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The Immune Response Induced by Recombinant Adenovirus with
Administration of Interaperitonea Injection
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Abstract: In order to investigate the immunity of the recombinant adenoviruses inoculated to the ani-
mals, structural gene from RNA of HAV was cloened by RT-PCR and inserted into the shuttle plasmid
(pXCX;Net I). A replication-defective adenovirus was rescued in 293 packing cells via homologous re-
combination of both plasmid pXCX;-CMV-HAV and pIM17 containing AdS genome with deletions of
E1 regicn by calcium phosphate technique. A series of methods were employed to identify the generat-
ed recombinant ademovirus (rAdHAV). The titer of rAdHAV stocks was up to 1% 10°TCIDs,/mL.
The Kunming mice were administrated with rAdHAV by intraperitonea injection(i. p.). Anti-HAV
IgG and HAV neutralizing antibodies were induced. In conclusion, a recombinant replication-defective
adenovirus is an efficient delivery system to develop recombinant virus vaccine.
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i KMB17.HAV-1L8 ¥ & ETHFEEL, BB/
H R Ak gy haOogdt,
1.2 £FTEN
R4 P9 8. T4 DNA E 8, KRN
& Klenow 8 .DNA 7+ T B 171 (DL2000) B B X
EEEPAT . ERBEEGIENEWE LEERL
7. MEM 1E# & DMEM B3 24 Sigma 2 8 7
fh. EEHFES TRFHE. FEH A (1gG)-FITC. £H
Af{1gG)-HRP B H X4 F ., BT HAV MLi# . H
B # 1gG PR 2 Wil f &, BB & S Ak
RE i it & gy A T AT E R4,
1.3 5%
25064( +):5°-CG GAATTCTCGAGTCTACAAT-
EwR 1
GATGA-3’
initiator codon
25065( - ):5"-GC TCATGATCAGGATGCTATA-

Xba 1 stop codon
TGACTCTCAAATC-3'
2081( - ): 5’ -AGAGGTCAATCTGTTATAACAA-
TAC-3’

1.4 HARSE(Ad)BFE

Kt 100pL HAV-L8 SEH, B/ Ri{T &g 2
W, LEULR S ER % RNA SR, U7
ETWEMEE, 514 A 25064( + )1 25065( - ),
PCR B #& {4 % 94T, lmin; 53T, 1min; 72C, 1.
Smin, #£1T 30 T . TFHRZHE Klenow 85
fhis, W BE AR pBS-SK b, i#fTERINE,

F EcoR 1/ Xba 1 B8] Bi¥E pBS-SK-HAV, B
#71.7kb 8 DNA &%, i A2 S HE A VRS
B3R 1K Fd pCMV, A Bam H 1 AR, 75 42 Fid pCMV-
HAV., L. Spe 1/Nhe 1 BB pCMV-HAV, B 1 £
2.5kb B DNA R B, WHEES Xoa | YT H R
¥z pXCXyNot 1 o1, =4 H 4 7 i B pXCX,-
CMV-HAV,

oy Ad BERR pIM17 5% Noz 1| &%
{89 pXCX,-CMV-HAV # 1:10 BE/R LR &, #H
B EE_DNA JH 5T i SR SR 3 203 @R, 7=
rAd,
1.5 rAdHAV ISR REERTE

R EL rAd BERHY 293 A5 IE % 293 AMAEAYH
& RNAPY, 4 BBk 25064 ( + ) F1 25065€¢ — );

