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Abstract
AIM: To detect the expressions of microRNA-34a
and Notchl in hepatocellular carcinoma (HCC)
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and to explore their relationships with HCC oc-
currence and development and the clinical and
pathological features of HCC.

METHODS: Real-time RT-PCR and immunohis-
tochemistry were used to detect the expression
of microRNA-34a and Notchl protein in 132
HCC tissues, matched tumor-adjacent tissues
and 49 normal liver tissues, respectively.

RESULTS: The expression of microRNA-34a in
HCC tissues were significantly lower than that
in tumor-adjacent tissues (P = 0.003) and nor-
mal liver tissues (P < 0.001). The expression of
microRNA-34a in HCC tissues with metastasis
was significantly lower than that in HCC tissues
without metastasis (P = 0.014). The expression
of Notchl was significantly higher in HCC tis-
sues than in tumor-adjacent tissues (P = 0.001)
and normal liver tissues (P < 0.001). The expres-
sion of Notchl in HCC tissues with metastasis
was significantly lower than that in HCC tissues
without metastasis (P = 0.008). The expression of
microRNA-34a was negatively correlated with
that of Notchl in HCC and tumor-adjacent tis-
sues (r = -0.259, P = 0.003; r = -0.274, P = 0.002).
The expression of microRNA-34a and Notchl in
HCC had no correlation with patient age, gen-
der, liver cirrhosis, tumor site, viral hepatitis, or
AFP (P > 0.05 for all), but was closely correlated
with tumor malignancy, tumor size, lymph node
metastasis, tumor number, infiltration depth,
and TNM stage (P < 0.05 for all). The 3-year sur-
vival rate in the group with low expression of
microRNA-34a and high expression of Notchl
(11.3%) was significantly lower than that in
the group with high expression of microRNA-
34a and low expression of Notchl (34.7%)(y* =
38.163, P = 0.011).

CONCLUSION: The expression of microRNA-
34a is significantly down-regulated in HCC
tissues, which may reversely regulate its target
protein Notchl. Detecting the expression of mi-
croRNA-34a and Notchl in HCC had a potential
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significance for diagnosis, therapy and progno-
sis of HCC.
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BHAY: Y28 microRNA-34a. Notchl /2T 48 e,
J% (hepatocellular carcinoma, HCC)ZH 2% 44 & 34,
Wit H BEHCCR A, ZJE. W6 RAMEAFIED
PV EE AN S-S

Fik 1326/ HCCA LR RS F4 LR, 4945) E
w I RELE LR P R 52t 3%k € FPCREA N
microRNA-34a#) & A Fo 05 LA LA 5§ G4
MNotchl &&.

ZEH: HCCA2% PmicroRNA-34a%k & K-8
BAKT S F4L28(2.57+£0.71, P = 0.003) & iE
RF2R22(8.65+0.21, P<0.001), fE 364515
20 2% P microRNA-34a % ik K-F B B4& T 3F 4
AL (1.34+0.13, P = 0.014), 27 H
%t 3 & L. Notchl ¥ o B AEAF R E 4
E: HCC L FNotchl A K-FRH RS T5E
F22(3.12+£0.67, P = 0.001)F EF FF 20 4%
(4.6510.14, P<0.001), #4200 5 TS
M IEAL(2.1410.37, P = 0.008), £F A%
i+ 5 & L. MicroRNA-34a5Notchl £FHCCA
FFMB PR AR, MERE I A =
-0.259, P = 0.003). (r =-0.274, P = 0.002), %
HFEHCCAZR P RS B H 5. A,
Rroge. MBate,. AR E, 25
AT K %45 2 e B ¥ 6% @ (a-fetoprotein,
aFP3AFP)4 & A8 X M (P>0.05), W5 it &
TEARE . PP MPBARAR. KRB LA
. REEE. TNMSH % 48 % (P<0.05).
Kaplan-Meiera# 2 7 : microRNA-34afk &
A, NotchlZ kB EREIFAHFH
(11.3%), A 24K TmicroRNA-34a% & ik .
Notchl& &£ 20(34.7%), 2 F B A%t 3 &
SL(y* =38.163, P =0.011).
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REER: FFEEME, FHBE, BEFHYH,
MicroRNA-34a; Notchl; & 44 REBHSL

