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Abstract

AIM: To quantitatively detect the levels of circu-
lating soluble intercellular adhesion molecule-1
(sICAM-1) and glypican-3 (GPC-3) mRNA ex-
pression in peripheral blood mononuclear cells
(PBMCs) in patients with liver diseases for ex-
ploring their significance in the diagnosis and
prognostic evaluation for hepatocellular carci-
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noma (HCC).

METHODS: Total RNA was extracted from cir-
culating PBMCs collected from patients with
liver diseases. GPC-3 cDNA was synthetized
by reverse transcription and amplified by fluo-
rescent quantitative PCR. The levels of circulat-
ing ICAM-1 were quantitatively detected by
enzyme-linked immunosorbent assay.

RESULTS: The levels of sSICAM-1 were increas-
ing during the development of liver diseases,
significantly higher in HCC patients than in
those with liver cirrhosis (t = 3.184, P = 0.002) or
chronic hepatitis (t = 3.962, P < 0.001). sSICAM-1
levels were significantly associated with peri-
portal cancerous embolus (¢t = 2.941, P = 0.005)
and extrahepatic metastasis (f = 3.282, P = 0.002),
but not with patients” age, sex, AFP level, HB-
sAg positivity, or tumor size. The positive ex-
pression of GPC-3 mRNA in PBMCs was found
only in HCC patients (70.9%, 39 of 55), and not
in patients with liver cirrhosis, chronic hepati-
tis, metastatic liver cancer, non-liver tumors, or
normal controls (y* = 26.773, P < 0.001). The ex-
pression of GPC-3mRNA in PBMCs was associ-
ated with HBV infection (y* = 14.601, P < 0.001),
TNM stage (x° = 17.732, P < 0.001), periportal
cancerous embolus, and extrahepatic metastasis
(x> =22.271, P < 0.001), and not with tumor size,
tumor number, AFP level or differentiation de-
gree. Combined detection of GPC-3 mRNA and
serum AFP level could improve the detection
rate of HCC.

CONCLUSION: Detection of circulating sSICAM-1
and GPC-3 mRNA in PBMCs could be used for
the diagnosis and metastasis monitoring of HCC,
especially in AFP-negative patients with HCC.
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B £ 254 9% & & o 77 750 2m g 8] 46
P2~ 1(SIC AM- 1) Fe 5 JB) o 3545 2 L3
fE BEALEZ & & % #5-3(GPC-3)mRNA, K3t
BT 9% (HCC) 5 i 5 i g &9 4.

Fik: WEALRAT IR BN, o B F Az tm
Ao, H & ERNA, 2% 3 F 4 M GPC-3 cDNA,
AR KEZPCRY ¥, FFABRIK o 8 B &
(ELISA) % & 4 #7 it ICAM-17KF.

SR R A BRI F RICAM-1EX 245
¥m, HCCE # ICAM-1 %% B % & THF
A = 3.184, P = 0.002)F= 3 I X Bk (r =
3.962, P<0.001), 54 I TAREAS( = 2.941, P =
0.005) BAT 914545 (¢ = 3.282, P = 0.002)7A 248
*x, 5EEFES, B3, HBsAglait 5%,

AFPREBAY 5 K8 R LA 248 %. GPC-3
mRNA FEEAILAT 7 & 4 (70.9%); AT AL,

MR K B E R R AT R P R (g =
26.773, P<0.001). GPC-3 mRNAFaE KL 5
HBsAg[aH(y* = 14.601, P<0.001). FFHETNM
(7 = 17.732, P<0.001). £ 17 BikEAS ZAT
IREEAS (7 = 22.271, P<0.001) B E A0 %, 5 1k
AR, KB, AFPRERSAEERLYA L
HAK; W T ZAMS W, 3315 W R ke R

