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Abstract

AIM: To identify hepatocellular carcinoma (HCC)
antigens by serological analysis of recombinant
cDNA expression library (SEREX) and observe
the expression of hcct-19 in human tissues and
cell lines.

METHODS: Firstly, a high-quality ¢cDNA li-
brary from human HCC tissue was constructed
successfully. E.coli transfected with recombi-
nant ATripleX, phages were plated onto LB-
agar plates. The expression of recombinant
proteins was induced with isopropyl-beta-D-
thiogalactopyranoside (IPTG). The membranes
were blocked with BSA and incubated with a 1
- 1000 dilution of patient’s serum, which had
been preabsorbed with transfected E.coli phage
lysate. Then they were incubated with a1 : 5000

dilution of the alkaline phosphatase-conjugated
antibody specific for human IgG. Reactive clones
were visualized by staining with BCIP/NBT,
and these clones were subcloned three times to
obtain monoclonality. Secondly, positive clone
plaques were randomly picked and tested using
polymerase chain reaction (PCR) with univer-
sal primers derived from the sequence flanking
the vector. PCR products were purified and
sequenced, and the results were analyzed with
BLAST software in comparison with the known
genes in GenBank. Thirdly, the positive clone of
hcet-19 gene expression was detected by PCR in
normal human tissues of stomach, colon, liver,
pancreas, kidney, uterus, testicle and bladder,
human tumor tissues of colon carcinoma, renal
carcinoma, pancreatic cancer, gastric carcinoma,
prostatic carcinoma, HCC, ovarian cancer and
lung cancer, and tumor cell lines of HepG,, Hela,
MGC-803, PANC-1, PC3, W-549 and SW-480,
and semi-quantitative reverse transcription PCR
was used to detect hecct-19 expression in HCC
and cancer-adjacent tissues.

RESULTS: Firstly, thirty-one positive clones
were obtained, representing fourteen different
cDNA sequences (lengths from 324 to 805 bp).
Ten cDNAs were genes with known functions,
of which replication factor C 2, NADH dehydro-
genase 1 alpha subcomplex 4 and mitochondrial
carrier triple repeat 1 were found to be associ-
ated with HCC for the first time. Secondly, the
cloned hcct-19 was expressed in normal hu-
man tissues of stomach, large intestine, liver,
pancreas, kidney, uterus, testicle and bladder,
human tumor tissues of colon carcinoma, renal
carcinoma, pancreatic cancer, gastric carcinoma,
prostatic carcinoma, hepatocellular carcinoma,
ovarian cancer and lung cancer, and tumor cell
lines of HepG,, Hela, MGC-803, PANC-1, PC3,
W-549 and SW-480. The level of hcct-19 expres-
sion in HCC tissues was significantly higher
than that in cancer-adjacent tissues (13.2 £ 2.7 vs
2.9+0.3, P <0.05).

CONCLUSION: HCC antigens identified from
this study contribute to clarify the pathogenesis
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overexpressed gene.

Key Words: Serological analysis of recombinant
cDNA expression library; Hepatocellular carcinoma;
Antigens; hcct-19; Expression; Human tissue; Cell
lines

Chen XH, Chen Z, Chen F, Yao HP, Xia Q, Jiao JJ.
Identification of hepatocellular carcinoma antigens by
serological analysis of recombinant cDNA expression
library and detection of hect-19 expression in human

tissues and cell lines. Shijie Huaren Xiaohua Zazhi
2006;14(11):1064-1070

fi B
HEY: JASEREX 7 %% 2 HCCA L o9 I 93 4%
J., #ilheet- 1984 £ ik .

