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DIAGNOSIS OF HEPATOCELLULAR CARCINOMA USING CHICKEN
ANTI-MONOCLONAL ANTIBODY

Tetsuzo KODA and Shintare HOJYO*

Abstract Siliac acid i1s a carbohydrate with 9 carbons, which is found on the terminal sugar
chains of glycolipids and glycoproteins. It is known that sugar chains containing sialic acid play
a role in intercellular signaling and in the recognition of cells and pathogens. N-acetylneuraminic
acid and N-glycolylneuraminic acid (NeuGe) are the most widely detected sialic acids in mammals.

NeuGce is widely expressed In most mammals, but 1s not expressed in normal human or
chicken tissues. NeuGce possesses immunogenicity in humans and chickens, and has attracted
much attention as a tumor-associated antigen.

In this study, we performed the expression analysis of NeuGe in hepatocellualr carcinoma
by immunohistochemistry method with chicken 2 monoclenal antibodies, Hu, Ch6-1 (against
glycolipid type NeuGe), Hu,/Ch2-T (against glycolipid,glycoprotein type NeuGe).

In frozen liver sections from patients with hepatocellular carcinoma, glycolipid-type NeuGe was
detected on the surface of liver cancer cells in 17 out of 37 samples (45.9%) by immunostaining
using two chicken monoclonal antibodies against NeuGce and the tyramide signal amplification
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method. Increased serum levels of anti-NeuGe IgG and or IgM were observed in 25 of the 37

patients with hepatocellular carcinoma (67, 6%).

The presence of these antibodies was mostly

attributed to the expression of NeuGe on hepatocellular carcinoma cells. There was no correlation
between serum AFP or PIVKAII levels and the presence of NeuGe or anti-NeuGe IgG andor IgM.

We therefore consider that measurement of serum levels of anti-NeuGc antibodies is clinically
meaningful and that anti-NeuGe antibody may be a useful screening test in combination with AFP
and PIVEKAII for diagnosis of hepatocellular carcinoma.

(Key Words : liver cancer tumor associated antigen n-glycolylneuraminic acid (NeuGe), tyramide