518 SICAM-142GPC-3 mRNA# I & AT 5
iy Ao 45 A5 W5 M 69 RATAT &4, BATAFP AT
i LA AN WAL

RHER: FFAME; BEARBLALER R O 20 -3 5
FEIRER, AT TA LM RS B A F- 1 2 B

WEL, BB, BN, TR, S, &R, sICAM-1A]
GPC-3 mRNAWAFEIZ TSI I MIEIGRINE. HRENH
KZYE 2012; 20(21): 1927-1932
http://www.wjgnet.com/1009-3079/20/1927 .asp
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JiT 40 5 (hepatocellular carcinoma, HCC)/&—
R TR AEGRIT RS N2 P B2 1
JESENE SRR, BARHCCIZ a3 b, (Hfih
KR 5 R AR IRR FHCCR A S, HCC
12 22 RS J2 I 1R 9T 2R ORI AR 3 BOot i) A2 2
JEPRS s g e . IR ANFE . BEA K
R HRTEH. 4 RALB T EMmEK K
22BN 2 L BE Yl b, 2R LHIZ
SRR, R R IE B i A

Ky WEMVE B RG B EKEEES RG 40RiT
FERE 735 . o 40 R 3 IS R P A, R AR
HFHCCH M R M T 2L 22 JHF s 19 7905 He
T RIS W & A e . AR SCRCER I f
AN JELARAS, 2 EE Al T ok I IR I 1 22 0
-3(glypican-3, GPC-3)mRN AR ] ¥ = 41 ffa [ K
K 4> ¥-(soluble intercellular adhesion molecule-1,
SICAM-1)IKJE, 73 B JL I PR B AF AR AR, PR 0
JH-Je 12 RGP i PR {1

1 #7555

1.1 A S e 38 K B 8 = F22010-201 14
HCC. Ml 28 1E % B hrit s mL,
05 P /25500 (R 460, Loofl), “FI4ER
57.5%, ZlfiR. AFP. 13 #B#. CTEMRI
Ao A ) A/ s B A2 AL 20909510
B, 104), “FIFERES5.4%; 18T 4 520
W55 14451, Zeotil), 1 I4FER47.54 4@ HEXS 20
IS5 1041, Zc106), P ES3.1% . AT it
B e B B . A Be i s AT BE U7 Bk, I
F 4 [ 9 B Y DIMVE L 5 PRI bR v S22 .
1.2 7%

1.2.1 #miesn 55 ERNAK & KH W40
Ji1 3y 25 (Cedarlane, JNEEK)Jr 2540 & i A%
M. HrREML T2 A, DA EL 400 50 B i A
FERRBE RS VL B 2 A0 I, 2 2R B R K kR 2
WG BT E MM E. g s ZHZR50 mg &
TJERNAase® ¥ 4sH, MATRIzol(MRC, 3 [H)
1.0 mLAJ3%2 min; Hl45 MRNA, 55 IIATEZ
100 pL. 550 niHAi % E Caifb I RNA
A2 BTG Yl B AR, IFLLERSM BT E R AR
RNAKEE, B T-85 CLRAE&H.

1.2.2 cDNAG R A5 #ri%it: BUSRNA 1.0 pg
S cDNAH ARG fi(Fermentas, .Fg%1), &
BEMLS | P A e S g A5 LGP C-3 ¢DNA. 21
LHERGPC-3)741, it 1o th Bk o9z
Hl(Invitrogen, F[E)& . GPC-3 Lifs1W N
5'“TGCCTGATTCAGCCTTG GAC-3'(nt 757-776,
GPC-3P1), Fi#f5|#)5'-CCTAGTGACTTG-
CAGTGACTTG-3'(nt 857-878, GPC-3P2), K/)
122 bp; GAPDHWZ451#): Lif5'-CACTGGC
GTCTTCACCACCAT-3'(nt 396-416), Fii5'-GT-
GCAGGAGGCATTGCTGAT-3'(nt 541-560), #”
H4r=4) K 71N 165 bp.

