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mEPBERAEERRE-3 REREEAER-73 REREIEN
iZET i {E

ERA N GEIRA 2 S ES R AR A ERE L RIAR Y Bukd
(CTHBEITT S ARERGER T BT 212002;2 IHE AT AR ERBRERL ITH A5 21240057 7TH K
SFEEAARE VLT BT 21201354 B BRI R AR I EBEAE YRR, FifE 200040)

(& ZE] HH I HLUSNE BRI S Z 55 -3 (phosphatidylinositol proteinglycan 3,GPC3) M i IREMAH 2 1 -73
(Golgi protein 73, GP73) BB X (OIS E . J53% : ] ELISA YA 39 151 B9 B B 31 451 A4k 22 MR Il GPC3 M.
GP73 e, RT-PCR A6 WG 2 FR 35 IFAH 4R P GPC3 mRNA K GP73 mRNA Feik /K, BRSSP SRt 1k 8 2 A8 i T
A GPC3 J% GP73 MRIAZES: M2 AT M AR B (1 335 5 IR R RIIG R 1A R B A e . S5 R AL Sh R
GPC3 .GP73 #4109 (16.81 £ 0.56) peg/L, (11592 + 7.01)ng/ml, FFEEFLLESME I GPC3.GP73 W4T 3R (7.41 + 0.25) pg/L,
(64.63 + 3.07) ng/ml, FFEZHAMNE I GPC3 GPT73 e B 34 b & = TAFAE AL (P < 0.001), GPC3 {H2H 9.3 pg/L BT IS T 1) R
TR FIVRE S BE 23001 R 89.74%F1 96.77% , BAPETIHIE 97.20% , M TUIAE. 88.20% ; GP73 #k i {H >l 77.68 ng/ml K, HAZ Wi JF-9i
W) RELBE 92.31%, %4 5B 83.87%, BHIETIINE 87.80% , BAMEFINE 89.70% ., @4 GPC3 mRNA 1 GP73 mRNA AX} ik it 43
Wh 891 + 3.70 68.41 + 32.86, HFHfi{fk4H GPC3 mRNA F1 GP73 mRNA ANk E 00 3.04 + 0.58 2.32 + 0.25, g4
GPC3 mRNA GP73 mRNA ik @ FAFELAL (P < 0.05), g Ta] HiT i R E i H 2 GPC3 .GP73 mRNA Fik/KFYH
SN AR R A — S, B BB AMNE L GP73 \GPC3 28 P M 412 mRNA FikKF 540 M R Ao/ B 8 i
RO FCGE T2 S0 M s B GPC3 Rk SRB A R RFFAE ST %225 RN 3 R IHE B3 GPC3 R kKT
F 12 9 EE, iL.CP73 . GPC3 M B HE hRIAH NS, H RS ST AFP, MiERBE 5 AR Y, A B — B 5K
L FRHEAIZ B HCC M MRS ; 7341, GPC3 Rk x w4 i) A Ak B A — s 9 FE nPEH .

[E8R]  MUBSTERE LB B B3 (GPC3) ; B /R AR [1-73 (GP73) ; g br ks i
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The diagnostic value of serum phosphatidylinositol proteinglycan 3 and Golgi protein 73 in
hepatocellular carcinoma
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Jisheng®*
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[Abstract] Objective:To investigate the diagnostic value of serum and hepatic tissue Golgi protein 73 (GP73) and phosphatidy-
linositol proteinglycan 3(GPC3) in hepatocellular carcinoma (HCC). Methods:The peripheral serum and tissue samples from 70
individuals were collected ,including 39 HCC patients and 31 cirrhotic patients. The expression levels of serum GP73 and GPC3 were
detected by ELISA;the expression levels of tissue GPC3 mRNA and GP73 mRNA were measured by RT-PCR. The differences of
GP73 and GPC3 expression between liver cancer group and cirrhosis group were observed. The correlation between GP73 and GPC3
expression and clinical stage of HCC was analyzed,and the correlation between GP73 and GPC3 expression and pathological grade of

HCC was also analyzed. Results; The expression level of serum GP73 and GPC3 from the HCC patients was significantly higher than
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those from the cirrhotic group (P < 0.001). The GPC3 value for the cutting off was 9.3 g/L,the sensitivity was 89.74% ,the specificity

was 96.77% ,the positive predictive value was 97.20% ,and the negative predictive value was 88.20%. The GP73 value for the cutting

off was 77.68 ng/ml, the sensitivity was 92.31% ,the specificity was 83.87% ,the positive predictive value was 87.80% ,and the nega-

tive predictive value was 89.70%. The expression levels of GP73 and GPC3 in HCC patients show no statistic difference between age,

gender, tumor size and clinical stage;nevertheless,the expression level of GPC3 in HCC patients seemed to be correlated with tumor

pathological grade. Conclusion:Over expression of liver GPC3 and GP73 were associated with HCC,and quantitative detection of

serum GPC3 and GP73,which were more sensitive than AFP,should be a useful marker for diagnosis of HCC.

