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Biological characteristics of adenovirus-mediated HBsAg gene-modified den-
dritic cells in vitro
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[ Abstract ] Objective: To study the biological characteristics of HBsAg gene-modified DC tumor vaccine in wvitro.
Methods: Recombinant adenovirus expression plasmid AdVHBsAg was transfected into human monocyte-derived dendritic
cells to construct AdVHBsAg hepatocarcinoma tumor vaccine. The expression of transfected gene was detected by Western
blotting. Surface molecules and phagocytosis of AdVHBsAg-DCs were detected by FACS. Autologous T cell proliferation
stimulated by AdVHBsAg-DCs was detected by "H-TdR assay. Cytotoxic CTL activity induced by AdVHBsAg-DCs in vitro
was detected by MTT assay. Results: Western blotting analysis showed that HBV surface antigen gene was expressed in
transfected DCs, suggesting that the transfection was effective. AdVHBsAg-DCs up-regulated the expression of CDla,
CD11c, CD83, CD86 and HLA-DR, but lowered the phagocytosis compared with DC group ( P <0.05 ). Autologous T
cells proliferation induced by AdVHBsAg-DCs was obviously higher than DC that in control group and LacZ-DC group ( P
<0.05). The in vitro cytotoxicity of CTL induced by AdVHBsAg-DCs against HepG2. 2. 15 cells was specific. Conclu-
sion: Hepatocarcinoma associated antigen HBsAg can be used as a key point in gene therapy of HBV related hepatoma,
which provides an experimental base for immunotherapy of HBV related hepatocarcinoma mediated by DCs.
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20% . FeE N HE 2 B 48 9 B ( hepatitis B virus,
HBV )5 R AE 10% 2247, T 90% 1 T4 f8 3 & 3
HBsAg FIAE " R, JF %% FBF 539 2 IR 40 i ( den-
dritic cell, DC )% i X S 3697 £ B 98 05 75 AH 1
R RA T E L.
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GM-CSF .IL4 W H PeproTech NGy A PN
JERBEIE F( TNF )k 5 U 22 B= K2 A= ) B R rpots 7=
i s SERLERR 2B Z ( FITC ) bric 19 BHT A McAb HLA-
DR .CD80, #£1 2 [1( PE )4Ric i B BT A McAb CD34 .
CD80.CDla.CD11c [ BD PharMingen 22w, i 4 IfL
i RPMI 1640 14 F Gibco 24 7] ; DMSO M [ Sigma 7
Al. BUPL AN HBsAg BT 44 DL Je & AR o 4 16 9 i
( HRP)FRiCHE4T B 1eG W A TBD 2~ #] .

1.2 B & 20 i bk

JHF 9 40 Bk HepG2.2. 15, %84 T HBV 424,
1 2% B Mount Sinai PE2% A0 ZE 0k, 3% Fh 40 ffd o] 43 1%
HBsAg #ll HBeAg. K735 %140 & M 4~ 1L . G418 1Y
RPMI 1640( Gibeo )15 I %L,

1.3 DC#3Hi

AP JE MR Ak B T@ R AL, 28 Ficoll %
B B B0 1 A B S R A )2, T I RPMI
1640 VMM 5, R0 T 6 LA ,5% CO, 37CHEH 2
ho 5, W 2 IR WG RE 40 B, O RE A L DL 10 % FCS 1Y
RPMI 1640 1537 6 d,IF HME 1 KiEFR 2 ~3 d A
GM-CSF ( 100 ng/ml )1 IL- 4 (1 000 U/ml) . MEAA
A MR IR DC K =55 6 RAEMA 2.5 ng/ml
TNF-u,24 h J& BV A] 5 5 s g Do,
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#5H7 HBsAg 1Y 5 41 I 9% 75 3% 15 2 /K AdVHBsAg
(EEEHR 1.1 x 10°PFU/ml ) Xf FRG 5 AdVLacZ ( 7%}
WBHEIN LacZ R 2.1 x 10° PFU/ml )4 14 | 4lifk 3

P 1.2 x 10°PFU/ml %5 15 76 Je i, U3 3555 6 K
) DC, 7755 37 3 J5 A /D12 TG I 37 5% 77 3 78 56 40 it
JZ B 200 MOI 41 i 5 5 AdVLacZ 5 AdVHB-
sAg, B 37°C 5% CO, W48, K5 9% 120 min J5¥E L I
TH A SE RIS 5

1.5 Western blot #2#] HBsAg P83

YN B4 f% AdVHBsAg 75449 DC. A HIK)E, H
HL LR AR 5 11 451 A SDS-PAGE BRI 55 7% 25 i TR 4T
A Z W, BT HBsAg HURAE —30, DL & i i
AL HRP )bmic iy 41 B 1gG( 1:500 )b —$t, H
DAB Fll H,0, 1 (3 Wi E A7 I Bk 1
1.6 FACS #:l HBsAg A& B15-46 DC 84 f @ 5§