B IRR: % X8 A qRT-PCRZASPk B A4
U AN S ) A S A
microRNA-34a% ik A%, Notchl & ik38 &, W%
FBWB P 2 fifa%. E, MicroRNA-34ak5
Notchl &9 b At £ & % Ta AR A5 T A& 208
o) Bk A M F ATy, sl RAT R4 T A —
09 5 F A
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AL RREA DG, 1T LA BT T Sk os 3L 5 IR 1)
R RS E D A R A T
Ji P Notch 132 At P Rk, 555 T4
M I B, X Ut BN otehfs 5 18 % 71
R A KRR ] TR .

WEE 2 I AE — S iR ) microRNA-
3dan] MG FENotchI{E N I Z T LR, R A%
FeAE . 384 kb, KT A 23 5 TRl 1)
KRAEMZ AL, A50E IS S microRNA-34at
Notchl 7EHAIZ g 5% 1E A 21 1E % 41
AP LSRR () 22 e kAT A I, WA ERT T
TE i v A B G AR

1 #RRI5E

1.1 A4 1322 HCCAZUR A H2010-01/2010-
127E B BEAT T ARUIBR THC CHLZ i 55 4L 4 (L
E R ALZAS embL L), 4941 1F 5 JH 202U A 7E
S SO 1) A U B4 e T A DD I ) 3 AL T
ML, T bR A 23 RAE TR (50% R FR) A
40 g/LH I [ 5E (S0%AR), Ja & A s i, 1)
FORAE. TP BvET081, Zotke2qil; i
1450.3%, AR A S A JG i BIUESE, RuiH
RIESZ PR R YT . B0 28 58 DU 22 B2 K27 8 ot
B e de B2 51 o il v, A R O 2R 3 i ik
HE ) S HIE AL N S, S P R el
B BEAT 78 43 V) 18 I 25 K50 S0 (R A5 b
I KA <5.0 cm 524, HAE>5.0 cm 801, ffRg %
TNMZ%#[2003-01-01, & EREAERE A 2 (Ameri-
can Joint Committee on Cancer, AJCC)/[H frt
Ji 156 % (Union for International Cancer Control,
UICC), 6hx]: 1 13041, 1151941, IS 141,
V324 A3 A05941, th oy 4aadsl, o429
. fEim b5 6801, T 4694, 4T ANotchl
PR PR &Y H Abcam A ). SP
TR S A 45 D ABIA A B A AL A2 4
WA ARG R AT, U6N S5 4)(U6-forward
5'-CGCTTCGGCAGCACATATACTA-3', Ub-re-
verse 5'-CGCTTCACGAATTTGCGTGTCA-3").
microRNA-34a5 |9 tH 1% E QIAGEN A wl & L.
miRNeasy Mini Kit(50)#¢H0R5 % miscript
Primer Assays5| ¥/ & . miscript [[RT(50)/%
1 3R £ Fmiscript SYBR Green PCR kit(200)
SE I H QIAGEN A H].

1.2 ik

1.2.1 Sk AR A S Hml: 24 4% H v v
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;ARSI S FE S pwom JE Y s D)
2 HORS . BRE ZREKAL; R RETBUE B
ST P A R e AR A A I B R L S
PHATCJEL A0 X700 150 B 5 I B¢ Ji5 St A Notchl
BRSO RED RS CORMIE AL & WA 1 /5
IAE)Ebrid —4t, 37 CHFE30 min; PBSHE
JEDAB; JRAREA G EORAGE I B
DA I EE.

