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Abstract
AIM: To construct a cDNA phage expression
library of hepatocellular carcinoma antigens.

METHODS: Total RNA was extracted from
hepatocellular carcinoma cells and mRNA was
purified. Single- and double-stranded cDNA
were synthesized through reverse transcription
polymerase chain reaction (RT-PCR) and long
distance polymerase chain reaction (LD-PCR).
cDNA fragments, after removing those smaller
than 500 bp, were recombined to a ATripLEx2
phage vector. The recombined cDNA was pack-
aged in vitro with Gigapack III Gold packing
extract. A small portion of package phage was
then used to infect Escherichia coli XL1-Blue for
titration and determination of the percentage of
recombinant clones. PCR was used to identify
the size of the inserted cDNA.

RESULTS: The constructed cDNA phage ex-
pression library of hepatocellular carcinoma an-
tigens consisted of 3.4x10° pfu/mL independent
clones with a recombination rate of 98.2%. After
amplification, the constructed cDNA phage ex-
pression library of hepatocellular carcinoma an-
tigens consisted of 9.6x10° pfu/mL independent
clones with a recombination rate of 97.2%. The
lengths of the inserted cDNA fragments ranged
from 0.6 to 2 kb, with an average of 1.4 kb.

CONCLUSION: A high-quality cDNA phage
expression library of hepatocellular carcinoma
antigens was successfully constructed. This is
an essential step for screening and identifying
tumor-specific antigens of hepatocellular carci-
noma.

Key Words: Hepatocellular carcinoma; Bacteri-
ophage; Antigens gene; cDNA Library
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Fik: A& e i3 BLERNA, 4/LmRNA,
F 1% 4 F B4 X ORCR (RT-PCR) %5 4%,
cDNA% 148, LD-PCR& R cDNA% 244, th*
<500 bp/)» ki #&, 5ATripLEX2%£ ﬁiiwk:i&
FRIN 63K, AL K B R E. coli XL1-blue, M
B s e g A&, PCREZHACDNA
REBERA.

B MEFERREABCDNAME KA
R, RS H3.4X10° pfu/mL, EF
H98.2%; Y ¥ G % #19.6 X 10° pfu/mL,
FEH9IT2%. FLATFIHEACDNAK KX
0.6-2(-F#1.4) kb.
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St 10 JHF 9 e J Rl e DN AR A A4 60k ST P A%
St 1) c DN A ST PG i 7 VAR AE AL 35 53 42 K Ak
B, Tt i SRR 2, ORI %, #E
L TARE K. L3RR AT 40 1 44 8t A
SMART(switch mechanism at 5' end of mRNA
template) B AR E T iy 5Tk 1 JH- 0 i i A
cDNARE AL SCIR, AR S e s ft i
JRTE AN 3 2 P i T WF S,

1 #ERSA

1.1 A4 N4k Hep G2 BeL-7402 X%
SMMC-7721 A %4 47; TRIzoLiA#l, RPMI
16405 7= WA A K EGibeos 7l LMk
M35 R TBD ™ dh, W H MRV ERA
Fl; mRNAZES 467 &0 H Premega A Al
Smart™ ¢DNA Library Construction kit [ 5 [
Clontech /2 wl; Wi 1 /404 £ 11| Gigapack [11Gold
packing extract kit [ Stratagene /A F].

