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Abstract

AIM: To explore whether hepatitis B virus (HBV)
antigen gene-modified dendritic cells (DCs) are
able to induce a specific cytotoxic T lymphocyte
(CTL) response.

METHODS: Three recombinant adenoviruses,
Ad-HBs, Ad-HBe and Ad-HBc (carrying HBsAg,
HBeAg and HBcAg genes respectively), were
prepared and transfected into DCs generated
from cord blood. The efficacy of transfection was
observed through the expression of enhanced
green fluorescent protein (EGFP) in DCs and
the expression of HBV antigen were detected by

enzyme-linked immunosorbent assay (ELISA).
HBYV antigen gene-modified DCs were co-
cultured with T Ilymphocytes from cord blood
and the proliferation of T cells were detected us-
ing mixed lymphocyte reaction (MLR). Lactate
dehydrogenase (LDH) release assay was car-
ried out to assess the killing ability of CTL cells
against HepG,22.1.5 cells.

RESULTS: HBV antigen genes were expressed
in DCs with a high efficacy by recombinant
adenoviral vector. EGFP were observed in 90%
transfected DCs and DCs kept their typical
forms after transfection. The titers (absorbance)
of HBsAg and HBeAg were 0.919 and 0.328, re-
spectively, in the culture supernatant 72 h after
transfection. The result of MLR showed that
HBV gene-modified DCs effectively stimulated
naive T lymphocytes to proliferate. There was
no significant difference among Ad-HBs, Ad-
HBe, Ad-HBc transfection group and normal
group (F = 1.194, P = 0.389). The specific CTL
cells generated by HBV antigen gene-modified
DCs had obvious cytotoxity against HepG,22.1.5
cells, and the cytotoxity in Ad-HBs, Ad-HBe,
Ad-HBc transfection group was significantly
higher than that in normal group (all P < 0.001).
The cytotoxity in Ad-HBc transfected group was
the strongest.

CONCLUSION: HBV gene-modified DCs are
able to effectively stimulate naive T lymphocytes
to proliferate and enhance the specific CTL re-
sponse at the same time, showing its promising
future for developing anti-viral vaccine.

Key Words: Hepatitis B virus; Antigen; Dendritic
cells; T lymphocytes; Cytotoxity; Adenovirus vector
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Fik: #4& % wHBsAg. HBeAgfHBcAg
LB 493 FF & 2088 m A Ad-HBs, Ad-HBe, Ad-
HBc, 4514 % 8 B 4k 4h i 335 569 DCs,
MBI 4 £ DCs £ A2DCs PHB VLR
89 F A ; A B 4 AR R (MLR) M € HBV AL
JRIE BEARD Cs Rl ik B) AP - AR Tk € 2m iR, 38 78
A& 71 SLBR L BB A R A 4% - CTL 4 ik
2tHepG,22.1.5%e.2m JL bt 745 A

HR: RRFERARES ZHNFHBVEA R
JRAFAEDCs ¥ £k, 90%vh EDCsk ik 737
A HWEGFP, EDCs#m e & T8 B3 JE72 h
HBsAgfeHBeAga = 4 7] 40.919420.328(&
KX EAM). MLR%: % 27, HBVHU/R & B
D CsAB AR B R R A S+ AR T 4m i o 3 74
#t /1, Ad-HBs#:#DCs#8. Ad-HBe#:#DCs
20, Ad-HBc# #DCsl A k4 DCsAZ 9]
VLT 40 R84 38 35 K P LA B 2 F(F = 1.194,
P=0.389); ££E : T 42 : 1,10 : 14225 : 1
AT, Ad-HBs#:#DC%1. Ad-HBe#:#DCs4i A=
Ad-HBc#t #£DCs28 2 HepG,22.1.520 fe. 4 5+ 45
F3U R 5T AR EDCsA(P<0.001); vLAd-
HBc# £ DC*THepG,22.1.5 % i 3 4 &
K.
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1.1 ## #HHHBsAg, HBeAgHTHBCcAgH: A 1)
K B 8 B 4H i 22 Ad-HBs, Ad-HBe, Ad-
HBcH A S M@ B4R 40 1 0 41 i
BN T (rhGM-CSF). EA AN &
-4(rhIL-4). B4 AN HMFE-2(rhIL-2)FMEHA A
JHIRE IR FE R ¥ (rh TNF-a) ) F f [F ReliaTech 24
Hl; #3455 3 C(mitomycin C). G418F01 Y 1 F£4H
ZMEEEMTT)E HSigmaZy#&]; Cytotox96 Non-
Radioactive Cytotoxicity Assayififl & (FLIR A
fEv2)d H Promega/s wl; 40 MK F1L-12. 1L-10
HIFN-y ELISAR UG H RIS 2B
F]; HBsAg ELIS AR T-fur 2 BR 72 % A
F], HBeAg ELIS ARG 112 T35 61 A 7,
HepG,22. 1541 i 5 b 57— % B K 2% I et v Uy B
Bt % e R 0 L S A G L A IR SR 4l
(RIARASMESE IRV TE 2 WOCHR[12]. THEFREB 12K,
WCER BTN, HEAT FBE LS, JEAE Al M A
FRHTDCE M4 T

