M
%, IR AT SE . BTN 82 Bl HCC BF G CSC T4
W, H A 56 41(68.3 %)l F T E#H CSC,H§3F CSC Hy7K-F-
AR 19 /N G PR TNM A B AH G, Tl 5 I g e
M RAL . LR S UIBR RE H 4L CSC T 9 E 43t
WA ARG 7EA B AL E & AY HCC B34 gk CSC
B H ST K SE43 3154 0.02 % T 0.01 %(0.05 %438 1 mL [ 7%
TE1E 54~ CSO), 2R A G251 Lo ¥ CSC /Kt 0.01
Yo TN AT A B & SN % FSNE K B HERR 4 51 73.2
%.65.0 %K 73.2 % @it G & IS R CSC AKSE#E i
0.01 % O Bl M P A S5 IR I P 2 & B ik &k 1) S s T30 0
HF .

JF 20 B g RS AL AR I s & % B2 1ok S BUF B AL IR T 2R
WA B, Fl, Zhou Z5PIFSE A B IAH, ILRT HCC B
17 IR ABA 0 v — LSR8 e 19 /N B0 A i mT LA
OO0 B TS 0 eI A Wy 2R AR AR OR A I ST O SRR S iR
TAAENMRIE B B & R G R p R B E IR,
AR HCC Ay A= 2t o BRI, W L) FH e T 20 A G
Tebrok e I AN A R AR 1S RE , JF HCC BEBHA S
RS B H AN S %,

H T, CSC 33 HCC & kM {55 e AL DL K4t
CSC [ [ 357 45 () AT AR AT I (4R S5 M A, 3K 22 R
fifdext HCC & k5 R nBh 1A S s H Wi T 223 3o

4 MERMIRE S HCC MR R ER

FITiE MR 50 3R 5% (tumor microenvironment) 258 g 7F A= K
SR R ph b R 0 i B G L4 AR A0 D L b B AN R | e s A
U, TR a0 A TR LA A TR P 40 AR R AT T R 2k e AR
W I S A K P 55 TR R HE RN S 4 DA 6 R AR R R
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B, o g eged AU LA R T AT B4 GERR R IR B T . AR
K 2 AT 2 B, HCC 3 41 A S HE g S A 55 2 1) /) 81
AASEAE M A M A AR K BB | b R Al R e R AR T &
BRI RERE] T o E e,

JIF LR 41 ffd (hepatic stellate cell, HSC)# A T 2 Jih 983 {3 B
Bl FEW 2P, Sun™GExt 252 GIAT IR VIBR AR 1Y £ 3
(AL ST (¥ HSC BEAT A3 B B3 IR A1 SE 86 2 R W] HSC W]
SRR IR A A K L P S B e R R R RS RS BB T - IR IR
Pl 7R 45%0) HCC JiE 020 s 7 HSCs, HHS 5 5 Mg R
JNP=0.027) {98 TNM 43> #(P =0.018) . & IM1 45 {2 JL.(P= 0.008)
W AEDG . 2278 5 23T ks b 40 2 H HSCs R 38 I i i
BHARJGTCE KRN INE . FEME RS, R
JiL A BIRAS Ty BT RS AR, 4 A M PR SR 1T HCC
KRR SR TR 2 5 HCC B A5 R M EAk
FHLE AR Z B Rl , A TR, TG AL A HSC i@ i i
i FAK-MMP9 {55 & 72k e i HCC 122854, SR
HCC & R 1R YT B Hbpra S Y,

JHF 40 g £E 4 [F ¥ (hepatocyte growth factor, HGF) Jz H 52 {4
c-Met J& I # FFAIARAE K A i B 2R T F o BFFTIESE HGF
B LIRS HCC ME R BB E VA, Rk EAMEE IR L
M, 7E HCC AT R B b, HGF 3k /K 0935 n LA S ik
JA sl T2 H AL S 25 o-Met (1 &Kk 175 S I 41
Jitt (circulating tumor cells, CTCs)AY | Kz 40 its—Ia] 78 R 4k , 3
I HCC MfRZZHFERETI™,

F3H0 RS S e GO B 4 b i 43 G s 20 5 A
SEN MBI i A P 7 40 i A= 4K R F- (vascular endothelial growth
factor, VEGF)™ ¥ HUAR B i 2 2 (k0955352 5 T HCC &
Ki# .

B2 AR AL TR #E HCC 18 & AR B4,
ATREL IR, $E 2 %% HCC (& & AR 385685, T ZRIH “ TR
IR BIRER BRI (B A ™, S — 2R A 5 v
AL AT T HCC B R FE R0 BiA A B R L.

