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A prime-boost vaccination strategy using a Semliki Forest virus
replicon vectored DNA vaccine followed by a recombinant
adenovirus protects pigs from classical swine fever
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Abstract: We have previously evaluated a Semliki Forest virus (SFV) replicon vectored DNA vaccine (pSFV1CS2-E2) and a
recombinant adenovirus (rAdV-E2) expressing the E2 glycoprotein of classical swine fever virus (CSFV) in pigs. The results showed
that the immunized pigs were protected from virulent challenge, but few pigs showed short-term fever and occasional pathological
changes following virulent challenge. To enhance the immunogenecity of the vaccines, we tried a prime-boost vaccination strategy
using a combination of prime with pSFV1CS2-E2 followed by boost with rAdV-E2. The results showed that all the immunized pigs
developed high-level CSFV-specific antibodies following prime-boost immunization. When challenged with virulent CSFV, the
immunized pigs (n=5) from the heterologous boost group showed no clinical symptoms, and CSFV RNA was not detected following
challenge, whereas one of five pigs from the homologous boost group developed short-term fever and CSFV RNA was detected. This
demonstrates that the heterologous prime-boost vaccination regime has the potential to prevent against virulent challenge.

Received: June 10, 2008; Accepted: March 13, 2009

Supported by: National High Technology Research and Development Program of China (863 Program) (No. 2006 AA10A204).
Corresponding author: Huaji Qiu. Tel/Fax: +86-451-85935041; E-mail: huajiqiu@hvri.ac.cn

[ 5% i AR WF 90 & S8 v %11 (863 - %il)(No. 2006AA10A204) ¥ Bl .

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



680 ISSN1000-3061 CN11-1998/Q Chin J Biotech May 25, 2009 Vol.25 No.5

Keywords: classical swine fever virus, alphavirus replicon vector, DNA vaccine, recombinant adenovirus, prime-boost

(Classical swine fever, CSF) ( ,
(Classical swine fever virus, CSFV) )
[1] pSFV1CS-E2
(OIE) OIE (OIE-listed rAdV-E2 ,
diseases), (Notifiable) , (
pSFV1CS-E2 .3
CSFV , rAdV-E2 ),
RNA , 12.3 kb!?,
ORF 3898 | 1 MHERE
4 (C E™ E1 E2) 8 11 REMRRE
[3] E2 , E2 DNA
41 pSFV1Cs-E2!" E2
rAdV-E2L!
, : CSFV 15 6 ,
41 , IDEXX (IDEXX, )
, RT-PCR ,
, ABC3 5 ,A (pSFVICS-
E2/rAdV-E2  pSFV1CS-E2 IrAdV-E2 )
, 100 ung CSFV E2
ts] pSFVICS-E2; B (rAdV-E2/rAdV-E2)
E2 10° TCIDso(1 mL) rAdV-E2; C
DNA (pSFV1CS-E2) (WtAdV/wWtAdV) WtAdV
, PSFV1CS-E2 , 3 A B 10® TCIDs, rAdV-E2
U (1 mL) ,C WtAdV
1.2 EEFRIERED
0~14 2 d,
, CSFV (IDEXX
, )( ELISA
) CSFV
5 1.3 4R e by E e
, 1.3.1 CFSE
8] E2 10 mL, 1 h,
rAdV-E2, : Hank’s :
[9] )
, CSFV , (PBMC) PBMC ,
, RPMI 1640 10" /mL,
RNA, CFSE : 10 mmol/L CFSE
RPMI 1640 ,

Journals.im.ac.cn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



DNA 681
PBMC ,37°C 10 min, :
, FBS , ,
CFSE, 3% FBS PBS
3, RPMI 1640 1.5 SBEEANRFEERFEN
10° /mL PBMC , ,
10 puL , ) , )
3 CFSE E2 HQO6, 37°C
5% CO, 5d 1 h, 0.05% 20 PBS(PBST) 3
, 3% FBS PBS 2 | PE , FITC 1gG(Sigma ),
CD8 37°C 45 min, PBST 2 PBS 1
CD4 (Southern Biotech, USA) 30 min, , ,
3%FBS PBS 2 , R-PE-CY55 ,
20 min, PBS 3 , 16 ARAEERT-PCREAMNMEHFRESE
300 uL PBS , , Trizol
300 pL 1% FACS RNA, 40 uL DEPC :
Calibur ,  CellQuest , 20 pL cDNA
cb4* cDs8* RT-PCR o CSFV
1.3.2 WST-8
PBMC PBMC ) 4
, RPMI-1640
10" /mL 21 RIEFEFEERY CSFV 45 F 14 ik
96 , A (pSFV1CS-E2/rAdV-E2) B (rAdV-E2/
100 mL 3 , rAdV-E2) 3
CSFV 37°C 5% CO, ,
72h 10 pL WST-8 ( : A 6 :
), 4 h, ODuso ( 72.06%),
(S1)=ODas0( )/ODuso( ) , 3 ,
1.4 WE : : (
2 9 1 mL 84.77%);
CSFV (10° TCIDso/mL), ( <30% X
, 1), 11

Antibody blocking rates (%)
Ln
=}
=

—+—rAdV-E2/rAdV-E2

—s— wiAdV/wtAdV

—&—pSFVI1CS-E2/rAdV-E2

©
o>

Dap b 0P e & DN @D EO D
& v (t}\zp QN q;\k e q\\ q‘b\\

Days post-immunization ( Days post-challenge )

1 REEFERERRE

Fig. 1 Detection of serum antibody in immunized pigs using blocking ELISA.
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Fig. 2 The CD4" and CD8" T cells proliferation in immunized pigs measured by CFSE assay. A: pSFV1CS-E2/rAdV-E2;

B: rAdV-E2/rAdV-E2; C: wtAdV/wtAdV; ™ P<0.01.
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Fig. 3 The splenocyte proliferation responses in immunized

pigs measured by WST-8 assay. A: pSFV1CS-E2/rAdV-E2;
B: rAdv-E2/rAdV-E2; C: wtAdV/wtAdV; ™ P<0.01.
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Fig. 4 Rectal temperatures of immunized pigs following virulent CSFV challenge.
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Table 1 Detection of the viral RNA in the blood of the immunized pigs following challenge with CSFV by real-time RT-PCR

Groups No. Days post-challenge
0 1 3 5 7 14
Al - - - - - -
A2 - - - - - -
PSFV1CS-E2/rAdV-E2 A3 - - - - - -
A4 - - - - - -
A5 - - S - - -
B1 - - - - - -
B2 - - - 1.23x10° -
r AdV-E2/rAdV-E2 B3 Y - - - - -
B4 2 - - - - -
B5 - - - - - -
C1 - - 9.6x10° 6.7x10° 3.79x10° -
C2 - - 2.99x10* 3.54x10° 7.6x10° /
WtAdV/WtAdV C3 - - 4.27x10* 6.2x10° 9.3x10° /
c4 - - 2.68x10* 1.2x10° 9.6x10* /
C5 - - 1.23x102 1.2x10° 9.5x10? /

—: not detectable; /: death.
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