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Abstract

AIM: To detect the expression of circulating
angiopoietin-2 (Ang-2) and Golgi protein 73
(GP73) in patients with primary liver cancer
and to analyze their value in the diagnosis and
differential diagnosis of primary liver cancer
(PLC).

METHODS: The levels of circulating Ang-2
and GP73 expression were detected by ELISA
in patients with PLC, acute hepatitis, chronic
hepatitis, or liver cirrhosis. The expression of
Ang-2 and GP73 in cancerous and surrounding
noncancerous tissues was analyzed by
immunohistochemistry and confirmed by
Western blot.

RESULTS: Positive expression of hepatic
GP73 and Ang-2 was characterized by the
presence of brown granules in the cytoplasm
or cytomembrane. Hepatic GP73 and Ang-2
expression was significantly higher in cancerous
tissue than in surrounding noncancerous tissue
(P < 0.01). The levels of circulating Ang-2 and
GP73 in PLC patients (40.8 ng/mL + 3.5 ng/mL
and 87.3 ng/mL # 78.4 ng/mL, respectively)
were significantly higher (P < 0.01) than those
in normal subjects and patients with acute
hepatitis, chronic hepatitis, or liver cirrhosis.
There was a positive correlation between Ang-2
and GP73 (r = 0.987, P = 0.013). The area under
the receiver operating curve (ROC) for the
diagnosis of PLC was 0.915 for Ang-2 and 0.899
for GP73.

CONCLUSION: The overexpression of Ang-2
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and GP73 is associated with HCC development
and may be useful biomarkers for PLC diagnosis
or differential diagnosis.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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BH): £ 2 R A MM JZ(primary liver cancer,
PLC) % % $M 8 o ¥ % 4 p, % -2(angiopoietin-2,
Ang-2)7e 3 R AR E G 73(Golgi protein 73,
GP73)& ik KT, 3RIF*PLCH B 5 %5 4916
JRAE.

ik VABERE S R R M R (ELISA) ] 4
1B PERF X, FFREAL B PLC & % 4M A e Ang-2
FaGPT3 I VA Fo I8 40 B AC 52 5 AT BT 95 B
S A B4R Ang-2F=GP73 & &, JFvAWestern
blotiE 5.

ER: T RAL T ZAZK E XA EFF
GP734eAng2BM £k, £&57 TR I
B b, %2 Western blotiE EJE 2223 5
F 8 B 4147 (P<0.001). PLC %% 418 feAng-2
K-F #40.8 ng/mL+3.5 ng/mL, GP73487.3
ng/mL+78.4 ng/mL, 3 B % & T E% % .
ST KL IR K AT AR ALLL(P<0.01); E
Ang25GPI3R L ZRF EMX(r = 0987, P
= 0.013); ZiXH TAERAEB & T @ARAng-2 =
0.915, GP73 = 0.899, 5 ¥ Ji5 % & (a-fetoprotein,
AFP)E A AT PLCE A ZAMS BT M4

it Ang2#GP733 KX 5PLC# R E W
%, A B TPLCH & AR5 w7 5 %5135 1.
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% & i, Z-2(angiopoietin-2, Ang-2)it K&, &
Western blotiE S22 B % & T& A4, I
9 B e Ang-2/0GP73 kA ¥ B % & T4 BT
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FEAMK K R BXH DA XA, B
FHRITRLW 5 LS8 69 A AirED.
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J5UR PE R (primary liver cancer, PLC)5-H#i2 Wi
FIFRBORTT, B2 S il {185 ety
AT F(8q23. 1)L E AE i 3R -2(angiopoietin-2,
Ang-2)F EeH IE P B 4 MGk, BRSO I
BN ARG, LRI R S IR R AR R
LA AR B DA Y, H BTN Ang-27] L3E
el Ang- 1) I RS VR, 8 e i/ )
SERITEIR, B I R I D R it A A L4 i
O AL TR S T PR 1), [0 RE A5 A 57 200 PR e 0,
R AEIETE . (228, T, BrEIE A, &
R T HE R 2H9q21 33 1) i /K FEAA B 2 -73(Gol gi
protein 73, GP73), ;& f7-1E T4l i /R IR 1) —
Tl IR 1, 0 B R 1 S Py B AT 1R
TR R AT R R E AR AP %
W, GPT37E/H &8 T ARIRA S AM A L 1%
LK B RO, A T R I PR 12 W 4
J&& (hepatocellular carcinoma, HCC)HI IR 545
br. ASCEEME TR BP0 E I
Ang-2FIGPT3E, LAERTS F TR IRPLCIZ T 5
LRz W .