[Key words] phosphatidylinositol proteinglycan 3;Golgi protein 73 ; cancer biomarker;hepatocellular carcinoma

JE & MEFEE  (primary hepatocellular carcinoma,
HCC) 25t F i W 2 —  FER B 24
11 J37 NFE T 4upadE , ek st T4 45%2,
M T HCC W AT % & A i 5, s i UL, il
WIZWTFAYT HCC ATHE R 242 B HCC IRYT
Mo BE U A SRR, BARH IR 1 (a-feto-
protein, AFP) 22 HCC W HE 5 bRz — , HHA
A —E M JRBRYE : 30%~40% ) HCC B35 AFP 5[
PR HYE, H AV EatE R | B rEE sk
R ITFREALTE Bl 101 LA B S AL SR 5O SRR 25 5 e L
SN AFP FHE R, e, SRR R
b S AT HCC WP S 2 — IEAEmE
7% & B N5 I UL B SR B% -3 (phosphatidylinositol
proteinglycan 3,GPC3) K& /RIEARE F1-73 (Golgi
protein 73, GP73)Y5 HCC % &%), JuH 2w &
FHMAEIN GPC3 5 GP73 Bl I AR5 B
TEVRHILTE o GPC3 K GPT3 8 26 35 78 i 98 12 Wi
D7 H A

1 &M%

1.1 %

HEH 2012 4F 12 A 30 H~2013 412 A 30 H
e AT N R EE B 5 a5 R e st iz 1y 39 19l
HCC 1 31 IR & 570 B8, 55 45 4], &
25 Wl AR HCC 2. (46.2 + 10.1) % JIFRE{KZH (49.2 +
10.3) % ; AP 2K 1R 2000 490 8RR R BTG T
K9 HCC 2SI 2011 4F HCC i2WHITE™
12 7%
1.2.1 ELISA ;50 %h B f2 GPC3 % GP73

IBUAE 10 15 4 25 LT 20 ol AR S AL 4%
GP73 GPC3 AW IE.C ELISA il & (i
TR DR AT RN ) 1 B 5P i 7 4, FH
iR K A7 2 K6 A (Thermo 23 7], 3€ [ ) K60 4% FL7E
450,630 nm B A< AL IR FE AR, B4R E I 2 1
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BE 3L, LB EE 3 K, AR & s
HEAR R B I ARHE R, R log-log XU A4,
DABRIE St v B R BUE A R AR AR, AR 2% s RO
FEE X BUE ARt EAREIN 2, SRASRER
LKA REL, IR AL AR 7
FEA) GP73 . GPC3 M,
1.22 AFPf =

K Centaur XP fb27 K 6o AL S =L £ 4R
FI (STEMENS 72 A, FE [ ) for il £8 25 1L AFP B,
PR A 2 BEASGR AR FH U B T
1.2.3 S8 Z % PCR %M 20 2% GPC3 mRNA &
GP73 mRNA &

ZHZ M RNA FIFERZH DNA AOHREUZ FE TRIzol
WA UL EAE . W B NanoDrop1000 (Nanodrop
oy DR, BEEARYE S I cDNA 3% St
# & (Applied Biosystems 2\ F] , 38 [F ) 3 DK B2 B
RNA %% 551 cDNA

PCR JZ %1k % :SYBR Premix Ex Taq™ 10.0 pl .
E LRSI (10 wmol/L) 4% 1.6 -l KA 2.0 wl,
ddH20 4.8 pl, S #&14F:95°C3 min;95°C 40 s,
64°C 40 s,72°C 40 s,72°C 7 min, 40 PMEH B kit
KERIN, GP13. LS 5 -CAGCGCT-
GATTTTGAGATGA-3", FiiE54¥) 5’ -ATGATCCGT-
GTCTGGAGGTC-3';GPC3: FiiF5|4) 5’ -TGGACAT-
CAATGAGTGCCTCC -3', F Ui 51 ¥ 5 -CCA-
CATTCTGGTGAGCATTCG-3' ; B-actin: 15|14 5'-
CGTACACTGGCATCGTGAT-3", Fi#is1#¥ 5 -GTG
TTGGCGTACAGGTCTTTG-3', GP73 2 GPC3 mRNA
253k K 8 1 ABT 7500 Real-time PCR System
(Applied Biosystems 22w, 32 ) 1 7R
13 %itsss

fdiH SPSS16.0 e t4fd, THEZORHHIIEL £ 45
HER(X = s)30R AT K5 LA P < 005 NERHES
TEE G ROC /T MedCale 102 RRIHE.,
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) B = GP73(64.63 + 3.07)ng/ml; 4121+ GPC3 mRNA