1.2.3 GPC-3 mRNA¥ ¥: cDNAG 5, AT
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WA, 2. sICAM-1F0GPC-3 mRNANYAHEZ # SHERe S MeVIRERINME 1929
& | FERNRABENIERERN miafBE
Yao5 VAT 4| LK

AFP(ug/L)
paxi:| n B/ FHS()  HBsAgl+/-) <20 212399 =400
A8 55 46/9 41-81 39/16 12 18 25
At 20 10/10 20-82 14/6 16 4 0
12 20 14/6 18-80 16/4 17 3 0
EBNE 20 10/10  40-69 0/30 20 0 0

K PCR. % B BPCR MK FR (25 pL): 1 pL
cDNA(0.1 pg/uL); ZMH514P1AIP2%0.5 uL(20
umol/L); Premix Taq 12.5 uL, JIALZE/K A2 ul.
PUEZAT: 94 CHIZAEYES min; 94 ‘CAEPE2S s,
55 ‘CiB k30 s, 72 ‘CHEH9I0 s, 30MFFF; 72 C
ZEAH10 min, 4 CIRAF. 5 B BIPCR VAR 5
(25 pL): ZB—Hr BEPCR™=W)(FRE10065)1 pl; A
B 51 IP3FIP4450.5 pL(20 mmol/L); PreMix Taq
12.5 uL, INAZE/K 225 uL. § 154 94 "CTiids
P£5 min; 94 ‘CAETE25 s, 55 ‘CiB k30 s, 72 ‘CHE
90 s, 30MEFR; 72 ‘CHEH 10 min, 4 CIRAE.
1.2.4 GPC-3 mRNAE & 45 #7: LLYLkE € SPCR
[ JVi4A Z: SYBR Premix Ex Taq™ 12.5 pL, PCR
ER 5110 pmol/L)F [7 514)(10 pmol/L)5%
0.5 pL, GPC-3 cDNA 2 pL, M #%/K9.5 pL. W
ZAF: 95 °C 2 min; 95 °C 125, 60 “C 40 s, § 1440
MR,

1.2.5 GPC-3 mRNAAAxt & i it H: LIGPC-3
MGAPDH c¢DNAKCHARATHX EHE: ACt =
Ct(H FIFER)-C( A S ), M FRiE R = 27,
ANACt = ACHEKA)- ACHOH I AL T-H41H), A1
RFRIKHR =200

1.2.6 DNA®RI 247 IS HIKIDNAKEE, LA
Montage'™ DNAZE B HLEDNA4 ‘C &Ly, 9 000
r/min{& /10 min), LADYEnamic ET DyeAK¥iiflf
AW R 700 % W e bR AR . RN AR R A
DNA 0.2-2.0 pg, 2 pmol/L5 4 L35 [ 4ak i
S1902.5 pL, WFEAIRFS.0 uL, MNZEKE
20 uL. YA 95 THIATE30 s; 95 TR
20 s, 50 ‘CiB/k15 s, 60 ‘CHEMH1 min, 304G,
15 CURAF# . P Be iR s . Sl Rim]
7EMegaBACE DNAJIFAY BRI IDNAFF1, LA
MegaBACE R 4 #/1:(Version 3.0)73HTDNAJT41,
Jf 5 Gene BankH JEAIYE F77 71 1EAT LT

1.2.7 SICAM- 10 & & 25 R+ 5 P 4% I IR
LWL AR . TPREAL B IE X HR A A il
PR AL AR E AR L P S 8 R AR R T
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FREIIFE SR 100 pL, BbRARin b &g, 37 'C R WV90
min. JZEBEPR A A, HIRKRIT, Rk
U AE EZPTASICAM-1HUAA TAEW 100 pLin A
B bRAR (25 B B FLERSR), 37 “C V.60 min. P
W3R, BRI minZki A, FLINAABC
TAEM100 pL(=F 2O FLERAL), 37 CHE 30
min. PEGRDEER3 IR, B EA1-2 min, BELINA
W90 pl, 37 ‘CIEG NV 17-22 min. U E bR
B, FEFLINZ 1100 pL 1l [N, I (T
e, AERERR X L, LA450 nmipz KA I
FEA)E. KIUET2 by B ARAE S, A EE 53 A
10.000. 5.000. 2.500. 1.250. 0.625. 0.313.
0.156 /20.000 ng/L, br#fl AL IMAFRRELF bR
YRR 100 L. Z3HE LA F 7 vk R ASHN, A8l fr).A
ELRGS B (R bR ok 55 e il b 2, THERRE
SICAM-11{I3R % .