1.2 7%k KR EdlfiHepG2. Bel-7402 X%
SMMC-7721 2 HE A= KM, 81 22 85 7% 905
ATRIzoLI&XF, 240 ifiife SRNA, HI%
AN G BE TIN5 JLAR B S 452 HPremega
FImRNAX A &0 B 2ifbmRNA, 10 g/LEi
JIE B B 1 HL VK L %% IXmRNAFE 0.5 pg RT-
PCR& 14, InSmartlV™ oligonucleotide
BEHLG14)5'-AAGCAGTGGTATCAACGCAG-
AGTGGCCATTACGGCCGGG-3' 1 pL,
CDSII/3" PCREENL5I#5-ATTCTAG-
AGGCCGAGGCGGCCGACATG-d(T);N-N-;'
(N=A. G. CorT;N-,=A. GorC)l pL, K
F K255 pL, AR5 pL, 72°CiLH2 min,
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VK2 min. HKIRINAS X First strand buffer 2.0
pL, 20 mmoL/L DTT 1.0uL, 10 mmoL/L dNTP
mix 1.0 pL, Wi 5l Supercript 11 1.0 uL, &44
5.0 uL, 42°C 1 h, ¥kitr# 1k <. HILD-PCR
A 2%, U 1852.0 uL, I K 8 1K
80.0 pL, 10X Advantage 2 PCR buffer 10.0 pL,
dNTPmix 2.0 uL, 5' PCR5|#)(5'-AAGCAGTGG-
TATCAACGCAGAGT-3"2.0 uL, CDSIII/3' PCR
BEHLT1472.0 puL, 50X Advantage 2 polymerase
mix 2.0 pL, BAAF100 uL. W 4&1F: 495°C 1
min/ii, 95°C 15 s, 68°C 6 min, 20 MG, 10 g/L
B vt e L koW E% . B M R BRI AR 1
cDNA 79 pL, 10X Sfi buffer 10 pL, S7 1§10
uL, 100X BSA 1 pL, & AAFR100 uL, 50°C i & 1§
P12 h. A2 uL 10 g/Li 2R WS, JE
B0, fE£:Chroma Spin-40041: 143 B /N F500 bp
R/ B, FEKR 2851 /KT nLEiR e, I
¢DNAL.0 pL, 500 g/L & Wik A TripLEx2
I B A 28441.0 ul, 10X Ligation buffer 0.5 pL,
10 mmoL/L ATP 0.5 pL, T4 DNAJER;#0.5 uL,
K LEBTKLS uL, BARS5.0 uL, 16 CiEH:
16 h. I ANEEEE 25 pl, 22°CHEE2 h, A1 X
Lambda dilution buffer 500 uL, JIA 54720 pLiE
A, R L. B A N BT c DN AR
B RIL SR,

1.2.1 LA E AR AR BRI SCPEL uL,
PA1X Lambda dilution bufferff1 : 5, 1:10, 1 :
20%RE, 43 A HCAS A5 B0 B AR SO p LA
E.coli XL1-blueild 5774200 uLH, 37°CHFH
15 min, TEIR G I3 mLIELILB/MgSO,
WER, FHELB/MgSO, 90 mm FHr L, 37°CH¥
15 h. SCEEMIEpfu/mL = (W5 BEEX Fke £
$ X 10" mL/L)/Al P #Be e (I uL % FIPTG
AIX-GaLii @ AR, UK = [ OMEREEY(E
R AL+ 1 R BEEL) X 100%. SCPEY 19 J5
TR 2270 /L, -80°C {RAT.

1.2.2 F 4875 A AR PCRYE BEALEREL 134> 11 (i
B3 NN 22257 G R AR M B30 wL b, IR
PIARRES nL, 72N AKRZRS0 pLH i N4
HArIBEALE 10451 uL, HEATPCRY Y, KNS
$: 95 CTIASMES min, 95°CAZME30 s, 68°C ZE{H14
min, fEH35K 5, 68°C RS min, 10 g/LIXfiFHE
IS TEF N B RN,