Fik: FWHCCAL L B4R, IPTGHE %9
Jrkik, BSA# . B : 1 00048680k
HCCEZ AR MG, 5115 000##Fe) F it
AFAKB ), EBCIP/NBT#AER T R &,
Iab L v R sk, & A R ARAEAR3 R, A
EREE B R BN - S A e R ik 4R )
TRTA P R BE, R B AR B AL B 3 8Y
i@ A 5| ATPCRY 3, PCR= 4 shAb il /5,
F 9 48 % ABLAST# 4% F)GenBank 7 49 & 4n
A FERATAT LA, Anl et L R AR
heet-19/2 3R o B L%, P95 20 2% BT 95 4w
Rtk 8 KA, ¥ 2 FRT-PCRF kA fa bk
S HUIR K R LT S B o 4L LR P 0 K

LR LRI AR, REUARE
cDNAFZ), P10 o atag KA, 4
MRt LR, B iy LR P,
RFC2. NDUFA4ZMCARTI 4 Kk X5
HCCH %. heet-19EF 5 EF 402, MG A
LR TG n ek P ARGk, AT SRR P e A
BEHAREGTRHRFMEL(13212.7vs2.910.3,
P <0.05).

G KE%iEik B HCCHR B A B Fit—
Y EBHHCCH T i 42, heet-197T 4E4E A —
MEERAHARAL THCCH L R4z,

54#13: SEREX; FF4RH; HE; heet-19; Rkl
L ARk

PRERZL, BRES, FRIE, WEME, B8, B, FISEREXTTAN
WHCCHRRRhcct-19FR RSN . BRENBEHRE
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J % MR (hepatocellular carcinoma, HCC) &t
JIAS D B IR, SR T Sk e 4 F) e A R AR e g
0 M R0 I S REHE . A A E A
e 5 1) 77 25 %5 5 H X 8 50 AR 1K) Bk AT (b 98 R S
PEAHR DR BE DA S 1, 7T 4 2 K A A
FEVAIT BRI AR (W B A7 . T bR B s 0 g v
SEREX(serological analysis of recombinant cDNA
expression library), RJIHZH v [ Fak T (1) 1 i
FREEROR, ST AL % e HE
F B R S BTR or 11, A R R
T8 T2 ol b Rg A RS B BT B R 20 T RFAE.

HCCRAE . RER D 7HRAl 2 — 2 2
DR IR R AP A b, XSTHCCIAPLIERTE T K
PATLAE S 5 Wi AT S VR 97 T AL T AN A B
HCCIRIHT 5t S Gt i 1) Bk PR B e AN 4, 2 3
HFTHIPUR > 7 S e R AL, B, FRATRH
SEREXUjiA, ML ITHC CAL LA R U,
RNA, #iZcDNARIESCE, LIHCCHHE B A
SRR B L35 1 2 S, 28 E HC CRIL I i
TP, W A HCCHY 18 W TS 32 it
FIARICH, ATHCCHE v HRIRIF R A A 5 2R il
TR Jedli, JF By 8RR A A RBE 7y 1
PLHIR SR A

1 MRRSA

L1 A IEWANE . K. FPE. B,
M 7 SRR AR, N &
R B B HTSUIE . HCC. UL
Kt R br A, NHCCAL Jodiw s ML O 4l
215 cmBPUAMNBRAS, BT Sk BEZOE % .
VLRI 8 — e A RE A s BRI AL, 2800 BHIIE
SE. M EEHepGAN fikk . 15 Sk Heladl Bk
B HEM G C-803 41 Hd Ik L2 bR 1t 2 PAN C- 1 41 Ha b
FH T VLR 22 AL QeI i 5 E BT IR AE, e WS 4941 Jifd
PR R T L K 2 BT Je — B B o A 5 JE S,
A1 g P C3 40 PR R T VK 27 B 58 iE 9 BT 20
K IV S W-4 8 04H I ke FHT VLK 27 9 BR 20 2 2
8 SMART™ cDNA Library Construction Kity
ZE[E Clontech’y & 7= &, E.coli XL1-Blue yEH
Clontech’A @ =i, Escherichia coli phage lysate
Jy 3 [E Stratagene A F P i, T BEERIEIE T
Fe Jr BURRs M40 A48 25 [ SouthernBio-
technology Associates/A /™, RevertAid™M-
MuLVi¥i & 5% Jy 7. F %8 Fermentas /A 7 7= &,
Pyrobest DNA Polymerase}j H AKTakaraA &) 7=

ik, I S
HHCC4 4 4%
R ERNA, ##
cDNA & ik 3%,
VAHCC % # A 1k
Fa AR 3R A o
EORE R, SR
HCC & ik o4 B 95
HR.
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[ R A

A F B BT 0 ik
14 E A B
%, RFC2, NDUFA
4, MCART]I, Hypo-
thetical protein
FLJ25976, hcct-22
F hcet-26 8 RAK
ZILEHCCH %.

i, IPTG A2 EPromega’y @] 2~ i, BCIP/NBT
hFEERoche A F = . SEZATIR S 1Y) A i 1
W R T AT K B AR Y AR PR A R S8R,
DN AT b3 W A Py R A R W) K it
HEREEDR 2 7] 56 1.