signal amplification (TSA))
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Table 1 Expression of NeuGc in cancer cells and anti-NeuGc antibody in sera from patients with HCC
Tumor Immunochisto- Tumor marker
Histologic Anti-NeuGe antibody chemistry AFP  PIVKA-T Viral Marker
Case no. Age/sex Size (cm) characteristics  IgG IeM  Hu/Ch6-1 Hu Ch2-7 (ng/ml (mAU/mD) HBs-Ag Anti-HCV
1 69-M 4.0 x 3.8 Well 0.479 0,194 + + 7.85 4,850 s +
2 66, M 2.0 x 1.5 Moderate 0.522 0,112 = s 168. 5 48 = +
3 71F 1.5 x 1.5 Well 0, 866 0,313 — - 4,63 18 - +
4 45-M 1.5 x 1.4 Moderate 0,738 0.121 = 4,70 130 + =
) 65M 3.5 x 2.5 Well 0. 760 0.119 - 5,23 117 . +
6 54,M 2.5 x 2.5 Moderate 0,671 0.130 + + 304. 4 23 + =
7 73/F 3.5 x 3.5 Moderate 0.594 0.196 + + 4. 50 25 = +
8 71/M 3.5 x 1.5 Moderate 0.778 0. 404 o = 654. 2 189 — +
9 69M 1.5 x 1.5 Well 0. 390 0. 259 + + 23.0 23 = +
10 68 F 3.0 x 2.5 Moderate 0, 456 0. 140 - = 148, 9 <10 + —
11 67 M 1.5 x 1.5 Moderate 0. 664 0.143 + + 24.6 201 - +
12 487F 2.5 x 1.5 Moderate 0. 744 0.229 + + 219. 6 59 + -
13 /M 3.6 x 2.5 Well 0. 740 0,274 + + 42,0 948 = +
14 50M 0.8 x 0.5 Well 0,323 0,069 = = 9.4 31 + -
15 69, M 11.0 x 10. 0Moderate 0,879 0. 234 + + 341 122 = +
16 38,M 2.0 x 1.5 Moderate 00,498 0.071 = = 40. 2 67 + —
17 59,/M 3.2 x 2.5 Moderate 0. 652 0. 239 + + 17.2 39 - +
18 65/M 1.5 x 1.5 Moderate 1. 078 0. 243 — == 7.4 28 - +
19 63F 3.5 x 3.2 Moderate 0. 960 0.210 + + 34.4 24 = -+
20 60M 3.5 x 3.5 Moderate 0. 381 0.095 = = 50 31 +
21 73M 2.0 x 2.0 Moderate 1. 557 0.171 == = 1, 800 240 + +
22 61/M 2.0 x 2.0 Well 0.582 0.170 = 4, 506 75 = +
23 73.7F 2.2 x 2.5 Moderate 1.019 0. 147 = = 2.9 <10 + —
24 677F 3.0 x 3.0 Moderate 0.748 0.191 -+ + 6.2 460 e =
25 59M 3.0 x 3.0 Poorly 0. 803 0,970 + + 85. 7 30 - +
26 69/F 21.5 x 2.5 Well 1. 453 0, 163 = — 15,1 28 — +
27 60 M 1.5 x 1.0 Moderate 0. 531 0,133 = = 62,5 36 th —
28 55M 1.3 x 1.3 Moderate 0.421 0. 142 — - 86.3 27 - +
29 61, M 2.0 x 2.0 Moderate 0,500 0,180 = = 3.6 <10 = +
30 64,M 3.0 x 3.0 Well 0, 242 0. 100 + + 3.6 13 F
31 81”M 1.6 x 1.5 Moderate 0,108 0. 241 o — 27.1 44 = +
32 62, M 2.5 x 2.5 Moderate 0. 184 0.092 1 + T11. 2 37 +
33 70F 3.5 x 3.5 Poorly 0. 437 0.131 = = 2, 800 28 = #
34 50 M 13.0 x 13.0Moderate 1. 061 0. 218 + + 85.8 2, 100 e s
35 73 M 4.5 x 4.5 Well 0.149 0,192 + + 19.9 130 = +
36 61 M 3.5 x 1.8 Moderate 0.213 0,204 + + 6.3 100 — +
37 70M 7.1 x 5.8 Moderate 0. 747 0.199 = - 1,672 560 - +
237 Healthy subjects (mean+2SD) 0. 587 0.189

HCC : Hepatocellular carcinoma, Well | well differentiated HCC, Moderate : moderately differentiated HCC

Poorly : poorly differentiated HCC, HU.”Chs-1
glycoprotein type NeuGe

M NaCl, 0.05% Tween20 &0 0. 1M Tris-HCl #E#;
¥ (pH 7.5 LI'F, TNT @) T 3 EgkieEk, 5%
& v FMMiE PBS (—) AP EZRML C205MHA + =
~N— b L7z, OB OARKE <V E V-
Mkt 2w, 3% H,0, 564 7/ —helifniz
L, %, HEH A& TNT & T 2 mjkE L,
0.15 MNaCl, 0.5% 7o v+ »7#3 (kit F8) &M
0. 1M-TrisHC] &g (LT TNBE#R) ZHWTT 9y
F v SEBEE0SMIT -, TOk, 1RHEEL
T HU/Ch2-7 & ¢ HU,“Ché-1 ok E E&E %3045
MR G &, TNT 86T 3 mpEfE, 2Riks
LTEAF »bii=7 b ) IgG (H+L) Hifk (Vector
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:react to glycolipid type NeuGe, HU,Ch 2-T : react to both glycolipid and
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TNB % T50{%75 ¥ L 7z Biotinyl Tramide (Kit ff
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Wi, BUTNB @i <1005/ IR L 7o Streptavidin
Peroxidase %304 RMIGE ¥, TNB &k T 3 Bl5kEF
L7, I diaminobenzidine i< £ % NeuGe O
B L hematoxylin 1T & A3 HhEfai7 - /o,
4. BLISA iz & & MiEDiL NeuGe HifEoi