1 #RRTSE

1.1 A4 AR bR A ZBEFAEFE R A & &,
F2012-02/2015-027F 7 38 K 2t @ 2= Be Wi 4
T 928 £ AN R L@ = 141, 11751, %2441, *F
BIHERES7.5% +£11.6%), HHChild-Pugh/yr3s
Sy B AZL8THI, BRIMFIFICL16M]; B AT
R = 84): ITHEL@ = 35, B15HI, %20
B, FERS4.58 £12.9%), BT L@ =
28, F22M, e, FHIFERK41.1£12.7%).
2T K@ = 22, B176], &5, FHER
40.5% +12.4%); I LU B N 04 41 J f
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NIEH X =27, B2, L1561, PR
45.6% 598\ (#£1). ZlKRKEH . FIhkE
BIEIEH 250, H OB % i 5 (hepatitis
B virus, HBV)IMILif5 2% A5 & 35 4 B 1.

LA ZARRA: 5 B Sy O SR 0, Bl Lk
AR JE b i 55 (B A1 25 <3 cm)d
GUbRAR, HL3801, P #852.058 +9.11% . &
BARBIIREZ AT BUTEA NRYT. LA
RIS W Bl A
BE V7 TORE, 255G 4 B R BT VA PIME 4L e 0
S e PR 12 Wb v

1L An g- 246 W SR FH AU AR SO0 S 17 5
ELISAYL, 5l &% H ADL Biotech Dev Co.,
USA; IfiLGP73%x M SR FH R4 e 02, 71
& 3 ADL Biotech Dev Co., USA; iT4ZR
Ang-2 X GP73%E A e Sk B e, W57 &
W B b 3 RAE R ST, de A
W4 1E; PVDFIEIE A Millipore s |]; i
ANGP73H. 58 A MHRPARCI Hi L F1gG
J#J F Santa Cruz/A A]; HiAng-2%R % wlEPiik
PLEHRPARIE I E T HRIgGY NAbcamA A
7= i
1.2 7 ik
1.2.1 518 fe Ang-27KF 547 SHJA L+ Ang-2
& B E, B 5B Ang- 2B iRk T B bR R
Ly RrSbR o BCE AR AS L 2S5 WL AR
B, s Ang-2 5 18T B A HUE E MBS
YRGS &, DLBEGRIR AR 0 BE R I AE Y 2= AL
Ang- 2504 Yebl . 40, INABUHR S A
(horseradish peroxidase, HRP)FRiC 55 FI & F
PR F8F AL BB R (TMB). 4
AL R (0 A A F TMBR A4 i (1, i
IIAFRBRER b B, 6 G B 68, TEREAR
A 5 P 450 nm A A I A A ' BEA AL
P I Ang-29 i 5A 5 (B L, & fa it
i il 2 v 5 AR A Ang-23 B
1.2.2 20 4L A o P GP73ARF: %R
F G AR U EC A S 1-STARUE M, IR FEMK IR N
3.12. 6.25. 12.50. 25.00. 50.00. 100.004!
200.00 ng/mL. ¥GP73H ALY T-96FL1 AL
BRH, )RS AR AR, T AL AR I N A
i AILIEFR AL, BEARE IMA AV AL IGPT3
Puik, ¥ RG-S WA RNTUATE TS, A
HRPFRICHIZEAZR, BRI BEGR E AR
(TMB) tt. TMBFE I A YlE AL T #4240