1.2.2 5285 K2 FPCR: MicroRNA-34afHL:
TG B J2 L S 0 5 4y A BOR B ARAFIHC C L
5%, IEHAFHZRZ0.3 cm’ TR A g &
FROTEE SALANRY AR, 2 N1.5 mLEOE, A
700 uL QIAzollysisreagentd ii 2], EiASIHK
5 min, 140 pLE 72315 sJo FHLEHE3 min,
4°C 12000 g#.0215 min, ¥ F3EWEH1.5 mL
BV, 525 pL 100% ZEEIEA], BL700 nLig%)
WAk EAE A, SR >8000 g 015 sFF
PRI BT UL, KK ANRW T2 M
RPEZE M = il H] 55 =8000 g 250015 s#iy 57 2:3€
W, IIRPEZE MR %3 T 3 55 =8000 g 20015
sA LYW, EEIFEO GRS IERE FEHE
FH AR SR 55 =8000 g B0 1 minFHIK
BT, Bl iEH FEERE RS mLE.OE
JIRNase-free water%ili ¥} i =8000 g &5 /Loyt it
3min/i R E NI EE. ROk TEUKE
HAR I % I il R e S IHC CL 9
5. IEHNTFEAE %02 mLELE, 58820 ul
SFESAR R IF920. qQRT-PCR: £E2FE 8L ik
UM G D56 1825 pLAR R, 0T 3
1000 gB50 1 minZ <, % EIQ5H & #PCR
X (BIA- RADZ R)F2J7 24 A8 1: 95 °C 15 min;
40MIGFR: 94 °C 15 s; 12 55 °C 30 s; HriEDNA
A 70 °C 30 s. Notchl A0 B A EE. AE9
B miRNAsH A, B 1ES 1 TU6-RNA
YE NS AT .

1.2.3 R A AR A: (DT LULE YA D
HH IR B A CUBURLAE S B 25 2, 244 il v
BRI U R AT ST U V. A ko B
I A BEHLIEELS AN 10 X 4015624 WAL EY, #
Notchl i) G (70 [ J G o i FE R L R FrifEf
SE AL, S5 RBCPEME. FE R A JeEaE:
G £ B 1 4 My A 2 PR O L % 4 < 5%
6%-25% 26%-50% 51%-75%. =76%%)Hlic
H0. 1. 24 3. 445 BRI FRROR YL,
W, BRf . PR A E o, 1. 24 3.