S/NEERE

HCC W A FRE I T 2006 ) 77 RO 88 KI A AP i e 2
BERERT, LRI A LR LE R Sl LSRR
HCC R R Z N RS, ZHBOL I, AW Z R shsd
T JRHUA SRR = Bl A, T ARG % R R Y
MRCAHRLR G B i A e o™, A HRIDG 11X — 40Uk ) ZE Ak A
FEEHUAT 18 2 BB, T R B 20 T I R, R
SEARTENT R HCC S ARHERL YA AL LK SERIIFTE R ) i
IRFAAS IR AR B B 2 E

£ 30K ( References )
[1] Fares N, Peron JM. Epidemiology, natural history, and risk factors of
hepatocellular carcinoma [J]. Rev Prat, 2013, 63(2): 216-217, 220-222
[2] McGlynn KA, London WT. The global epidemiology of hepatocellular
carcinoma: present and future[J]. Clin Liver Dis, 2011, 15(2): 223-243
[3] Pang RW, Joh JW, Johnson PJ, et al. Biology of hepatocellular
carcinomal[J]. Ann Surg Oncol, 2008, 15(4): 962-971
[4] ZEA, EF L, A445-F, FRINE 7K 1] FL£m1EE,

2012,25(5): 257-263
Wu Meng-chao, Pan Ze-ya, Zhou Wei-ping. New challenges for
surgical treatment of hepatocellular carcinoma[J]. Infect Dis Inf, 2012,
25(5): 257-263
[5] Budhu A, Jia HL, Forgues M, et al. Identification of metastasis-related
microRNAs in hepatocellular carcinoma [J]. Hepatology, 2008, 47(3):
897-907
[6] Esau C, Davis S, Murray SF, et al. miR-122 regulation of lipid metab-
olism revealed by in vivo antisense targeting [J]. Cell Metab, 2006, 3
(2): 87-98
[7]1 Coulouarn C, Factor VM, Andersen JB, et al. Loss of miR-122 expres-
sion in liver cancer correlates with suppression of the hepatic phenoty-
pe and gain of metastatic properties[J]. Oncogene, 2009, 28(40): 3526-
3536
[8] Fornari F, Gramantieri L, Giovannini C, et al. MiR-122/cyclin G1 int-
eraction modulates p53 activity and affects doxorubicin sensitivity of
human hepatocarcinoma cells[J]. Cancer Res, 2009, 69(14): 5761-5767
[9] Fornari F, Gramantieri L, Ferracin M, et al. MiR-221 controls CDKN-
1C/p57 and CDKNI1B/p27 expression in human hepatocellular carcin-
oma[J]. Oncogene, 2008, 27(43): 5651-5661
[10] Garofalo M, Di Leva G, Romano G, et al. miR-221&222 regulate T-
RAIL resistance and enhance tumorigenicity through PTEN and TIM-
P3 downregulation[J]. Cancer Cell, 2009, 16(6): 498-509
[11] Rong M, Chen G, Dang Y. Increased miR-221 expression in hepatoc-
ellular carcinoma tissues and its role in enhancing cell growth and
inhibiting apoptosis in vitro[J]. BMC Cancer, 2013
[12

—

Callegari E, Elamin BK, Giannone F, et al. Liver tumorigenicity

promoted by microRNA-221 in a mouse transgenic model[J]. Hepat-

ology, 2012, 56(3): 1025-1033

[13] Yan H, Dong X, Zhong X, et al. Inhibitions of epithelial to mesench-
ymal transition and cancer stem cells-like properties are involved in
miR-148a-mediated anti-metastasis of hepatocellular carcinoma [J].
Mol Carcinog, 2013

[14] Zhou Y, Li Y, Ye J, et al. MicroRNA-491 is involved in metastasis

of hepatocellular carcinoma by inhibitions of matrix metalloproteina-

se and epithelial to mesenchymal transition[J]. Liver Int, 2013, 33(8):

1271-1280

[15] Chen P, Zhao X, Ma L. Downregulation of microRNA-100 correlates

=

with tumor progression and poor prognosis in hepatocellular carcino-
ma[J]. Mol Cell Biochem, 2013, 383(1-2): 49-58

[16] Lin YH, Liao CJ, Huang YH, et al. Thyroid hormone receptor
represses miR-17 expression to enhance tumor metastasis in human
hepatoma cells[J]. Oncogene, 2013, 32(38): 4509-4518

[17] Chen H, Miao R, Fan J, et al. Decreased expression of miR-126
correlates with metastatic recurrence of hepatocellular carcinomalJ].
Clin Exp Metastasis, 2013, 30(5): 651-658

[18] Zhou L, Yang ZX, Song WIJ, et al. MicroRNA-21 regulates the
migration and invasion of a stem-like population in hepatocellular
carcinoma[J]. Int J Oncol, 2013, 43(2): 661-669

[19] Jia L, Xu H, Zhao Y, et al. Expression of CD147 mediates tumor cells
invasion and multidrug resistance in hepatocellular carcinoma [J].
Cancer Invest, 2008, 26(10): 977-983

[20] TangJ, Wu YM, Zhao P, et al. Overexpression of HAb18G/CD147



IREYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.14 MAY.2014

-+ 2789 -

(21]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

promotes invasion and metastasis via alpha3betal integrin mediated
FAK-paxillin and FAK-PI3K-Ca2+ pathways [J]. Cell Mol Life Sci,
2008, 65(18): 2933-2942