4034

R 0, DRI IR AR R 2% 1k S B, e b R f &
(38 . PRSI E 7E450 nmAb o't B (A
18). K FHlog-log WU £ iih 41l 5%, LAS1-STIK
FEE RN BB R AL bR, AL A5 RLA 5o B 0 2
AP AKR, RAFArRE 2 2 20 R A G R,
FARYE BE S G PT3IR B 5 A 45 [HUE L, i
HHARAHGPTIF &
1.2.3 Iz A8 F A A8 P Ang-2 % GP73:
FIS-PR A G E U T, EAfn
BY)R E4 pm, WS TRE B RMEB A L,
56 °C, #5 Fr2 h. FH WK LGS, B ukmh B 2R
KA. PBSYEMPE3 IR, 3 min/ik. 50 pL 3%
AL, IR E 10 min K35 PR AL
FitF 35 14, ddHOPF¥E3 K. NS0 uL 5%BSA%t
PV, SR E 10 min. I0—4(1 : 300)50 pL,
4 CRL, PBSTEE2 min X 37K NS0 pLAEYI R
FRiE P 200), 37 CHFFH 30 min, PBSPE
2 minX3K; 150 pL gk 2 A 2R -1 A BEVA L,
FIRIFE 10 min, PPk, FHDABR A&,
100 uLF R HIDABIK, 3-10 min/5 &1k &
R, ddH,OM¥E, 7R AR FIKGL2 min, MIRIRE,
T YRR MK e, 2 B, S

2 LR ™ BB M A B (LAP B SHL
R—Pt), [FFFHYERR AR XTI B2 R B bk
B, d. T A FEANE, WAFHS
HAng-28GP73RIEL R b BAge
R 25 G TV R E 7 LU 2R B T H o (B
FeAR); Ge ot nm B DL 2 B i 5 I ) g e R
i BEOIT, WE G145, KRB At
245, KEME T35 BH RS E 4y b RS S A
JRLAE SN APLET £ BH PR A P 25 0-5%80
5%, 6%-25%M147, 26%-50% 125, 51%-75% N
393, >75% 477 .
1.2.4 Western blot# M Ang-2 % GP73%& & #
FOA: WERAFRIGE R & 100 mght e 41 2 5l E
2404, BIWE, $ERIPA © PMSF = 100 © 1
Fie I 20 21 250 3030, B mLALZ 51 32 UM 2]
Hasrh, VK e 5039, S R AE VK
F# 30 min, MMM ELS mLELEH, T
4 CAURE DL 012000 r/min X 15 min,
Sy B BIE A . AR bR b v 2,
BCAKN & I 8 FIK B, AN A3 A
W FLHEAT R, AE B AR A E i e K562
nm AL TE WO B, AR BR A il 2 T B AR AR
M EE EREE. 43 I BC I SD S JE P I It % 10%
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xR 1 HERNREZE—RER

A ; 1451 T HBsAg AFPRE (ng/mL)
B/& (%) (BRME/BAE) <20 21-399 =400
PLC 141 117/20 33-85 110/27 45 56 40
iRl 35 15/20 20-82 22/13 27 5 3
IR 28 22/6 18-63 21/5 22 6 0
MR 22 17/5  24-80 10/12 18 4 0
EBA 27 12/15 26-69 0/27 27 0 0

PLC: RAMATES; HBsAg: CHUBTRFRENER; AFP: BBiIsZES.

xR 2 R. BEFREEMANg-2FIGP73RIKXNKFE

(mean £ SD, ng/mlL)

4R n Ang-2 GP73

PLC 141 40.8+35 87.3+78.4
il 35 255+5.8° 62.3+56.3
ISR 28 209£7.1° 49.9+40.5°
IR 22 235+6.5° 39.3+24.2°
[ERERYIR 27 17.4+2.6" 28.8+21.0°

°P<0.05, °P<0.01 vs PLC4H. Ang-2: IBEME-2; GP73:
SINEREDBT3; PLC: RARIMEAHE.

I3 B IR K A% IR AR T, B30 g e AR (R o+
5XSDS EFEZZMM, IR G T Kt
100 C X5 minffi & AR AN, BOFIR L
T EFE K BRI AN IR AL AT
WK, MRV B EPVDF, # L R 5
PATBSTZE Ml ¥ES minX 3¢k, FCH & 5%
JEWR BITBS T i =il F 31 h. H 04
S5 LATBS TAE Bt (PR R VENES min X 3K, M
APLGPT3 L 50 PR (1 SO0F R ) 5k
PrAng-2RZ WFEPUAL 1 500 FE), EIKF
M4 Cid. BElES min X3k, %R AHRP
FRiCHHT L EIgG(1 ¢ 100058 B HR PARIC
2P lgG(l - 1000%i %, abcam A #]), B
EBETEIRME2 h; TBSTHMEES min X 31K,
DABR 4, Xt gt 5. Ef#. PVDF
P —H0. HiRBRWOE D, BRI, L
11 1000% B IGAPDH H.37 BE 4i1k4 CHEH,
KNS E A KA. Quantity onedt i ik
B ARG R Eid I, DA BEAE 2 BT B
HRIA .