¥4 s B 2 1 i& B O i NeuGe Fifd % ELISA i
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K-> T L. HDS AL 7 L — % 3% ege
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REFRFR L2 e bIFE (1:100) £100 gLismL, 87°C,
0 IR IS & & 74. 0.05% Tween 20 (Bio-Rad
Laboratories #:81) %N PBS (—) T 5 [E#i&E%,
PBS (=) T5 0005 L /2 HRP #Eiin e b [eGin
B LU IgM bifd (BETHYL #:8) (1:3,000) %%
NENI0 LML, FRT0MRIEE S, K
b BIgEE Lok, 7 = v BEEIR20 mL
LT 3 v (Sigma &8 10 mg & 10901 2M i
100 p L oG EEILxE,. 7L — % Automated
Microplate Reader Model EL 309 (BIO-TEK #:&D)
i w b L, 490nm ORETHOLE (ODH) %EE
Lz, 4B, —kinid s LT E ARG (1:100) 2K
IBEHb0E B E L.
5, EEv-A-BXUYAIVZT—H—DAIE
[Mi& a -fetoprotein (AFP), HBsHE, HCV ko
HTE (FALFFENEERIE R (CLIA) (ABBOTT #4) %
FWTHIE L e,
or antagonist-T (PIVKA-I) x4 52+ €/ P-TI
(== 8D ZHVTHNE L 72, FHRiaRE o i
SRR FEREE IR VB (B 3NO it Lo,

IZo—7 ==

protein induced vitamin K absence

i 2
1. s kg E
FHY & 23T O T iR A AR 35 0 O IR F
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Fig. 1

B2 o vhifd (HU/Ch2-7 & & ¢ HU,/Ché-1) %
HWT TSA iz &k AT 41T - 1=

ATRAaE37EI G 1TH] (45.9%) I NeuGe D FBIAGR
wic 1TP| O EHlaBCEE IS m RN c gm s h
PEIE'E DY NeuGe #5807z, UL, FEmsiHEg17H (FF
BEZE10M), BHEEFL TH) T NeuGe OFHE I S
fLisdr -7 (Fig la, b).

L7#IH 2 73 1gG B NeuGe fiiEEtE, 4 #155 [gM
B NeuGe BUARHE, 9 #1143 120G, IeM & biclgi:,

GEM 2B TH -7, 45 HBs Bl 1245
HCV nEkBatE©dh - 22, 14173 HBs fiE, HCV $iik

HicleTH - 72 (Table 1.

17HthHH: AFP D3RRk, 4§43 PIVKA- I A3,
S P EREYE, 3 W mERE TS - 2. NS
HTR1TFIh @S LR AT MRz 3 5 fl, Do eRFTaERD
BES11M, AL RUFARRERE L Pl Td - 2. 3T hEE
#9130 cm PITF 2161 T 8 - 725, 21U 15§75 AFP
FE PIVKA- LB TE » . 6 FORRMEF D 3
IgG % 7043 IgM B NeuGe il Td - 2.
2. ELISA :iz & 2 Mt NeuGe ik

2378 O E AMFET NeuG Fi{AoEE) OD E+28D
3 1gG B 0.587, [eM B 0.180TH b, CfE%
cut-off & U7, BFMAEEBHITH oM ICERM L 721
% — 30°CIc BASERTF L —1ERIE L 12,

1gG M NeuGe bufRlEHEE 1 20, 737#) (54, 1%), IgM
B NeuGe PUEBHEEE © 17,7371 (45.9%), TeM % =it
IgG B NeuGe fiREGHER @ 25, 737H] (67.6%) TH -
7z (Fig 2).

NeuGe & (IgM, IgG) & AFP, PIVKA-T 4,

& s g0
%ﬁﬁygﬁ*?"‘*

Localization of NeuGc in HCC cells shown the TSA method. Tumor tissue (a) from an HCC patient
(case7) was immunostained with an anti-NeuGc chickenmonoclonal antibody (Hu,”Ché-1)
the non-cancerous tissue (b) from the same patient was unstained.

, whereas
(Original magnification : x400)
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Fig. 2 Comparison between anti-NeuGc 1gG and
IgM in patient swith hepatocellular carcinoma
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