GritE A TFE PR imean & SDEE IR, BL
TR AT VEECTRL LA RIS AT, BAP<0.05%
N R

2 B8

2.1 % B FHBVE R AFPRE FAEMAL
JRILBRAS, %20 B3 AR . HB VIS L AFPIK
FELE IR TOR WAL L. i AHA AL 55 4% Child-
pugh A\ BFIC/}3K, 7371430, 19, 6fF1HI11.
6+ 3. ML AT A R 69 HBsAgPH 1:(72.6%),
JHFgs £ v 259 I AFPIS FE =400 ng/L(45.5%).
2.2 GPC-3 mRNAY ¥ 5 5 JIFi (8 # [lLGPC-3
mRNAFIGAPDHEER F B4 1 K LI 1A,
P CRy=W)I T 45 K B, e S JAZHZR Ab
JAIMPBMCH GPC-3 mRNAY 1 1 Bt i1 741 (K]
1B)¥) 5 Gene Bank ' GPC-3 4 [KIAH N 115 /541 5¢
A B UESE TSR I A GPC-3 5L B
2.3 HFo% & 98 2GPC-3 mRNAZSICAM-1%&
A K 5545 JH- 40 g 2 it 3945 BH A (70.9%,
#2), TEREAL . A8 PRI 58 R i Fox HR 4 v R A
HBH 1 (P<0.001). GPC-3 mRNALE26HI AN AT

2 B AL KR
HEER | A
T B Rg B B
4 % #-3(GPC-3)
mRNAF=GPC-3#)
Fak 58 %, RN
GPC-3 LA & Bk,
5T tmiaey Tk
R EARE, AT
T TR W 45 5
A YAREY.
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L P AR XA A 1 GPC-3 mRNAYIEEE SMEHHT. A:
o 47 4545 R AT R GAPDH 165bp  DNASYT-REHEY H Berik: B: BB
0 £ BAH R, FEF5HT.
GPC-3 mRNA#%  GPC-3 mRNA 122 bp
# F FosICAM-1
w5 AR 6
TNM% 8. 417
B A AT b4t B 757 806
BA KX, mAEMN  Origin - tgectgattc agecttggac atcaatgagt gectccgagg agcaagacgt
S M5 AT O A A HCC
HARB LK T
EoFARE. Para-can

PBMC

807 856

Origin  gacctgaaag Tatttgggaa tttccccaag cttattatga cccaggtttc

HCC

Para-can

PBMC

857 878

Origin caagtcactg caagtcacta gg

HCC —

Para-can —

PBMC —

% 2 FREZINAIGPC-3 mRNAKSICAM-1ZiAKFE (mean + SD)

DB n GPC—-3 mRNA(%) V1B PE SICAM=1(pg/L) 18 PE
ATBiesE 55 70.9 - = 140.0 + 31.3 = =

i RiEded 20 0 26.773 <0.001 114.8 + 27.3 3.184 0.002
12T 20 0 26.773 <0.001 107.0 + 28.0 3.962 <0.001
EEWIR 20 0 26.773 <0.001 575 + 11.3 11.476 <0.001

HNEERS ZH BH T % 38.46%, GPC-3 mRNAM] X ik
H40.00360.0013; 291 i 11 T 4805 7 41 BH
P24 100%, GPC-3 mRNAFI R FIA & 40.0277
+0.0003, PHAIAHNT IR P IAHZE TR LA b (e =
3.190, P = 0.003). fd FEXT R 41SICAM-1 Rk /K F
TR AT (¢ = 7.331, P<0.001). HFAtL( =
8.673, P<0.001)F1 i1 = 11.476, P<0.001).

