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Alphavirus Replicon-vectored Plasmid DNA-based Vaccine
Elicits Protective Immunity Against Classical Swine Fever
Virus
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Abstract We have shown previously that a Semliki Forest virus SFV  replicon vectored DNA vaccine pSFVICS-E2

expressing the E2 glycoprotein of classical swine fever virus CSFV  conferred full protection for pigs immunized three times with
600pg of the vaccine. This study aims to evaluate the efficacy of the DNA vaccine with lower dosage and fewer inoculations. Pigs
were immunized twice with 100pg pSFVICS-E2 n =5 or control plasmid pSFVICS n =3  respectively. Pigs immunized
with pSFVICS-E2 developed high titers of specific neutralizing antibodies against CSFV after the booster and the antibody titers
increased rapidly upon challenge. The immunized animals showed no clinical symptoms except short-term fever and low-level
viremia whereas the control pigs immunized with the control plasmid produced no detectable antibody before challenge and

showed obvious clinical signs following challenge and 2 pigs died on 10 or 11 days post-challenge. All control animals developed
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extended viremia as detected by nested RT-PCR and real-time RT-PCR. Severe pathologic lesions typical of CSFV infection were

observed at necropsy. We conclude that the alphavirus replicon-vectored DNA-based vaccine can be potential marker vaccine

against CSFV.
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Table 1 The primers and probe used in real-time RT-PCR for quantitative detection of CSFV
Reference strain Primers and probe Sequences
CSFV CSFV-F 5'-CCCTGGGTGGTCTAAG-3’
CSFV-Probe 5'- FAM-CCTGAGTACAGGACAGTCGTCAGTAGTT- TAMARA-3'
NC _000294.1
CSFV-R 5'-CATGCCCTCGTCCAC-3'
2
2
83.8+4.8 %
2.1 pSFVICS-E2 CSFV <15% P<
0.01 6 11
pSFV1CS-E2 1 1 10 11
1 #11 #13
46.2+13.0 %
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Fig.1 Antibody response of immunized pigs before and after virulent challenge
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pSFV1CS-E2 RT-nPCR
2 CSFV RNA 0/5
2 CSFV 3/3 2
Table 2 Antigen distributions in the tissues of immunized CSFV RNA RT-nPCR

pigs following virulent challenge

3
detected by immunochemistry
= RT-PCR
Groups No. e
Tonsil ~ Lymph node Spleen Kidney pSFVlCS-EZ 3#
pSFV1CS-E2 1 - - - + 4 RNA
2 - - * - 4 2 3
R ) _ . . 10° 1.89 x 10° ~ 6.56 x 10
5 + - - -
o - - - : 2 RNA 10°
pSFVlCS 11 + + + + + + + +
B +4a .4 .y . 2.08x 10" ~7.12x 10
31 + + + + + + + P <0.01 4

— no positive cells detected + 1 to 2 positive cells detected on section

: _ : 1.36x 10° ~ 1.96 x 10 pSFV1CS-E2
+ + 1 to 2 positive cells detected in one visual field + + + >2
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4 RT-nPCR

3 RT-nPCR CSFV RNA
Table 3 Detection of CSFV viral RNA in immunized pigs following virulent challenge by RT-nested PCR
Days post-challenge

Groups No.

0 2 4 6 8 11 14 16
pSFV1CS-E2 1 - - - - - -
2 - - - - - -
3 - - - _ _ - - -
5 - - + - - - - -
6 - - + - - - -
pSFV1CS 11 - + + + + + / / /
13 - + + + + + + + / /
31 - + + + + + + + + + + +
— not detected + detected by 1 round + + detected by 2 rounds of RT-nPCR amplification / pigs died of disease.

4 RT-PCR x 10° /uLL
Table 4 Viral loads in immunized pigs following virulent challenge detected by real-time RT-PCR x 10’ copies/pL blood
Days post-challenge

Groups No.
0 2 4 6 8 11 14 16
pSFVICS-E2 1 - - 0.83 - - - - -
2 - - 6.56 - - - - -
3 - - - _ _ - - -
5 - - 0.189 - - - - -
6 - - 4.03 - - - - -
pSFV1CS 11 - 712 19600 1350 248 /
13 - 618 4340 300 158 414 /
31 - 20.8 1360 538 516 466 514 514
— not detected / pigs died of disease.
2.4 pSFVICS-E2 CSFV
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3~6 1~3 40°C 2 100% 66.7% 3/3  2/3
100% 5/5
16d
2
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Fig.2 Rectal temperatures of immunized pigs following virulent challenge
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