12 7%

1.2.1 HCC & % 2822 cDNA & ik 3% 64 M 2 A=
i M TrizolUJ7 4RI R VEIFRE 4 2L RN A
IR TmRNAZIAL; S sk & U REcDNA, K
Fi B PCRITVEA O EECDNA; PCRA“IL R A
BEKOK MR gifk)n, JHSA 1 EEDI; R =4k
T35 1, BIH0.4 kbLh EfIcDNAZL Sy, IF 5
ATripEx2EAMRIERS, WA R o A g,
FEAR AR I S M SC PR TR RN 2 A R
(PG A& 2005; 23: 289-292). kT
I T (A AP T — BT (HC C R B AR 57
PR A IYE): /ETBST(#5 g/L Tween-20(JTBS)
DI AZ 1 D 10(CV/V )RRRE K o T e W T 449 2
R, A ATRAE IR 2T AR DO N 7 % i
FIFE30 min, 30 g/LIBSAE A1, Je; 41 05
FETBSTH MR —Pu, MR 41 4 s 2] — bt
W, 37°CREFR10 min, HUHRSER LT 4, 4k
— PR, TIAN0.5 g/L NaN,JiAE4 CIRrs. Kk
WA T AL T4 Qe K AT XL 1-Blue, 1£150 mm
LB/MgSO 35 /Ig FAfitk, 10.01 mol/L IPTGAbEE
I PRI R 2T A JIE 5 3 £ 1 SR IA TB SRS 2%
5512 50007 B ) HT(H P o I it - A I “F 0
PRI S, Yol S5 BCIP/NBTEE T 5 (0 & M,
BH P 5 B Ab HI LRI K5 BB 51 1 100056 %
IR — P &, Pel S S PR e,
SR, BT BT FLFR A R PR R B B A T A
T IS FRY B P o 5 Ik BB P e T R, A
1 X Lambdafii B ZZ pii Y, 4 CRl Ry, o e vt
JIt 8 W A A PR R, O IR AR AR 3 IR, LA
A 3] B0 B e e S P e R B KR
PEWRE DA IR, A3 v [ 7 s i PR30 FH 5 | P kA T
PCRY 4, S W24 495°C 3 min; 94°C 30's, 55°C
30's, 72°C 2 min, 30/ME¥F; 72°C 7 min. PCR;™
Walifh g ik B AR BR A R A A AR
FEDRIA w45 SRAEN CBUIT AL 1 194 3l
_b(http://www.nici.nlm.nih.gov), FIBLAST# {1 [H]
Genbank H 1) & 503 BRLEAT [RIVE P 4347

1.2.2 ek 5o Mk B o9 Rk s aml O TR 3RAT]
SR (1) P B2 e he o t- 1978 1F i 41 2R i gg 41
AU A TGO, B itheet- 19 ED 1), LA
B-actinjj WZH, 2 N100 megiFH NE . K