2.4 SICAM-142GPC-3 mRNA & i& #9156 SR g% 22 5
e I HE GPC-3 mRNAK IR 5 TNMS>
(2= 17.732, P<0.001), TII-IV JFF6(91.2%) & %
T 1 -1 (38.1%); SHBVAHIK(y’ = 14.601,
P<0.001), HBsA gPH 95 (87.2%) 2 & =i T
HBsAgB T (31.3%); e 3 A T 1 ko
P A HU 1 (100%) 5 3 3 T ANEE Tk A2
H(20%) AT TR AN (3 = 22.271, P<0.001)
BUIMOE, MS M FER . S FEE. AFP
R EE R0 iR /0N TR A DL B A DG (3R 3), T A8
HSICAM- 1K JE 5 FHETNM 2 (e = 2.750, P =
0.008). [IKJER( = 2.941, P = 0.005) K T &M%

ot =3.282, P=0.002) % & K.

2.5 sSICAM-1. GPC-3 mRNAA=AFP A 5 49
WA R ESsICAM-1. GPC-3 mRNA
FIAFP R RIE, X HHE 2 W8 W &4,
PISICAM-1>115 pug/LFIAFP>50 pg/L ¢, %t
JHF 9 1R BH 14 556 49 74.5% F163.6%, {HAE 1 9
H30% 2 A7 BB AR JEIILGPC-3 mRNA{Y
DL 9 B8 25 (70.9%). 4] T3 ks 254 )
JH3E 2 BRI ET0% 22 47, W sICAM-1>115
ng/Ly GPC-3 mRNAIPEFIAFP>50 pg/LIK
G, LA R kS, #LGPC-3
mRNAFAFPECE, BTEA 4 87.2%(48/55); 41
PAISICAM-1. GPC-3 mRNARIAFPIKS, BHYEZR
4192.7%(51/55). GPC-3 mRNA. sICAM-1A15
AFPMHT, %R B BAMZ A,

3 118
AFPiZ W e Bl )2 N, (H 5 AFPAE LY
AR R 75 2, LA RN S 1Y A AT
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Wk, %. sICAM-18]GPC-3 mRNANAHEZHT SiErs MIBYIRERINE 1931
® 3 APESICAM-1RIGPC-3 mRNAZABIRIEZ S [l % 5 sICAM-1, GPC-3 mRNARIAPPEES AT S A
(mean + SD) S (%) ipy({;éi [;E]( 2 ;LII)}

GPC-3 mRNA(n)

4R " e e SICAM-1(ug/L)
TNMDHER

(]| 21 8 13 125.6 +32.4

-1V 34 31° 3 148.3+28.0°
MERE

= 16 6 10 120.3+£20.3

un 25 15 10 155.0+38.5

X 14 8 6 134.1 £30.1
POER A

=5cm 30 21 132.2+315

<5cm 25 18 7 140.9+29.8
AFP(ug/L)

=400 25 18 137.6 +29.1

<400 30 21 142.5+34.0
HBsAg

lialjes 39 34 5 140.7 £30.6

BRI 16 5 11 136.0 +37.1
[JBxEtE

= 3 35 0 163.4 +28.7°

7 20 4 16 128.56+32.7
FFARYNERS

a 29 29° 0 1567.1+27.2°

7 26 10 16 131.7 £30.2

°P<0.01 vs NIRA.

£ 4 SNEMSICAM-1, GPC-3 mRNAFIAFPYIATENIZS

Wi MER (%)

sICAM-1  GPC-3 AFP
A4 7 o5 ug/) MRNA (550 ug/) ehialeE
e 55 41(74.5)  39(70.9) 35(63.6) 51(92.7)
FF# {6 20 5(25.0° 0(0.0° 3(15.0° 7(35.0)"
12T 20 6(30.0°  0(0.0)° 2(10.0° 6(30.0)°
EENE 20 0(0.0)° 0(0.0° 0(0.0°  0(0.0°

°P<0.01 vs FPE4E.