25064( + ) %1 2081( - ) X 5| i# 1T RT-PCR K ¥,
PCR Z &R, SEEAF; LLEEMENY
rAd 47 ER S MALD4 4HREFD 293 4HRE, 4 B 17 &
SETZ 6 ¥ Wl western blow M 2, LA E B rAd-
HAV, BiFEuustE AARGRENE
rAdHAV MK,
1.6 RYENHMETRELHEERIEN

rAdHAV @M B4 &% 15 BT HAV B
B 3-4 AREEESEROOR, RERRNE R
B 1= 10%pfu, FRZFFHE 2.4.6.8.10.12 F B
Hes HYEAMIBRERRD, FaBmE, ARRFAR
HEBHR 2B AR £(FEF ELISA)RNE R HY
E AT HAV 1gG LR . BT HAV 1gG K
BEMREMNE, 75fE1:2.1:4.1:8.1:16 ZF/H
BE 5 HAV-I8 (103 3 TCIDy/mL) IR & B F
37CRE 1h, B KMB17 4108, 16d 5 U 3R A M,
F 10% Triton X-100 R4 B, LA B BT R 1M 3
EEEIRISHER A ME (AdHAV BIPRE,

2 #R

2.1 HAV-18 4583EB vp3 + vl ZENTE

F RT-PCR ##:, M HAV-L8 #J RNA 18
$£5 1. 7kb BT DNA £#H (B 1), F7/ ¥ i
F HAVILS M vp3 +vpl A (MFEERE),
{GenBank Accession No. AF394945)
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Bl 1 RT-PCR I3 HAV-LE B vpd + vpl EH
Fig.1 Agarose gel electrophoresis of vp3 + vpl from HAY-L& amplifed
by RT-PCR
1, Marks; 2, Band of vp3 + vpl from HAV-LB amplified by RT-PCR.

2.2 rAdNIEE

58I 7 IEBE IE 7R 9 vp3+ vpl ZEHTEFIFIA
BHL pPCMV; ABamH 1 ) CMV B3I T2 F, =4
TR HMHEREE CMV-HAV polyA, HREBAHE
BEEREFEHME pXCX.Not 1 P, KBAESE
= EFME RS Ad-DNA FP a9 EH 8RR pX-
CX,;-CMV-HAV (B 2), H pIM17 584%# 4L pX-
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CX,-CMV-HAV 3L#E 3 293 ﬁﬂﬁﬂ,_iﬁﬂﬁﬁr’aﬁ RE
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Fig.2 Construction map of recombinant adenovirus

2.3 rAdHAVHIRZZEERE

PG, BE rAd BEA 293 AR E RNA
S5 R PS5 8 17 RT-PCR £ 5, P i 4
1.7kbF1 610bp FITHHA DNA &4, ST RAK DT H

T8 AT T DNA &4 3),

2 3
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M3 RT-PCREE rad
Fig.3 Analyais of tAd with RT-PCR
1, Macks; 2, Amplified DNA band from RNA of MAID cells infected
by Ad (primer; 25064 and 25065 ); 3, Nomnal MAIM cells{ control ]
{primer: 25064, 25065) ; 4, Amplified DNA band from RNA of MA1(M
cells infected by Ad (primer: 25064 and 2081) ; 5. Normal MA104 cells
{control} (primer:25064 and 2081}

A rAd BRI MAL04 4103, 24h J5, BRWEE
AR, LI HAV 1gG fE— 3, £H# A (1gG)-FITC
E_RHTRER AR, ERLARHARE S
AR RSO, MRARPREMAT R A S
BRS(E 4),

M4 SREEREE rAd
Fig.4 Determination of rAd with immuncfluorescence assay

Arrow shows positive MALO4 cells.

1 2 3 4 5

2 ]

M5 sDSPAGE{alIEBHE(L)
Fig.5 Analysis of SDS-PAGE({a) and western blot{h)
L, Protem marks; 2. Prateins from 293 cells infected by rAd; 3, Proteins
from normal 293 cells; 4, 293 cells infected by cAd; 5. Normal 293
cells.