W BERE. AR BAE. e, SO Rl
28,100 mg N KMWpd . B, el B, Ar
GURRAE . FFE PSR K414, 1 X 10°4
AN EHep G4 il T i Heladli e, B
MGC-80341 /1. JBRFEEPANC-141 1. Hi 5
JEPC3ZN M e W-549 41 Jitd [z K ) S W-480
A0 g PP EUS RN A, RT-PCRZEK Mllhect-1911)
KA. heet-19(1) EUF514)h: 5'-CTATTGGGT-
GCCATGTTG-3', 5144 5-TTCACTA-
ACCCTCTGACCT-3", KJE 4390 bp. B-actin
) LSk 5'-CGCCGCGCTCGTCGTC-
GACA-3', NiFgl¥h: 5-GTCACGCAC-
GATTTCCCGCT-3', KJEH619 bp. PCRZHA:
95°C 3 min; 94°C 30 s, 55°C 30 s, 72°C 1 min,
B-actinAlhcct-19FE A4 48 1) 8GO H 73 591 by
25/NF1284N; 72°C 10 min. HU2%E heet-19E KAl
B-actintKIPCRI“HIAE10 g/ LE e B eI b vl
7K, 100 V)30 min, £85I 815 R G085,
HGel Pro analyzer 4.08/F 54T 4% 5 K & 34T,
PLB-actinfF A A Z I, II5E heet- 193 R IR AH G &
KL N T ffhect- 1976 9 41 E3 R 55 4147
B S AL ZE 7, R E BRT-PCRIT L,
PAB-actin iy A Z: [, Z3 Al T 2055 JH-2H 2R
554 2 Fhect-19( 1k

St S AT K R 4o vE 14 SPSS 10.03F
TR 5.

2 B8

2.1 ASEREXF ix% & HeyHCCH R AR AT
KHSMART T M THCCHIcDNAKIE L
Ji, BIAHSCIEZE B A 1.37 X 10° pfu/L, E4 vl
H 0 497.46%, cDNAJGAF BV YIK N
0.96 kb. i H A FAAHCC B2 1A L5
ik SO, 2 3%k, MHRI31NEwkE.
AT B AN S i PR 5 | ) EATPCRY 3, 1
WA e, AR B E324-805 bpAs
)G 45 R4 5 Genbankidb 4T [R5 14 LL %58,
#3514 1~cDNA JT B, 1044 CAnh gk,
AN AREN I REFE N (R 1), IX 2L D T g
A3 4AZR(FR2). AE AN REM LA R, RFC2,
NDUFA4 s MCART1 1 i 4% KI5 HCCH K.
2.2 heet-1969 & ik 3% DUB-actin y NS (K1),
heet-19 H 7 BEK 4390 bp(E2), PCR™W)
D45 R U AF. heet-197E 384 15 H 4141
(EI3) i 2L (K1 4) B e 4 ke (1€ 5) 3
Kk, (MR FERLSS.
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Clone Gene Identity (%) Accession number  Location Function

hcet-1, 14  Homo. 99% U39067 1p34.1 translation initiation factor
EIF3S2 activity

hcct-3, 6 Homo. 98% NMO016154 199013.2 GTP binding,
RAB4B GTPase activity

hcct-4, 21 Homo. 99% NM005348 14932.33 Molecule champerone
HSPCA

hcct-5, 8 Homo. 99% NMO000597 2033-qg34 insulin—like growth factor
IGFBP2 binding

hcet-7 Homo. 99% NM004134 5g31.1 Molecule champerone
HSP70

hcct-9 Homo. 97% BC005963 Xq28 Unknown
MAGE-3

hcct-11, 15 Homo 99% NMO010699 79 Metabolic enzyme
.LDH-A

hcet-12, 16 Homo. 98% BC017555 Xq28 Unknown
MAGE-1

hcet-13 Homo. 98% NM181471 7911.23 nucleotide binding
RFC2

hcct-18 Homo. 97% NM174943 14924.3 unknown
hypothetical protein
FLJ25976

hcet-19 Homo. 99% NM03342 9p13.3-p12 binding
MCART1

hcet-22 RNA Arabidopsis 100% NM121923 B ubiquitin—like activating
thaliana ubiquitin (21 bp) enzyme activity, NEDD8
activating enzyme activating enzyme activity

hcct-26 Mus musculus 96 % XM211291 10 unknown
RIKEN cDNA (25 bp)
E130307A14 gene

hcect-29 Homo. 98% NM002489 7p21.3 NADH dehydrogenase
NDUFA4 activity

B 1 B-actindIPCRF=
YEBEREE. M: DNA
FRIEDLW=3000; 1-2:
B—actin.