mia £#B &

Fe i3 i PR MR
20 e 2 P miR-34a
T 5 Notchl 45 4,
Yo 2920 Notch ] %
Fak, A § 5
Notch14z 5 i@ %
FA, T ELE
Notch145 5 18 &+
5 3Nz 5E%
AR, FraiE
TE P B R dm e
Rey¥ga ., A
FAMFITA.
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[ B A A 030 B 9.00 [ pgf
A K HiG T K B 8.00
b BT S 6 P 0.25
FPAeE oo
i%r’a;{ﬁ wf 0201 fé 6.00 an
TREMWBOE 5 g5 | £ 500
A, KRRy 3F £ 4.00
RIHTHEQWR T =
WM. mxTs g 010 T g 3.00
BB ST F ch % 2.00
&Y. 0.05 r  adf i I L 00 I ' l
0.00 j : : : 0.00 ‘ ‘ ‘
FERSM AREERSUL  ESEAL IERIT4IS FERS ARERRSUL  ESEEA IEHIT4IS
B 1 MicroRNA-34a, Notch1ZEAT4RIERTRS. #=5. [EEFEALRDNRIE. A: MicroRNA-34afEL A PHIFRIK.
1P<0.05 vs AEFEFSL; 'P<0.01, P<0.05 vs IEEELHL; P<0.01, "P<0.01 vs IEHITFLHZ B: Notch 1 fE& LA L. "P<0.01 vs
EEERSAH; P<0.05, 'P<0.01 vs FES5AA4; P<0.01, "P<0.01 vs IEH AL,
BV S Qe s TE AR 4 R 0 microRNA-34afEHCCH AR 1L. FATRIIHCC
I BIE, 1-45y 55 RHTE, 5-80r MBHME, 9-1200 0 A1ZUh RS 41 i microRNA-34aK IA K AL T3
SEPATE. ANFINotchl HIEMHCCHI LU 4l HRBALP = 0.014), FE5542U(P = 0.003) S 1FH
0-44): RRIEHL, 5-129: IR dl; Q)L 2 HFAZ(P<0.001); AL A MimicroRNA-34a3k
JETEPCR: MicroRNA-34a 5U6-RNAKIA/KIE KPR T 55 41242 = 0.017) R IEH 4128
RE2 MR, AACE = (Clypna-CluernaFEIIFE S (P<0.001), 2 538947 Goil- 22 = (K 1A).
-(Ctyirna-Cluerna) A HEAL, XFRATNAHN 03855 2.1.2 microRNA-34ak5 & AR J% 22 45 4%: microR-
R, FELRBEAURSE, SERPCR N S5 I 3K NA-34aft HCCALLUT HIRIA 5 B HER . M
BT S0 PR IE 45 Bl SRR MR BhR AR, 2 AT
1.2.4 M7 A ARG e IRV, JFin AR RO 15 tF REH 200 2 % e K AFP
ISR A 252 T ARG I ], #0E HW42013-12-31. Seib 243 X(P>0.05), 15 s sceE . s o
KT 2RV B FAGBET, P13 mo. MEst ARG HRIEOL. wlkiR 2. TPAMRSVE X
TR IE TN ) g bt a). drag k7], bk TNMA BI04 5 L (P<0.05), FF HEi#EHCC
I 1) Ay ¢ i — VR B D IR 1), IR N ZE A7 50 H T BRI 4 (K 3 o TR AR (P<0.05) (K 1).
Byt AbTR KHISPSS19.0 Giit#ffutfT 2.2 Notchl & &4 3L
Givt253 0, KeFPearson K 5 microRNA-  2.2.1 Notchl#9qRT-PCRA Iz AR AL S e &,
34a. Notchl IR 5AF IR FF AL #5R: QRT-PCRETIR B/RHCCAHL P ALK
Foo PRI E NI BUA B S H e Noteh 1 2B K& TAR R LL(P = 0.008), 5%
microRNA-34afit£ ik, Notchl ik Ll &mi-  ALP = 0.001) K IEH HFALZ(P<0.001), (EHH
croRNA-34ami#ik. Notch &AL NIFscxt  ALAINoteh ERIEACT 3 T 55 AL AP = 0.011) &
%, Spearman'st 951/ HimicroRNA-34a 5Notch1 L FTALZA(P = 0.006), 25734947 Fuih2 i (1]
()56 ; iz /T Kaplan-MeierlHH T L4207, Log-  1B). S GUL 2 Rt 4 R "N otch1 FTES
rankR ST IR A TEG T2 2 5. sy (RS T AR, ARG B G RR
95%, P<0.05 K 2= 5+ HAT G524 3L FE, g 3% rp AT > R TA. 7R 13205 HC CALZ]
H, 2641(19.70%) B PE L (EI2A), 3441(25.76%)
2 BR 55 BH M K (2B), 3711(28.02%) Fh &5 BH M 3%
2.1 microRNA-34a & ik 7L IE(FE20), 3541(26.52%) 55 FH I K iA (K2D); 4
2.1.1 microRNA-34a#9qRT-PCR#&A: microR- 45 FAKRIE H 6041(45.45%), fmZRIEH 7241
NA-34a5U6-RNATE N AR R RA 1, K (54.55%). Notchl 785 55 41 2 b 1E H AT L4,
PECTIE I P LR, W2 YL ST H A 35071(26.52%) Y 0 o 55 FHE, JL48 359 0 B
KHCCAHZAM P microRNA-34atflul 5540 1, H Yo gh RN EERIE.
ZURE R T IEA MR IE B L . M35 2.2.2 Notchl 5 16 k% 2 4547: Notchl1/EHCC4L
8 — 4 LRI @ = 132), HUGATG Zih Rk 5B aEw . Ml irahfe.
3%,@ WCJD | www.wjgnet.com 2014-05-18 | Volume 22 | Issue 14 |
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iR EE
RS F AT
M ABRT K
MicroRNA-34a , M JHF % P microR-
IRERRIERE n =, F—. PE x zga§§2%ga
M3l 0.222 1.494 Zﬁﬁfﬁﬁﬁ
j 70 39(55.71 31(44.29 v AL
i:i 62 41 ies. 1 3; 21 §33.87; ”/”l ﬁ%’\ 7,@%
R B W AR
FH(Z) 0.398 0.715 I, R
<50 60 34(56.67) 26(43.33) 7 ¥e 5 A TG TR
>50 72 46(63.89)  26(36.11) MAT.
AFIhAE(Child—PughD4) 0.422 0.644
AR 73 41(56.20) 32(43.80)
B +C, 59 29(49.15) 30(50.85)
SHEEL 0.601 0.274
b= 75 44(58.67) 31(41.33)
& 57 36(63.16) 21(36.84)
e ST AL 0.468 0.526
= 71 41(58.57) 30(41.43)
) 61 39(63.93) 22(36.07)
BEBEAL 0.517 0.420
Zht 63 40(63.49) 23(46.51)
i 69 40(57.97) 29(42.03)
RS 0.029 0.864
BR 84 53(63.10) 31(36.90)
2R 48 31(64.60) 17(35.40)
AEBARR (cm) 0.014 6.009
<5 52 25(48.10) 27(51.90)
>5 80 54(67.50) 26(32.50
PPEER(1k) 0.005 7.977
[ Yalid 29 13(44.83) 16(55.17)
PIEEDC 103 75(72.80) 28(27.20)
e 0.039 4.256
2 68 47(69.12) 21(30.88)
E 64 33(51.56) 31(48.44)
FHixEzE 0.002 9.369
+ 70 51(72.86) 19(27.14)
= 62 29(46.77) 33(53.23)
PETRE 0.010 6.560
o 69 49(72.01) 20(27.99)
= 63 31(49.21) 32(50.79
TNMZIHE 0.005 8.054
[+1I 49 22(44.90) 27(54.10
+1V 83 58(69.88) 25(30.12)
AFP(ng/mL) 0.944 0.005
<400 33 21(63.64) 12(36.36
>400 99 68(68.69) 40(31.31)
AFP: BBi8ES.
RFAL S PR AR R IR A fog TR (P<0.05), IF HBEATHC O B oy 21 4