2.1 4hJEd GPC3.GP73 3R E & 4142 mRNA & ik
%R

HCC 4 . #hJE Il GPC3(16.81 + 0.56) g/,
GP73(115.92 + 7.01)ng/ml; 2121+ GPC3 mRNA Fl
GP73 mRNA FHX} KA 773510 8.91 £ 3.70,68.41
+ 32.86 MFEfLAL . AMNE L GPC3 (7.41 + 0.25) g/,

GP73 mRNA fHXRIA 73518 3.04 + 0.58.2.32 +
0.25 . AMEIMLF HCC 2H GPC3 (GP73 (il 3%
B T HFEIEZH (P < 0.001); 4HZR P HCC 4 GPC3 m
RNA GP73 mRNA (&GS FIFEed (R 1), 75
Ah, B 1 ATH 70 BIAEAMFIE A HCC SHFR{L
FREAEPER] AR OO R S DAL BRI IR
FEIEEA AT LE,

F1 HCC ARAFELHEINE M GPC3.GP73 EARER AL F mRNA RikfE
Table 1 The protein and mRNA expression of GPC3 and GP73 in HCC and cirrhotic patients

iiP SR IRE JFEARZ AR E P
() 54.18 + 2.57 4231 + 1.61 1=1.224 >0.05"
ALT(IU/L) 105.21 + 15.23 104.22 + 13.16 1=0.290 >0.05"
AST(IU/L) 128.25 + 23.87 116.28 + 30.16 1=1.863 >0.05°
P (5 20) 30/9 18/13 X’=3.144 0.091°
1. GPC3(wg/L) 16.81 + 0.56 7.41 £ 0.25 1=16.502 <0.000 1°
Ifil. GP73(ng/ml) 115.92 + 7.01 64.63 + 3.07 1=7.204 <0.000 1°
ZH%1 GPC3 mRNA 8.91 + 3.70 3.04 + 0.58 - 0.028"
ZH#1 GP73 mRNA 68.41 + 32.86 2.32 +0.25 - 0.011"

a WA ST AR ¢ KEBGARAS ;b il id Mann-Whitney 53845 5 ¢ . 2x2x* K 3k 45

2.2 GPC3.GP73 5 AFP 8 R H0E B4 5 hig
GPC3 ,GP73 [ AFP i2 I HCC W45 R LK 2,
GPC3 RAFJE 89.74% (95%CI:75.80%~97.70% ),
i 96.77% (95% CI:83.30% ~99.90% ) , GP73
R 92.31%(95%CI1.79.10%~9840% ), i F FF
83.87% (95%CI:66.30%~94.50% ) , 3 HINi 33 2 ) 3C
Bk, B AFP AT 2 4 20 ng/ml®, RN
61.00% (95% C1:40.00% ~65.00% ), ¥ 5 JFF 83.50%
(95%CI1:76.00%~91.00%) , BAPEFM{E 21.10%(95%
C1:9.00%~32.00%) , GPC3 J GP73 2t HCC B R4
B EE T AFP(P < 0.05) F¢ SR AHIT
*2 FFEBARFENLEA GPCI.GPT3 & AFP &35 H

#HR
Table 2 The detection results of GPC3,GP73 and AFP in
HCC and cirrhotic patients (n)
o1 GPC3 GP73 AFP A

FEHME BAVE PEME FAME PEME BAME

HCC #H 30 9 31 8 24 15 39
IR 30 4 27 5 24 31
PET 31 39 35 35 29 39 70

LA FEE (YT, WFCHIEFIZWHE D) , 36 Youden 84X
TERREHENE R E, Z1155 GPC3 BME 93 neg/L, KT
9.3 wg/L ABHME /INTIZAE N S B GP73 IBTHEA 77.68 ng/ml, KT
77.68 ng/ml Jy FHME /INTZAE N BT

2.3 GPC3.GP73 5 AFP #4 W HCC #93F4r
HCC B # 1l GPC3 .GP73 il AFP Y F ik

RE X HCC 2R 53 ULER 3. GPC3 BHA: T
WIME 97.20%, BTt {H 88.20% ; GP73 BH: Fit il
{H 87.80%, BHYETMAE 89.70% , 2i& 2.2 Bid,
GPC3 .GP73 12 HCC 1) A5 Ke BHM: T P (2
KT AFP,GPC3.GP73 i2 W HCC %55 K %
T{E 5 AFP AH A TES 2257 (P > 0.05)