12 %%

1.2.1 E208 9% A~ FHBVAR A B £ % DCs I
££12 dIYIDCs, PBSHVE2IX, d0iuit#, %
2.5 X 10°4L T 244U 774 1, 43 Jn N 2 400 Jies
#Ad-HBs, Ad-HBeflIAd-HBc/&ZDCs (MOI{H
480), 50 mL/L CO,, 37 CHFA I E 1 hjginse
ARPMI 164015 T2 Ak S 15 7%, R w1 fLA B
JLAdIMIDCsTEXT . 6 hjm, WEE IR 21K, £
Z RN EE, BRI 40 R 1) 52 4RPMI 1640
B IRk S 1 97 48-72 h, T WAMEE N
DCsHEGFP# ik, ELISAK 5 7% L3 HBsAg
FIHBeAgft 7% .

1.2.2 B AP RA-#k € 40 i R (MLR) U I
20 mL, 29k T A0 M0 53 B V0 R R B0
BRI ERAZ AN ML, In5EARPMI 164055 759,
50 mL/L CO,, 37°CHFHiH ¥ E2 hig KFRIEE
1 PR R A0 e, SR AR I B 40 i, FH S5 T 2R
B 0 2 R Bk T 4t M, oAC 2 3R A T bk 2 40w Y
SN AN 3Rl F A S HB VAT & 1
IDCs, IMA2FHEZKC, Z9KRIEH50 mg/L, T
50 mL/L CO,, 37°CHFAi- ¥ H45 min, PBSYL

WA B A 08
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K E, A2 B AT
548 % RILR
F M DCs AR 5
HRIRERA, 12
% KB
MHC &)1, B
R G IKEGF R
B H2-10 h, &
HFEFHKRFEG
B X R A R
RS, WE BB
A% RE B RR
% IR AR I BB Y
DCs.



1866

ISSN 1009-3079 CN 14-1260/R

BRENBHE

2006E788H 5145 51987

WA %S 5

KW h &34 4
) # wHBVR
EAEMREZERL
&8 (GFP)#¥ &
28 3F 54 A IR %
&, RAKF &
#DCs, 5 A%
HEA-FHBVIH R
#FDCs, mI#H)
&I o R R 6Y
DCsi 77 Wi W,
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2K, 5EARPMI 164055 FRE TR, 11 il
. 3 BIBA2 X 10°, 4X10%, 2 X 10°41 /LI A 96
PR B IR, L3N AL, AL mA
2 X 10°/FL ) L3 6 4% (O THR EL 40 e, SRR N
200 pL, 50 mL/L CO,, 37°CHFE #it57296 h. %
PBMCAE G DCIHPER AL, RAIMTTIR A I T
AR PRIBTE RE ), Jridk: BiFREEWGT6 h, WL 2:
FUP RS IR, INAHTEERE 2100 uL, FHIIA
5 g/mLIIMTT 25 uL, BRI %1, 50 mL/L
CO,, 37CHE B ARLLNT F4-6 h. WAL iR
W, HAABUNTS0 ul, JNADMSO 150 pL, ¥
PIRAI10 min, T620 nmAS KOG A1), it
P FE £ (stimulating index, SI) = (SE541AH
A RA )/ O A - A RAME), 455 LL3FLIT
WME IR, 5y WA TR A IR E 40 i S B 15 7796 h
Je i E, FHELIS AT ) GRSl b3 i 4 i P
FIL-12, IL-10F1IFN-y & .
1.2.3 CTL#mALAR SN F A5 7 et R FLIR
it S R R AR 24P FRAR I N B R
FHIDCs (12 d), 7307 LAMOI = 801 5 20 i
# i Ad-HBs, Ad-HBe, Ad-HBc#: 3, 48 hj5f%
2X 104U B TR L 40 e, N A& rhIL-
25 kU/L, thGM-CSF 50 pg/L, rhIL-4 25 pg/L,
thTNF-o. 5 pg/L5E4RPMI 164055757, 50 mL/L
CO,, 37T CHWARREFE, BRI, e s
8K, BRI A 28N A0 . FH IR Y
AL AR HepG,22. 1541 a (41 ), $45X 10%/4Ln
ANIOFLEEFRA T, NG IR R AR FA200 pL, £
TR FERON A0 - AN i LA k2
10 0 1F125 © IO 40 A T F 3 1) 4% i S 4
farp, B B3R AL. R 4 A B A g
KRRl RFRIRE IEXS B4l 5 5o 4L
AR, 150 mL/L CO,, 37 CHH T
4 h, fESE B SRET45 min, S840 M A KR4
AARUL IEXT IR TP AN R0 ul. Z 55
FLIRHL 35S0 uLF 55 —96FLBEARAR 1, TR
JRPIRA S0 uL, =i < V30 min, JIAS0 pL
OB, TRATJE T-490 nmillEAME. T4
FAI (%) = (S0 2R JR-2800Y 40 i 1) R TS -
B M B R I/ CHE 41 e OB TR 40 R 1
B X 100%.