FEBE I 20 # 1E J M AFP B gt X
(P>0.05), Tt PR Bcs . IR . B
oL Wk ARSI E L TNM YA 4t
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1R T 4 75 (P<0.05) (£2).
2.3 microRNA-34a5Notchl % 2 W HqRT-
PCR. il LML G ta 7 R A IH C C S 5%
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W@ 5 2 FrBIREELE LA PNotchl
A S A A RBALRLFERE( x 400). A:

RIEEF. A
WX I k. A
Fegtm F B, B
4&-# 7 microR-
NA-34af2Notchl
HA T, B H
A 2 — A
FAK ST, FAF
T #mE G H R
RN, LT
T, B A
o, BABAF A
AR TAE B, Al
JRTT RN I Br &
IHETAS A —
FRLEER RS S8
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TMicroRNA—34a(+) Notch(-)

100 == " MicroR NA—34a(~) Notch(+)
| e
80| -
oy 60
{&
401
20+
Us | | \\ 777777777777777 ) |
0 10 20 30 40
t/mo

3 MicroRNA-34a. NotchI RERAFIEFIEHIRTR
(Kaplan-Meierx).

LA FmicroRNA-34a. Notchl, W1SCHEkIR
ERATHEN otch LT /B S 1E A 43 SR Ke384y
AL, P Notch {EKE#2641(19.7%), i
1 B 7 10641(80.3%). 7T K ImicroRNA-34a
EjNotchl fEHC C J i 55 41 2R b 35 e 1 AH %, A
KBRS B H-0.259(P = 0.003). -0.274(P =
0.002)(#£3, 4).

2.4 A B5H NAUEF VBT 1-36 mo, T
YRV 17 mo, HAZBE VT E]10.2 mo. Xf
13245 g 585 10 A7 B2 RH#E 47K aplan-Meier
DM ER: microRNA-34afii5. Notchl H#E
KEIEEERE N 11.3%, VLN 497
mo, A7 AEAEHT ) 2474 mo; microRNA-34af= 38
15y NotchUMRKIAH 3HFEAE A R34.7%, T
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Notch1[$HM:; B: Notch155FHM:; C:
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