=3 4SMEID GPC3.GP73 B AFP 2T FHEREM

Table 3 The evaluation of HCC diagnosis by GPC3,
GP73 and AFP in serum (%)
. GPC3> AFP> GP73>
BRH 9.3 wg/L 20 ng/mL 77.68 ng/mL P P
R 89.74 61.00 92.31 0.044 0.016
TSR 96.77 83.50 83.87 0.085 0.266
FHPETIME  97.20 21.10 87.80 0.048 0.040
FIdEmIE  88.20 72.73 89.70 0.071 0.057

P\:GPC3 5 AFP ;P GP73 5 AFP U4 Py Py ¥ k3T 2x2
KRBT,
2.4 GPC3.GP73 # B HCC % ROC 1 & 5 #1

GPC3 AUC=0.956,GP73 AUC=0.937, GPC3 5
GP73 [ AUC ZR TG 1H#E (P > 0.05, 1), i
WV 2H 5 B A S 300 9 1 S0y T 2 — 3
2.5 GP73.GPC3 kik B H %3 344

JF9 s 3 AR I GP73  GPC3 A P vk e 4
21 mRNA FKIB7KF- 540 B0 e R/ SO
I R AR T GE 1247 (P #4 > 0.05) ; T e &
H GPC3 ik 5L R RIFEG T2 2 R(P <
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100 0.05) W HEL N 3 IV IHE B E GPC3 Kk /K
80 |- KT 129K (GR4),
4 60 [ —GP73 3 it 8
2, H 0 - GPC3
= ] GPC3 Z—FT 1995 4 & B4 I A R 11
08 JB TR LT 2R 1 (HSPG) FR Y — Bt J—
TRy RO, T LS AR, TE A

100-F55 1%
K1 GPC3 45 GP73 fifiif HCC i ROC HiZk LA
Figure 1 The ROC of GPC3 and GP73 in diagnosis of HCC

R FEIEH FFHL PSR , i BEAE A Zh BE
TR EEAER®, GPC3 SEPEifE X etk I,
o 580 DRI .66 000 7r A7 FUBTIR LIk

&4 HCC BEMF GPC3,GP73 RATALIEN mRNA FiAKF Ml KFEZFFES T
Table 4 The clinical pathological analysis on protein and mRNA of GPC3 and GP73 in HCC patients

WGHHIE gy Cr73 Gkt P PAE PE RS

FEIE %M (ng/ml) mRNA HH(pg/L) mRNA

P51 0.923  0.171* 0.123 0.961*
% 30 115.65 + 8.06 78.06 + 3741 1729 £ 051 18.49 + 4.14
'8 9  117.74 £ 4.25 401 +3.13  13.64+1.90 9.14 + 8.61

s 0.469* 0.108* 0.990 0.850*
<50 % 15 11129 +8.12 13048 +75.81 1681 + 044 542 +3.11
>50 % 24 11890 = 1042 2850 +20.37 16.82+0.88 11.15+5.77

JiheE /)N 0.854  0.121* 0214 0.264*
=50cm 13 11475+ 1151  40.83 +2224 1743 +0.77 11.18 +5.28
<5.0 em 26 11745+ 677 10426 +7042 16.02+0.77  5.95+5.21

FFE s B 0.38  0.074* 0.035 0.012°
1~2 %% 31 119.21 £ 8.70 86.45 + 41.19 1742 +0.57  9.77 + 4.63
34 8 104.09 + 6.23 344 £134 1463 £1.13 580 =392

JiFE A 0.424  0.121* 0285 0.457°
[~ 30 110.87 + 5.81 94.97 +53.83 1628 £0.59  7.87 +4.34
Mm~1V i 9 12249 £ 1446  33.87 £2851 17.51 £ 1.02  10.26 + 6.65

Py AR GPT3 BB HIGE T4 2557 5 P TR GP73 mRNA Suil 2222 5 P51 HH: GPC3 B AGE 11225 7 ; Py 1143 GPC3 mRNA Siil ¢ 22 5% . 15

A * BEUE Mann-Whitney 725, HAy PAEHH ¢ KRI83545 .