Zhao P, Zhang W, Wang SJ, et al. HAb18G/CD147 promotes cell
motility by regulating annexin Il-activated RhoA and Racl signaling
pathways in hepatocellular carcinoma cells[J]. Hepatology, 2011, 54
(6): 2012-2024

Ke X, Li L, Dong HL, et al. Acquisition of anoikis resistance through
CD147 upregulation: A new mechanism underlying metastasis of
hepatocellular carcinoma cells[J]. Oncol Lett, 2012, 3(6): 1249-1254
Lee TK, Castilho A, Cheung VC, et al. CD24(+) liver tumor-initiatin-
g cells drive self-renewal and tumor initiation through STAT3-media-
ted NANOG regulation[J]. Cell Stem Cell, 2011, 9(1): 50-63

Yan M, Li H, Zhu M, et al. G protein-coupled receptor 87(GPR87)
promotes the growth and metastasis of CD133 (+) cancer stem-like
cells in hepatocellular carcinoma[J]. PLoS One, 2013, 8(4): €61056
Fan ST, Yang ZF, Ho DW, et al. Prediction of posthepatectomy
recurrence of hepatocellular carcinoma by circulating cancer stem
cells: a prospective study[J]. Ann Surg, 2011, 254(4): 569-576

Zhou J, Hu Z, Yu P, et al. The role of liver cancer stem cells in donor
liver allocation for patients with hepatocellular carcinoma [J].
Postgrad Med, 2013, 125(6): 24-30

Yang JD, Nakamura I, Roberts LR. The tumor microenvironment in
hepatocellular carcinoma: current status and therapeutic targets [J].
Semin Cancer Biol, 2011, 21(1): 35-43

Wu SD, Ma YS, Fang Y, et al. Role of the microenvironment in
hepatocellular carcinoma development and progression [J]. Cancer
Treat Rev, 2012, 38(3): 218-225

Coulouarn C, Corlu A, Glaise D, et al. Hepatocyte-stellate cell
cross-talk in the liver engenders a permissive inflammatory microen-
vironment that drives progression in hepatocellular carcinoma [J].
Cancer Res, 2012, 72(10): 2533-2542

Sun B, Zhang X, Cheng X, et al. Intratumoral Hepatic Stellate Cells
as a Poor Prognostic Marker and a New Treatment Target for
Hepatocellular Carcinoma[J]. PLoS One, 2013, 8(11): ¢80212

Han S, Han L, Yao Y, et al. Activated hepatic stellate cells promote

[32

[33

[34

[35

[36

[37

[38

[39

[40

—

[}

=

[k}

[}

—

=

]

=

hepatocellular carcinoma cell migration and invasion via the

activation of FAK-MMP9 signaling [J]. Oncol Rep, 2014,31 (2):

641-648

Neaud V, Faouzi S, Guirouilh J, et al. Human hepatic myofibroblasts

increase invasiveness of hepatocellular carcinoma cells: evidence for

a role of hepatocyte growth factor [J]. Hepatology, 1997, 26 (6):

1458-1466

Ogunwobi OO, Puszyk W, Dong HJ, et al. Epigenetic upregulation of

HGF and c-Met drives metastasis in hepatocellular carcinoma [J].

PLoS One, 2013, 8(5): 63765

Budhu A, Forgues M, Ye QH, et al. Prediction of venous metastases,

recurrence, and prognosis in hepatocellular carcinoma based on a

unique immune response signature of the liver microenvironment[J].

Cancer Cell, 2006, 10(2): 99-111

Minata M, Harada KH, Kudo M, et al. The prognostic value of
vascular endothelial growth factor in hepatocellular carcinoma for
predicting metastasis after curative resection[J]. Oncology, 2013, 84
(Suppl 1): 75-81

Zhuang PY, Shen J, Zhu XD, et al. Prognostic roles of cross-talk

between peritumoral hepatocytes and stromal cells in hepatocellular
carcinoma involving peritumoral VEGF-C, VEGFR-1 and VEGFR-3
[J]. PLoS One, 2013, 8(5): ¢64598

Chi HC, Chen SL, Liao CJ, et al. Thyroid hormone receptors promote

metastasis of human hepatoma cells via regulation of TRAIL[J]. Cell

Death Differ, 2012, 19(11): 1802-1814

Chi HC, Liao CH, Huang YH, et al. Thyroid hormone receptor
inhibits hepatoma cell migration through transcriptional activation of
Dickkopf 4[J]. Biochem Biophys Res Commun, 2013, 439(1): 60-65
Mahadevan D, Von Hoff DD. Tumor-stroma interactions in
pancreatic ductal adenocarcinoma[J]. Mol Cancer Ther, 2007, 6(4):
1186-1197

FENER, B I -ITRARAGETZE [J] FARBAMEE,

2007, 6(1): 2

Tang Zhao-you. Recurrence of metastasis-a key issue in research on

hepatoma[J]. Chin J Dig Surg, 2007, 6(1): 2