it %4 FGraphapad Prism 5.0
Statal8.04t it 7 M AR HEAT 5 & AL FEAN 73
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Br, THE R imean+ SD&R IR, PLAZR#H
T AEHFAE #h 2 (receiver operating curve, ROC)
AR BT« VEAN O e 12 B ) R B 5 5 S
PE. AR A B M 1 LU, SR R JST A ARt
R, ZREARHLEL, R R Ty 2 04
(One-way ANOVA). i, Fisherffi U1
PearsonZ5 ¢ FH S5 T T /M. LU Ang-2.
GP73M1H i 25 F (a-fetoprotein, AFP){E N
Fr SV HVBURE L Ry 52 LSO PLCIYAZ W
R, BURME = FLRH M Fe/ (P M B R B
), Rt = BT E/( HI MR 1 ).
PO.OSHERAGFR L.

2 BR

2.1 T ENHIEA b Ang-2F2GPT3 K A K
ORI S A E L Ang-2MIGPT73%
AR E B IE R L2, "TAPLCZH AN M
Ang-2fIGP73-F43ik /K, R & T RIEA
R AT L . BERT R AL, kAT
P J A NS HR A M fit e A BE BT 5
JHEA . PLC, P& RISEHT . PLCHEF
MGP73FMAng-2¥{E 53 7117987.3 ng/mLF140.8
ng/mL, 43735 B 1E 5 %o fEAG 5 i3 4% A12.3
f%(P<0.001). H1Z&2%F LA %1, GP73 A1 Ang-2]
FAk KV, TEASIRI D R A DL RS I 7 2L 1]

S5y W3 (P<0.001).

2.2 W RIRIF o MPLCE X SME e Ang-2F=
GP7384 ik £ 5t 45 G PR BLRFIE 20 #r K B,
PLCEEAMAE ML+ Ang-27 £ 940.8 ng/mL =+
3.5 ng/mL, HAMEFRIESPER . AFEE AR WL B
e, SMRALUR/N. AFPIKE . HBsAgl#
e R AR 5 AR AL IR), S8R WA B i Se it
ZE 5. HE B AN LGP737KF-487.3 ng/mL
+78.4 ng/mL, 5. k. MEEZ KL

4035

CGEE X2
N LA

b 5 R g 45 m e
wEMER S 10k
16 R BRI A 4%
. ER. M
A MAREH R
%, ARYEI A P
GP73. Ang-27%=
AFP & L AR F 5T
BB AT B B
w5 r, BT AT
B 5 5 4% K o
Wonl, AAE 269
e R AT
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HLZREZE

GP73 A& LM & R
EESKRH AR
& A, Ang-2 A4
oA A AR X
F, AR AT E
& BT T A2
R H AT
ki, 5 TR
X % 7 (hepatitis
B virus, HBV) 2
EON R
TR FEmmE,
mHEL T kA
(alpha fetoprotein,
AFP) 4% ik 2 E
MK, ZH B
T35 R A BT
J&(primary liver
cancer, PLC)# b7
Fabe 5T R B
PLCE & A& 445,
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B 1 FFERRESALAGP73RIANg-2RANGZ AR S
DHF(SP x 400). A: FEZHZAGP73; B: JE352HAGP73; C: e
A Ang—2; D: FiEE /4 Ang—2. Ang—2: [ AREE-2; GP73:
BRI EET3.

AFPIRIZIATCH B2 57, SHBVIRG:, JHAM%
R 2H ] 72 7 2. 3 (P<0.05) (3R 3).

2.3 4M A Ang-2. GP734=AFPA& A 6948 X 1
AT BRI AEHTHE A AN L Ang-2
HAFP/K T B A = 0.984, P = 0.016); [7]
BRI HH G P73 5 AFP/KF R AH S (r = 0.961,
P =0.039), 3 HGP735 Ang- 2312 /K-¥- B B AH

4036

A 1 2 3 4 5 6 7 kDa
P73 e e T

Ang-2 i e ———— 5]

GAPDH s St N Sy s S’ . ¥ 36

B 600 - b
mGP73 b
Ang-2

400

[N

=

o

X

K

zooj I j
0 I
TS JFH

2 FHEFIESSRLAGP73R]ANg-22R15HIWestern blot4>
M. A: Western blotZ55; B: IRESEDNTL. 1: IEH*TIE; 2—4:
SRR, 5-7: AN, Ang—2: IEHERYEE-2; GP73: &I/
FARTE73. "P<0.01 vs SEELHEH.