JFZEBHE 8% GPC3 il C St IR B A%
FEAE AR TAT, A358 F11 5359 2 [a] 7 gl b Af
DA IR B, Lee S5 R ITE
R AR IC AR BN WK R DL AN
I RE a2 v GPC3 W] LR BIRIF 1Y B A ME
HH, R GPC3 A 7 W T HCC SR ny Wi,
GP73 J2& Kladney 28" & B — > &1 /R FE AR —
RIS I (GOLPHY) , 12 85 5 57 T 41 i 5 /18 2
A, HL A=A T 8 R AR R 1 5 (L [R] sf AfF Al &
B, T DL o N RGeS R A, 3155 V) 4k
S 240 M SNIE 5 5 T ELA T REAEAE PN AL, B0 2% 1fi
FHUR ] S 25 IR SR A R AR SN ERIE S
R ER—ATEEMIEE AT xS E AR N IE
BRI 1 7E SDS-PAGE MUK R B/ T
k73 000, G AT 2 B2 AR 1 IV FE R R

& 1 BFLA GOLPH2 Bl 240 GPT3, B35 MBS
b % B I BF GP73 kA B g, B
GP73 FiK5 AFP o ARG (RRRETHILH AFP
BB I )

AHI G K W0 e R Ak 28 20 K A0 R ol
GP73 mRNA .GPC3 mRNA R iA/KF-, 45 L1
GP73 .GPC3 mRNA 7fEMHEALU P MR B R E & T
JFREfb 4, e B AN E I GP73 .GPC3 8E ik
B 2 THFREAL B2 (P < 0.001), Xl GPC3 N
TR RIS 1, BOARRER G5 SRR 4L 4 GPC3
PR GHNEIMAR—BOAMERSE ;2 GP73 J8 T E/R
RREAEE, PR SR GPT3 S
R EANE MBS, HE A REAEE A R
G R IHLES AR T, DL RS IRRIR GPT3,
GPC3 i F IR AT BETE P 0 A e Jread e ke o 2
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YEH, SR GP73 .GPC3 Y H AR fiE K 78 I i
PR T 2T

W R PR R EUS 1 GPC3 GP73 Kl HCC
BB A3 I BB 2> M 9.3 pe/L.77.68 ng/ml, I}
PIRRAE PR S 4 5 T AFP, T4 S B ) 55 AFP 4]
TSGR (P> 0.05), H GPC3 5 GP73 A9 AUC
ERTLIFE L (P> 0.05), DL ESERHER,
GPC3 .GP73 43 HE M7 F5HRT7E HCC Bz W]
REEA B IR N N . HCC & 4E 5 CHRIFR
R VARG, &Rl HCC At R — Bl 2 7
s B PE I R — I Ak — I, A58 &30, HCC 41
GPC3 .GP73 7KV 2 s THHREfLA (P < 0.05),4%
/N GPC3 \GP73 K FAEFRE AL ) HCC S fbad # rp i
Wi BT s 15 GPC3  GP73 7K A6 2 75 7]
T HCC mfa AR, 1ER HCC & A T
B AR SR TILES  BhASIEI HCC mfa A
BEIMLIE ) GPC3 .GP73 /KF-,

AHBFFEIE 3 % GPC3 (GP73 Fik/k F 5 HCC
Il PRI BEARRAE 5C RAEAT I G453 HT 7 . GPC3
GP73 FRIRIKV-5 -BEAEWS A0 e KN s
I R 43 30 0] B4) 25 S JE B8 1122 38 35 i P AR
GPC3 KRB HIHM A RBIHFEG I #ES (P<
0.05) , &ML AT fe % GPC3 ik M T 15 201k
BE . R GPC3 .GP73 HI T @2 WieT, 4% P
S BAS SN 1 BT, 53 A PR AR (6
T CHR R VE R s T GPC3 Fak X AP 4 Y
SRR —E e R ER, JFH GPC3 (IRFRiATT
REA (e 2 I oAl e 2 | H ELA G 52 mi 410
SRR YIRS REiE— 2D AR

WAL, FRATTR A AL A AR g X FR A TR
FEORE e e B T e 55 R IE 5 R S o R AL A 285
FHETES N 3oy ik g B A AR T g, I
PR 9 BB R ARG o IR L SV AR TR 12 )R 12
AHFFEREA R/ (HCC BE A 39 ], FFffifk s 2
316, AT RE S SRR R AR R 2% s B R FRAT TR
1T GPC3 ,GP73 mRNA J 2K (33K /K5 1 R BE 5
RN HEBFST, ik GP73 GPC3 275 ] 1 i thir
HCC TS HF8 4%, AR L 3422, GP73 .GPC3 TEAT
e RE TP A I B R, H RS & T AFP, T4
SRS O Y AT SO — R B R 2
Wr HCC MM iE bR &Y
[8% 30k ]
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