St IS Y STATS HH kAR HE T
AbFE, 20 1] PR I XUR 36 07 22 0y BT R 6.

2 £R
2.1 EHMRBEANFHHBVI R LR #£DCs

1 BARFRBAJ-HBSEEDCSFEGFPRIXFIFES. A:
Ad—HBsFEEUD Cs[EE (X 400); B: DCsEEY R ZHIIEAS
(% 600).

O normal DC
3.5; B Ad-HBs transferred DC
@ Ad-HBe transferred DC
3f Ad-HBc transferred DC
25+
—_ 2 [
n
1571
1t
0.57
0 . . ,
1:1 1:5 1:10
DC:T

2 DCsRIBRFMPRATHEMBIRILHE.

T IR 6 WA NS R, 3N AL
#Ad-HBs, Ad-HBeflIAd-HBc/&JDCs)548 h,
2790% LA FDCsKIAREFFFEGFP, HIESIE
W, B AR SRR SR (&I1). HIMOT = 80H)
Ad-HBsHIAd-HBeE A IR 8 & 4e2.5 X 10°
f)DCs, HIELISAKY IR SR FIGHBVHU R
FikFHBsAgRIHBeAglK) /> ik, 45 H T4 5
48 h HBsAgHHBeAg? &3 80.719410.161
(A1H), 72 h ETF40.919510.328. 2 B F 4 g
BELEH AN FHBVHLURAEDCsH RIE. h M5
FL MR B FHB VRS E I D Cshi i
P R8T AR, BATTIEAT [P IR A5 Ik 2 40 i S
MARYE, 45 R, 4EDCs @ THAI 1 D1, 10 551
1 1 108}, HBV 3Ft s R FEMD CsR A A7
AR 508 10 8K [ o S AR T4 B P 8 4 5 . 20U
G, Ad-HBsHJDCs4H. Ad-HBe
HRDCs4l. Ad-HBcH JDCsAH AL IDCs
S 2 1) 50T 40 W 1) 3 5 K TG R 2 R (F =
1.194, P=0.389>0.05, [¥12).

2.2 B F 4 MLR N i HIL-1277 &
PLAd-HBcH 2D Csélfp i, F115+16.1 ng/L,
KEYDCsHAL . Ad-HBsH; Y«DCs41 flIAd-HBek%
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%DCSQEIL—IZF%%EZ: Eﬂ\‘f{k IFN-'Y%Y‘,[Z‘%%E 90 r @ Ad-HBs transferred DC | fﬂ iﬂ —i—i
T NN e e 80 + W Ad-HBe transferred DC B E WA IB ﬁ‘ﬂ\
ikad] 2 0] = AN B TL-1077 58 PAA L YL S 70 W AdHBC ransferred DC $HBVHAEAR
o O normal DC
DCs4lft i, 51204214 ng/L, MAd-HBcHR 3 gg ;’;j;c;%ﬁ‘fi
= r Yy = Sivanll
DCsZ1L A%, 4804207 ng/L(F1). X 40 CTLA &, #DCs
= Y, E Bk e S 5 30| B e RLHBVZ
2.3 HBV#R A B BHHDCs# F4HFHCTLE £ )| it
M HBVHSE B MD Csifs 511 C TLAT#E 40 iy 10} FRET ER A
N 0 &, AL HHBVE 57
HepG,22. 1.5 A7 W S i A 3 1 (1413). Ad-HBs 51 10:1 9s 1 e 81 8 52
HeQDCs#l . Ad-HBe#: J:DCsZ MAd-HBc#, 4 E:T 7 F B AR, W

DCsAXfHepG,22.1. 540 i i) A 40 5 H 2 TR
YLD Cs41(P<0.001); FrAd-HBsH; 4D Cs4 il
Ad-HBe#E Y 2 [0 % HepG,22.1. 54 i A 15 %
T 22 (F = 0.534, P = 0.493>0.05)4, HiAth
20 2 ) A B 25 5(P<0.01), LLAd-HBCcH: 4
DCs# i HepG,22.1.5 40 i 4 5% .