2 BR
FRNAIA /A 00 4 1.86, HLIKT] 128 S, 18 S,

| BN
SMART i # #
0 EASH K
85 3% AE i K
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C PAGE 5 S=4kal, 28 SHII8 SSLfELLZ 2 1 1, fiEa A
SMARTH K: #| . . — 0 o
P bowerseript  PEER(EIIA). MUYk LU AU DN AZM i 1
;&g’;%ﬁi 0.5-4 kb2 [H), 2AKEEA ST, TR FL 3040 i
#amEnen  DNARAMAEB). BUAENERA34 g
Zﬁsﬁf;ﬁ;@; X10° pfw/mL, T H98.2%; LY HRER o
#AKRDNALE  49.6X10° pfu/mL, T H97.2%. FEHLHEIEL3
. AT K, Z2PCRY% 5, #i AcDNA F Bk
/N0.6-2(F141.4)kb(E 1C). 55
B
3 e
DRI UNS RN S e SR AR AR <R E I
JRFE Kl c DN AW B AR08 SC R, 4k i AT 5095 2 -
i, P AR RGO, TR 4k
T cDNA S S AT P A ek, [F py & JF e 2 kb
DN AL 2 PN IR USRI ¢
(FIRIFFE ) AE R, AESE e DN A SR 7 VAR 500 bp
MEALHE 5 i A K HE D, BT g I SO R 2, ST
FEFRIE S 2% FERF . TAER K, IRAESHRAR R C M 1.2 3456 7 8910111213
VE (R FAEIMRTHUE. SMART /77K EEcDNACHE 2000 by
RO BTSSR SR, TR SRt 500 §§
SEREI SRR R IX A KL DNA, 1K B
RIFIAGUROEHCONAMB BRI SR o e
WEEEE I TRIE. SMART eDNASCREMIEEE v —5 o

AR, FIH R 2B (1)0ligo(dT)(CDSII/3' PCR
primer) 5| ‘28— #EA 1, FHIMASMARTIVOligo
FEMRNA 5K Ui 1 by R 1) GEAPASE AR . >4 30 5 5%
B 5 A ity BN, 3080 268 S g 4D AR it 7 R TS IR AT 5 1
BECDN A3 A St I L — /N B A . X e it
FAMITF 5 SMARTIV Oligo 3" &4 i SEA% 1 R
(G)JFHIELXS, T RCHE AR, 00 4 S Il 2 F40 A
B SMART IVOligoBi#E sk 5 4. B4 i)
HEEcDNAML S T 588 M mRNA 5" ARy, I H
T SMART IVOligoffy B AMgE!. AT A4S A
Ui ¥ A SMART 72 )74 1) L85 c DN A A REAE
BE 5 L D-PCRIS R AT FREY 3, AN Te3E1
cDNAFITpolyAlfJcDNAK 5 = SMARTA 5 51
WGz 3, nriH R R4 DN AR Gpoly A
MIRNA, H H v Hng 1 S RNASmRNAY
R m A K cDNASCESY, B
B IICDNA 5FI3 A st 4l & B — s £ 1

(17513 2K i il 2 7 51 AN 56 A AR ], cDNAFH
ATriplEx2 %A Zsfi 1 B AL G, v LA BT 0
BEiEdE, JF HWERR TSk Bk, e T 30
M EIRE. 1 Hsfi T IBFYI rAE FLsh 4
I, cDNAZ st T B AL JE ATy ] CRRpH e .

c DN A S I ot 7t 3 2 s A ST AR R
PEREAIcDNA J B 41 e 3PN 7 . — A
HAT 2 AR P c DN A ST B8 E N 47 99%
{14 Rk 26 £ TIE ST v B B i R 3Rk AR AT A — b
mRNAJPHIE B, FEA R E AN HA10°0 1. &
4IcDNAJ B e M Bk X E P F4lc DN A
B A K IIcDNA, AT g 58 F M & R R 5
R S50, AT 1 BOR/ANPI EAEL kbR
L BRATTE B3R N T g A R, A A AR
IR AR, LU A IR b A B L AT AR
FIF SMART J5 24 2 1) e ot 5 A 50 2 1) 5 i
FHTEIX, REfE SR AR S5 0. FRAT TR A 1
JHE PR SE Kl c DN AWR BRI AR R IA SCPE, SRR 25
H3.4X10° pfu/mL, FHLHK H98.2%; LY 14
JEFEZE09.6 X 10° pfu/mL, L #HK97.2%; B4
TZ4PCRESE, i AcDNA JT B K/ MO0.6-2(F-3)
1.4)kb; S e R SCEE ISR, A e Sk B
FH G IR B Jir 56 TR 1) 9 o2 R 468 5 B 1 A,
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1 FER, BRAE BB S, T, 2R S
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