FK(r=10.987,P=0.013).

2.4 ML TP GPTIRAFAEL KT Fupedl
SULZE AT R I, I 2L 2 b AR 38 (B B AR
ERRIGPT3(EI1A) 25 VeI, FHamE
T HOm B A2 1B); Ang-27E I 41 24H
FIE M AR T 0 B AR (U RORL (BT 1C) 1 B
ik, wEH LA T A ZU(K1D); 42N
g )Rk, EE AN T MR B B &
Western blotilE 5273 1% 973 kDalfJGP73H157
kDaff] Ang-2(E2A) ) 5 AR IA; M E =D
W oA ZIGP73 I Ang-2(¥2B) K ik 1 15 3%
fen TR E AL 2R(P<0.001).

2.5 f2Ang-2. GP735AFPHAEXPLCHI# B
BE W3 B, FERT T PLCEZE HROC
i 28 AR 52 ROC 4,0, 90.915(95%Cl:
0.876-0.954, P<0.05), ROC p; 40.899(95%CT:
0.838-0.960, P<0.05), ROC ,,40.864(95%CT:
0.805-0.923, P<0.05). 4} IflAng-2. GP735
AFPEAGTPLC R U W 2 1w T3l S ek
LIRS 12 W A B e I R AN E.

2.6 f2Ang-2. GP734=AFP# E 4 BiPLCH 4
AN FER4LE M Ang-2. GP7T3MIAFPRIA
e R 25, UPLCEZERIEK T, 5L
Ang-2>35 ng/mL. GP73>70 ng/mLFIAFP>50
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& 3 HEREMEANG-2KGP73FRIANRIBSRHIEDHT (mean + SD, ng/mL)

FRIERSHFIE n Ang-2 HE PE GP73 HE PE
M3 0.472 0.722 1.102 0.273
=3 117 40.83+3.56 72.85+60.12
T 24 40.56+2.92 89.28 +92.41
FH(Z) 1.570 0.118 1.204 0.231
=50 111 40.55+3.16 74.63 £60.48
<50 30 41.66+4.31 89.79 + 63.84
APEEE R (cm) 1.004 0.317 1.056 0.293
=5.0 52 41.16+3.25 92.27 +60.57
<5.0 89 40.56 +3.52 79.51 £51.09
AFP(ng/mL) 0.250 0.803 1.001 0.318
=400.0 40 40.68+3.55 91.08 +65.17
<400.0 101 40.84+3.38 79.26 +62.39
HBsAg 0.904 0.368 2.228 0.028
{als 107 40.64 +3.46 98.51 +62.74
BRE 34 41.25+3.32 71.34+59.26
FFINER 1.485 0.140 2.087 0.039
= 57 41.30+3.52 78.40 £77.23
Vo 84 40.43+3.34 105.84 + 76.22

Ang-2: IIEHEMER-2; GP73: BINEIREST3.

& 4 SMNEMAng-2. GP73FIAFPIZHIPLCEVGZ SN (%)

=1 Ang-2>35 ng/mL GP73>70 ng/mL AFP>50 ng/mL
BRE 95.0 77.7 67.5
KRE 98.4 76.9 86.2
= 1l(a]as 99.3 78.2 77.8
=TSl 89.7 61.3 64.6
ERE 96.1 88.0 84.4

Ang-2: IIEAEME-2; GP73: S/NEIREST3; AFP: BII5ES.

ng/mLAF, SPLCEW KL A& M Wk 4.
Ang-212WiPLCRIUBEE . 5 57 5 R 0 55 2
FGP73FIAFP; % LAAng- 2 MIAFPEL &G T, i£
WrPLCPHPE % 1£98.6%(139/141).

3 e

AngZF A FEAng-1. Ang-2. Ang-3f1Ang-4.
Ang-2 I Y B 40 i AR ) — Ry B A
HAFRELE IR IR -Palade/MA, 7652 F Il B5
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