3.0
2.0

1.0
0.75

0.5

0.25

0.1

2.3 heet-19/E M 58 B 2 2042 7 69 & 3A heet-19
FE200 i AL 2R K i 55 L R vp 3 Rk, (HAE T
e 2023 () IR DR i T o5 A 2A(1816). PCR
PR LUK A% K PEARL A BT o, I Hhecet-19
(RVAHDR ik B W)t v T 59 4H(13.2£2.7 ws 2.9
+0.3, P<0.05).

3 e
FR 77 8 1 (heat shock protein, HSP)&—4 BFH

www. wjgnet.com

2 hcct-1989PCRF=#DERX
B{Z. M: DNAFRICSMO0321; 1:
hcet—19.

e FEDRSF YR 5 20 B 52 S AR A 0% R A
DI ER ARY, I CA g 2 A I TE SR AT R AF
(1“0 FAEAR 7 G 2 Ve R R ). A g
(R A AR R, HSPAT A Ay I Rg 470 5 2 IR PR A 2
&, Z 5Hus i) SR, RN T R
P F: 5 % . HSPCA (heat shock 90 kDa protein 1
alpha, HSP90o)fEHCCH ¥ 8 2 B ok i T 1E 35
JF R 55 20231, o LR B 7 3 P e 2
Je I F T A AIE 52 T HSP9Oau it e R ik H 5

1067

miZA2E
AL EHER
AT BT
BHCCH it 2
P8 T A AE, A
HFRHCCE % |
K Wy AU B A
5 FAEE, FH
HCC #3248
T ARk ARITY.
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| JERGRER i 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
AR S B
w,a—core "D I o
St 1% AR R AT R B
A B HH WL _
gl e T R = == == o= o= o= o o |

B 3 hcct-19FEERBRPIVRIKIE. 1: H; 2: K 3: IF
HFE; 42 R 5: B 6 T 70 2254 8: SR

1 2 3 4 5 6 7
rect10 e ——
proctn | E———————

B 5 hcct-19APEEBIBARDEVTRIKIE. 1: HepG,; 2: Hela;
3: MGC—803; 4: PANC—1; 5: PC3; 6: W—549; 7: SW—480.

IhEEDE RERER
SER HSPCA, HSP70
BWHER EIF3S2, RAB4B, IGFBP2, RFC2, NM121923

aEEMBER LDH-A, NDUFA4, MCART1
SKAIDAEEER  hypothetical protein FLJ25976, XM211291,
MAGE-1, MAGE-3

P AH OCE O iR 4 g b AR sl R 2R 1R )
AAERIBHSPTOM) £7 B, AL S BUFF L1 i 3
Kk, HSPTO/E M AL b 3k, I S BN

PR P AZ 1) 2% i 2 S At e g 4 e b S
T H A0 E A A A, SRR RE B S T
AR A=) AT I S, X5 R B AN T
AR R IG BR A A PR AR PR AR B, X S R
Sy AT AT REAE VS T PUMOR s PR BIE . B
TR U5 K 1-3S2(eukaryotic translation initiation
factor 3 p36 subunit, EIF3S2)4E 4 AR AEY &
J P TR BRI AL AR, EIF3S27E62%WHCCAl
glrp ik Kik, HFRIZKIKEIF3S3RIEIF3S 104 i
T AEANTF f g v gk #1511, RAB4B(member
RAS oncogene family)/EGTPHE/N T 115 514 5
R R B I s T R, HAGT PRSI
M. H#HMIER ABAB/EHCCHRIE L™, J§
BEFAKI T 454 HEH2(insulin-like growth
factor binding protein 2.36 kDa, IGFBP2)REH
HIA MR B TESENFEE
5, WA T A8 2 IIGFBP2 1] LA it
o6 40 e ) 184 A R4 281 AEHC CER A i
IGFBP2 /KWL i T IR, $L2 A8 7> AFPIA
PRI PITGF BP2 (¥ /K-t ' 43 il 8 - C2

4 hect-197EREARPIIRIKIE. 1:/4%; 2: 5 3: B
4: ' 50 gIFIE; 6: JHF; 7: YPEL; 8: i
12345678 91011 121314151617181920

heet-19 I Oy
JFER LA

p-actin T IS T T T}
hect-19 -

S A

p-actin EX I ey

6 hcct-197ERF R R R = 4R R DHVRIA(HEREERT-PCR).