WA HBsAg SEPE M /Y DC, B 40 i 2 5
10°/L, 4 B0 50 wl, A 1:20 K36 IE % S I0LH 10 pul,
4°C HH A 10 min, B4 HINATEChRIEHUA A5 CD1a-
PE ,CD11c-PE, HLA-DR-FITC, CD86-PE, CD80-FITC.
4°C 36 30 min J5, PBS 7% 2 WK, XA ( FACS cal-
ibur )R
1.7 AdVHBsAg-DC 5" 34 46 57

Hifi 6 d W DC, 2 HE A MR R Y5, & 24 FLik,
L 2.5 x 10°/500ul,37°C 5% CO, M5 24 h, Y4
DC. 7K LFi4 10 min, IIAFIR ) OVA-FITC, 244 5k
10 pg/ml,37°C 5% CO,EF 30 min; X HRALAITA OVA-
FITC 545 & T vK I 30 min, JH % PBS ¥E% 2 X,
FACS i 2¢ St B, LA 9E Ot FE AR DC A& AN
OVA-FITC iy 5, IOt DC XN R A7 0 BE
1.8 DC A8 T 4 Be3g 74 4k F 494

W4 DC, 43 9L 2 x 10° /4L .5 x 10°/FL 32 Fh
T 96 FLEE TR, AL 3 B AL AE Al A i, ]
— it A TR e bk PUEE I, LU AL 4> B PBMC, RPMI
1640 %k ,37°C 5% CO, . 100% I FF 25 F U BE 2 h,
WA RV A0 LA Ay S 7 A0 L 5 B LTI 1 x 10° B2
AL, ZARF N 200 wl;37°C 5% CO, 5355 Ao 5B
FEHT 18 h A “H-TdR( 3.7 x 10*Bq/{L ). WS40,
W N EA cpm {8, 45 5L 3 FLEHI{EFR .

1.9 fmpadrn e

WAL DC VE R A, B A T bk L 40 i ke
JEF ARG BE R AR AH M, LY TL-2 10% FCS B9 RPMI
1640 3555, B 4 d Heil 1 R o HE 90k T2 4 i 5 00 38 240 e
2 200 140 T 24 FLARAENRON 2008 . U4 HepG2. 2.
15 4HHAE R SR A0 AL, 22 S5 P 3000 240 A 5 50 40 e 20 1
RGN T 96 fLAR, ZARF R 200 pl. 37°C 5% CO,
g 24 h 5, 0 MTTC AR 2 0.5 mg/L ), FiE5 5% 4
h, %A 150 ! DMSO, FH 56 B0 5 A6 I A AE 490 nm 4k
K D oo PRI AR 30%
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Fig. 1 Western blot analysis of HBsAg

expression in transfected DCs
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CD86 . CD80 HI HLA-DR, Jf H CDla, CDIllc, CD86 .
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Fig. 2 Surface molecules of AdVHBsAg-DC
were detected by FACS
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L FACS 53 #r i 2 DC B D RE , LT3 98
JeE K DC F AN OVA-FITC 897, KLk DC
XFANKUR I EWERE F1 . 45 F W /R( &l 3 ) AdVHBsAg-
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HIEL I FE L J5 DC B R HURE 1 R A%
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Fig. 3 FACS analysis of AdVHBsAg-DC endocytosis OVA-FITC

2.5 AdVHBsAg-DC #|# T 2m o3 75 6% 7
AdVHBsAg-DC 8 1 380 T 200 i 384 58 B 7 0% K il
25 B, AdVHBsAg-DC HIIBS T 20 ffg 3% 4 /K S IF 12
=T AdVLacZ-DC @125 FAXTREZL (P <0.05 ), iX 4
25 BAE R B 5 HBsAg B YY) i DC RETE A &b
3 A AR T A s s & 4 ).
2.6 AdVHBsAg-DC # CTL 15 7 H
J TV EH AdVHBsAg-DC 44y DC 2 & RE 5 T
PR CTL R 4076 7%, CTL S2 50 45 5 IR, Ad-
VHBsAg-DC 4% DC R85 5 5 ¢ 5+ 1 CTL R 57

. AdVHBsAg-DC X} HepG2.2. 15 i 40 it A B . 11
AO5EEL (64.4 £3.01 )% |, RAECRI 5T AdV-
LacZ-DC ZH [ (31.5 = 2. 84 )% ] Al 25 19 %F MR 4
[(21.2+2.24)% ] (P <0.05); 4% 40t & HepG2
i, AdVHBsAg- DC A6 MR ( 27.8 £2.55 )% , 5
A2 R HepG2. 2. 15 A IBTAH L, 2R B E(P <
0.05). 4040 H SMMC7721 if, AdVHBsAg-DC 5%
Bith v AR [(23.4 = 2. 89 )% ], 5 40 40 M Ky
HepG2. 2. 15 4HH AH L, 22 508 8 (P <0.05), Ik
S5 UL LR IS A PR R B 5 )
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Fig. 4 AdVHBsAg-DC stimulated
proliferation of autologous T cells
“P<0.05 vs T cell + AdVLacZ/DC or T cell + DC
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Fig. 5 Specific CTL cytotoxicity induced by AdVHBsAg-DC
" P <0.05 vs AdVLacZ/DC or DC in HepG2.2. 15
2 P <0.05 vs AdVHBsAg/DC in HepG2 or in SMMC7721
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