3 11E

PR SR AN M T 0 1 Ty B e i 1 L R R
PERANM, B — BERS G W) UG TRk B2 40 P 1)
PUR S AN, VT RARAN K EA D Cs IR T %
H #i s 3, ATDCs FH T s g f e Rt i fo s
1BYT 2 BB W RSN B D Cs 1) [F] IR H
Ji e mls FE L BUBD Cs, £ =D CsIRPt i
$e R Re ), 5O Sk T g8 IRV A T B i
e A L s . AT Al FAD Cs A A8 MR
TR EEDUIR, A2 RETT U5 R e R C T L™ AR 11 G B
FifE. MESA AR PR A2 kB
5DCsHLRGFRM, 5w BRI 0 SR
B RS2 DN ATE i A A L
WIEL s i e DCs it — R AR 40 e, HI1L
RV 5 R e AR TR (R IR A
o 73 A3 BB AT 7 A5 S5 DRI A5 T A 4 i 1) S TR
AL, i H SRR KRR e R, B2, hT4t
B NG FEIER R Wk, KikAr
TEVSLE VAR BRI, BUAL, 1009 i 75 H R
Sy ZANETE I AN MY, FLESTE R TEAR, PO G S
RN T H MR LD Cs, R R
W EE AT s A M Refg I i ok
g B R R, SR H IR B BUR A R RE
MiDCs, T4 N JDCs B ki 5 4k
PRUSTO2U2 B AT F R #EE 1, B3B8 T 41 i
F/ FHBVHUFIE R G pADCs, /EMOIK80
I, 90% LA EIMDCsHEMS RIAHB VIR H, ¥
W B0 25 R RE RS =y 0 3 H 2L R B 44D Cs,
RS DCsJEATE I B0, 76 i B BRI
F. TRV, G I D C sATh 8k AT 46 i 1) il
[i) Fofr e A T 9k E2L 40 1 184 5 5 ) R0 43 Y 448 i IR] 1
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3 HBVHRERSHDCSIE SCTLEVAIR RDSHE.

DC IL-10 IL-12° IFN—y
Normal 120.2+21.4 305+46 625+64
Ad-HBs 105.7+30.8 40.3+85 505+10.6
transferred
Ad-HBe 954+13.6 46.0+23 602+6.2
transferred
Ad-HBc 80.6+20.7 115.8+16.1 65.6+11.2
transferred

°P<0.01.

TL-121 68 7, Ui BH = 4105 2 A 52 D Cs 1 %
FhIfe. $eos o R B2 A 3 H R L DR e e
DCsECR B BEAR K.
TERIME TR T, £HBVZ kLR
o A TSP USSR DCs, 454 D CsPE 1
FEAR I AMEE TS T R I BUARICTL AN P2, 1
2 IRAFAE T2 IOMHC R B, Hpi IR 2 ki) 2
FEIAH2-10 h, # BE4F T m /K R RE A
PO B G N, S 2 5 2 IR Ml b i %2
JRAR SN S D Cs. K90 B e i R K 3 ADCs,
HIASZMHCH I, Bef% & I A8 M Bt LA,
D CsHF 8RB PURIER =4, M5 S 45
PECTL X M. fEDCs¥ 1 Ho /Mg 167 ik 78 b &
L, FIFHFE R 3073k, DLGw At JI R e S5 R R 2
PR D C s i 10 AR 40 L 2647 4% 2, T34 LAG M-
CSFRIIL-4%59%, A=A KEKILATAALTSA
D CsP. X FhDCsTE S PIH b 8 i 5 BT
FESRIICTL Y, e/ i fili i 7 2, GE KA A7
. HB VI3 UEAS R AR 28 1) fe e ik,
AEAETHR A1 G R A7, REAFCTLANMA
FEHHBVAIER. RATE L 9 5 FHBsAg.
HBeAgfHBcAgHE K FDCsHr, s =73l LL
B A S YECTL RN, T AHHBVHLR

ERTT T T
HBV & % 4.
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IL-12, IFN-yZ3 /K10 o, Ad-HBeAfIl T
R LI My AT L-127K 1 Bz v, PRI LA 5 PR
SR B G SO S ik AT ST A A o,
FH 4% 417 HB V7t J5t 2 R (1 I 098 25 1 by 20 e 2
DCs, AMHATLMFD Cs i 2 Rt 4, i Honl #§
RIS, EHURAEDCs AT 214G 20 Tk
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e R R — Rl R THB VISR 6 97 k% 1
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