A rAd BRIeRy 293 M B E & 31T SDS
PAGE Bk, E G R ERE 5, 7 63kD 4 1 W HA
BREMNEEHAH(HE 5a), EANSHEE vp3 + vpl
EAM S TREEINES KN —H. ¥ DS
PAGE BB EMEEH KT EBE NC B L, LIRR
HAV [gG fF— 4T, £ A (IgG)-HRP & 45 # 4T
western blot i, £ 63kD L HIF RH: 2%, Xt
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B R BT 22 (W 5b), BIE&SREN,
TR LR HEMAT B b kAR H AR WE rAd-
HAV, A Ad 204 a0 /I8 B 89 2 E A {UAE %
FEER MHEEERERENEL. k5N
rAdHAV i B ® E B 1 X 10°TCIDsg/ml..
2.4 BRETHHER
HHAVEIHEM R b O BB BE i 8 rAd-
HAVG, IE$ ELISA B RW G HHE PR
HAV IgG 7K ¥, ¥ 4 AF G A HAV 1gG, 5 6-
8 A4 HAV IgG kB BE KT, b 14, BT ER
MEAE, H RN B HAV [gG EFE(E 1),

W1 rAdHAY BERHHAARF LR HAV oG BRI E
Table 1 The determination of titer of anti- HY lgtc indaced by
rAdHAY

m % % B K

1:1 12 1-4 1.8
2 -~ - - -
4 8 + + - -
(3] + + + -
8 i + + + -
101 + + - -
1214 + - - -

* Means Aspgnm of parallel wella; + is positive; — is negative

AL HAV IgG i B BB A H ML 4T 3E
B,(AJHAV S R/ R™EH HAV T
RiEEEERN 1:8(F2).

B2 radHAV BREFHRNEO R L0 HAY PRITEATERE
Table 2 The determination of HAV newtralizing antlbody induced
by rAdHAY

m® ® B K
1:2 1:4 1:8 1:16
6 " +" + + -
b + + + -

# Means Aggonm of parallel wells: + is positive: — is negative

3 ifig

THRFWH, HAVE VP31 VP1 E 0 —RHR
THAVHEERERERE, 5 HAVHFNE
kB, kLB HAV-LS vp3 + vpl HEHIEAD
AdDNA A, IE CMV BEINTHIEH T, £HT 4

FEEEHLDIDARPHBRRERE. FRENE
H A8 SHI HAV G RAEFRERERELN,
EERSEFEEATERERAR S RE
HAVEHEO® & R0, siEEn
HAV#HEHERA HAV ERERIBRTEARS
IR,

Ad REFBT. EAREEANRE I Ey
AP BRFEBE LN BEEEHE A TR,
El Ktk EH R Ad B FREEEEFTH
AR IR, MR SR R R B R FMY L, BT
HFEEBNERR Y EH TEBRERNEEN TS
U XRREHEEBA R ZRE. MR
HERRG Y Ad TE SR 84, A{YBEHESF, T D
R MAEREHEDIVH RS SN F i EHRTE
BABRENAER, AT HRB L& =4EER
R R REY ) BRNKE E R A Ad B
A EHIRE AT, R, IEA R Ad DNA H
ASMREE T 283 R A R R L
WUk r= i R e N2, AR rAdHAV
ZHEEHAREERAAREG, BSFEETH
HAV IgG, FiikPHEE R E &85 E 4 A, 5 HIE
H(SLEE 0 TR T RS Y (H2 REH)
AT M MR R (2-5 B) 3., BEEE rAd-
HAV GRESLERIMZ4T HAV FRIFE, i
A Ad ERBRERTER, B RIFH
HHETR

8 rtAdHAV 3 /hRZ £ HAV 1gG 1
EREQ:OMEETHERE T HAV B EEM
BAHBRMARENHE, SERVASERERS.
BNERZFYLHHAEERANIE Ad REEE
HERPRRENATES vt B, EIBRENES
FETERSKTHERERE B -H2ELE
B H rAd R T2 ahd, BIES ~ET K
FHHFRET®ESY ) BHNSERERE LR
AR AERNWESRRETIEEEE SHB~
WHREREERSE, 5 AdBAF S THE#HXH,
TS REFREEE HAV EH G0 £
ORFE,FFREHNFRERFETERENT HAV
IgG'Y. WREMTHRER AdBEaBEERL
RIERIE HAV M2 ORF, M iZBaE=FHE &
KB4 HAV [gG.
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