BB SRR . AU a2 tg
DR T HORNARE, BB 5T
BAEHACAR S K20 5 s e v 2 g R B,
T IS 2 WS s T H AR DG DY e o
L AT N R L RS I R S

FRILGPC-3FIIC AM- 13 35 5 I & A2 K
RRED LA, i wAS I o 1 GPC-3
mRNAFISICAM- 1R, Al ER I R B 244
AEFNTE 9 12 W AN W 0 v PR R A AL

www.wjgnet.com

SICAM-1  GPC-3 AFP>50 _ .
=ZHS
(>115 ug/l) MRNABBIE)  pg/L)
RYE 74.5 70.9 636 927
L=l 725 100 87.5 67.5
=1i(5] 76.7 100 87.5 79.6
HAM 67.4 71.4 63.6 87.0
ERE 73.6 83.1 73.6 82.1

GPC-3JL P - NG t04£X26.10, HI844k
BRI T X 2 A B 45 A A
KRR }92 130 bp, eS80 E LR, FEHCCK
AL RIERFET, GPC-35ER 4 FF KIS . GPC-3
ELSON (Vi i V1Y O, S D a0 G 1
LGP C-3FRIE M = T 5 A e 4™, JF
A TR TR 4 IR G P C-3 1) 3R A 5 1 40 i 2% 1k
AR O, 2 400 i 2 50 (1 L B = 15,
GPC-31d Kk 5 i 4x )& 8 A i (matrix metal-
loproteinases, MMP) . & #H¢, #IHIGPC-31]
WMMP1FRIE; GPC-37] ZUl A% /i i B-catenin
SRR MET S MMP G AS 5 45, Rk
HCCH#EEP. HCCH 4 " GPC-3 mRNAFHYER Jy
70.9%, TIAEFFELL 98 B TE 0 2 35 R A
H, $L/RGPC-3 mRNA & T4 72 Wit H 4
ThrEY.

gy 1 45 K O O RE B AR IR ORS B 4y 7 E
723-748 N RILIR IR, MHRIX = AR T,
A sSICAM- 1KV 55 1T 40 PR 28 7™ S 75 15 0 T
T Re SRR ARG, 1E 5 I 40 fu ik = sICAM-1
FIE, AUAE FEARBE A B2 40 B R 5CLE 1Y) 980 S A%
M EATIC AM- 159 2k, JHH I 05 59 .
SICAM-1BR A ARG A1, T M 40 i 1 e % 1F
NG ZRGE, ] B 40 ik % C TLAINK 41 i iy
MR, (EREEEREY. BT B sTC AM- 17K T fif ik
L R S TS, SICAM-1. GPC-3 mRNA
Je AFPI A5 BH I 51492, 7%, % AF PR A FL
A HAMZWIANMA.

AT B 1 AT 1) F B R 442101, GPC-3
mRNAK L TNMA B Il A
Ao, T-IVATE 3% & T 1 - 10 ATE; HBsAg
BH PR PR & 2 5 THBs A g B PERT I, T
FEA T IRRE A RO B T AR T
Tk RTFAMER B UG, sSICAM-1IR B 5 T
FETNM W TR S AN 7S S 3 A G,
SICAM-1FIGPC-3 mRN A& Wil Fie 6 7% i R

[ IR AR ol
P, BEATEAS
NEFR T4
155, HE B A
2130 bp, % #5580
Mg JkER, EHCC
KRR P,
GPC-3 & WAk
WE, FERIEAR
#GPC-3it & ik,
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CTERR: Xt

KA R G AR
SICAM-1#=GPC-3
mRNA % i % 4
1 P g e R A,
A — & e At

Ja SR AT SE Gy ARG RS IR IR G
SR, VT REFE B Ry R AE T A (I AR
Wt 2 X T 40 S8 P A A S B A 5 UL O AL A1 1)
W], 2R BB ks s VbR a5 i B 2420, g o
AR A ILAFPRI R BRI S I, D LY
RRZVPOE S UV el NI LS AP B i R
JTFFL B 2,
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