(replication factor C2, RFC2){EAKIfiATPHE &
VIR A AEDN AZE & B 2R /0 AR L [n) i 42
KDNAGHEE. Hil, BN 5PCNA—ES
A1 DN AR 5 RS 53R D) B8 ST AL
PRI, Athm] LUK g 7.

RGN T=bURV =S = R(C R = BN
il kg i g5 R T 25 2 IR, Kk, 3L
R i = HE-A(lactate dehydrogenase 1, A chain,
LDH-A)K VBT 5. &L kB, LDH-A%
— AN HERc-Myc N HERH, c-MycfERFLEM
B Ak 1 FE P OE LD H- A K A F A R 405 10
5 Ji R PE R, AT AT i L TR A
(serum lactate dehydrogenase, S-LDH)I# /K
LjS-AFPHILL, HlfiKK R EE %™, NDUFA4
(NADH dehydrogenase 1 alpha subcomplex 4)
FATN A D H Jlit & Bl F1 A 340 i Bl 35 V. K
TMNADHE ¥ £ EE, 256858 A
MCART1(mitochondrial carrier triple repeatl) &
—ANERARTE DA, A s R R A D Bk
AEE1EN, Z 5.

A Z PR 3(melanoma antigen family,
MAGE-3) 1t 2 FltJlfJeg vh #8475 v 12 1 320,
M5 AR AAEPURHLA-A1Z 454, #CTLER
SR, PR AR CTLAE 5% 5 g 4 fn 22,
B A E AT NEEMAGE-3il 4 e 1, ol 14t
IR (IR PR VR T, B R ™Y, MAGE-3
FEHC CHBH M %35 68 %7, HA {4 3 98 Bt Ji
I(melanoma antigen family, MAGE-1)7EHCCH
BH 1 26k 6 7%, AF 2R €0 Z2 R HL IR A R B
1 HARTHBEANTS . Hypothetical protein FLJ25976
h— AR A, iR A
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A S8 O Uk R 1A BRI B,
RFC2. NDUFA4. MCARTI1. Hypothetical
protein FLJ25976. hcct-22 fhect-26 T K #%
RIVEGHCCH . heet-22[1 K JE 4520 bp, 1
120 bp5RNA arabidopsis thaliana ubiquitin
activating enzymef7 86% /1 [H]J5 1. heet-26/11K:
FE 4366 bp, H:F25 bp5Mus musculus RIKEN
c¢DNA E130307A14 genef796%[K) [F 1. 7F
GenBank A [ K R $R FTX 245D )3 B [l
VEHEDRL, AR N B (AR b A 3R B 9 67
AR BTIE . RAE R ThRE v ANTE 2, o0 5
Ji IR 1) OC R AR AN WA m) DA DU 5K 4 KL PR 5 i
TR SR AR R R, (AR,

I 6 ) 7 D 26 A0 A AT 2 AL 1) S DR s s A
A, WEAEAT %4 FISEREX T i MHCCRIA XL
JE TRk BV 2 BRI . (RS R T
MIF. 405 A OG> T Galectin, 2 f4kk
Bl 23 T AR BARAR SR 1 45272 240 i %
ENIERE e e PNk e G e
IO P B 2 i e, A G s A B A L R ) F S D
HC CHfl i P ) 1 58 38 0 T 9t stk S g bl 2,
TG INAEHC C & 7 AR B T 1K S8 PR () 4
IS, Hod% RGENT 2 AL .

heet-197EHCCALE A ¥ 3 5 W St v -
o5 2. AR 2 — ARk R R A
B 53 M T heet-197E 73 ZHZR b (K ik 1%
FEIHE A 55 AP 3R IL, SEREX TR E
FTHCCIMRE L AR ) R, BBk, &
AT 256 45 5K A7 B T 47 ) B H CCIR i
TR, BFSKHCCR A RIERIHLE]
RALD TE B, JENHCCHIIZ Wi AL T ik bx
.
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