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Construction of recombinant PRRSV ORF5 gene by DNA
shuffling technique
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Abstract: Recombinant PRRSV A20RF5 gene was constructed using DNA shuffling from four genetically different strains
of PRRSV to study its heterologous cross-neutralizing ability. The A20RF5 mutant gene was cloned into the vector pET-32a
and transferred into E. coli BL21. SDS-PAGE confirmed that the molecular weight of the recombinant A20RF5 was about
42 kDa, consistent with the predicted result. Then the purified recombinant protein was injected into BALB/c mouse to obtain
polyclonal antibody. Western blotting analysis with mouse-anti-A20RF5 polyclonal serum indicated that the parental virus
recombinant GP5 protein reacted with the specific antibodies. Four parental viruses could be inhibited by the anti-/A20RF5
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polyclonal antibody and the inhibition rates were higher than 53%. This work has laid a foundation for further development

vaccine for PRRSV.
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£ 1 ¥ PRRSV ORF5 FMAORF5 EEFMSI4FS
Tablel Primersused for construction of ORF5 and AORF5 of PRRSV

Primers Seqguences (5'-3") Product length (bp)
ORF5-P1 CACTTCATGACACCTGAGAC 750
ORF5-P2 AAGGCATATATCATTATTGGCGT
AORF5-P3 ATAGGATCCGGGAACAGCAGCTC 500
AORF5-P4 ATGCTCGAGAGGGGTAGCCGCGG
A i =]
1.4 PRRSV ORF5 £[& DNA Shuffling 15 @4 ORF5 EEMLE
2 RNA 4 PCR pMD19-T
RNA TaKaRa 50
(P1/P2) RT-PCR 1%
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b
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DNase I 0.1uL 1puL ddH,O 4 pL A
. . ET32a-A20RF5 1:50
16 C 3 min 1 pL Stop solution for P &
DNase | 2% 100 mL LB
DNA ODgoo 0.5-0.6 1 mmol/L IPTG
SDS-PAGE
3) 2.0 uL  5xPrimer
STAR 50uL 2.5 mmol/L dNTPs 2.0 uL
PrimeSTAR HS DNA Polymerase 0.25 uL.  ddH,O0 1.7 Western blotting
25uL PCR 95°C 4min 95 °C PET32a- A20RF5
30s 60°C 30s 57°C30s 54°C30s 51C SPF
30s 48°C 30s 45°C30s 42°C30s 72°C  BALBlc 2
2min 30 72°C7min 4°7C 14d
4) DNA
20 uL  5xPrimer STAR 50 uL 4 (FJ01 FJO3 FJ10
25 mmol/L dNTPs 2.0 uL (P3/P4) FJZ03) pET32a-ORF5 SDS-PAGE
0.5 pL  PrimeSTAR HS DNA Polymerase
0.25 uL  ddH,O 25.0 uL PCR 1gG
94 C5min 94°C 45s 56°C 45s 72 °C 1 min DAB

30 72 C10 min 4 C
1%
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Fig. 1  Amplification of PRRSV ORF5 gene by
( 2 RT-PCR. M: DL2000 DNA marker; 1: PCR product of

. L ORFS of FJ0L; 2: PCR product of ORFS of FJ03; 3: PCR
2.2 PRRSV ORF5 & DNA Shuffling £ product of ORF5 of FJZ03: 4; PCR product of ORFS of

DNase | FJ10; 5: negative control.
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Fig. 2 Phylogenetic tree based on the ORF5 genes of the 4 isolates and reference viruses.
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Fig. 3 Identification of PRRSV ORF5 by DNase |
digestion. M: DL2000 DNA marker; 1-3: product of
DNase [ digestion.
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Fig. 4 Amplification of ORF5 by PCR without primers.
M: DL2000 DNA marker; 1-6: amplified ORF5 without
primers.
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Fig. 5 Amplification of without signal peptide region
AORF5 by PCR using specific primers P3/P4. M:
DL2000 DNA marker; 1-6: amplified AORF5 by PCR
using specific primers P3/P4; 7: negative control.
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Fig. 6 Alignment of the ORF5 nucleotide sequences (A) and GP5 amino acid sequences (B) among the four parental
virus strains and the A 20RF5 chimera.
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Fig. 7 A schematic diagram of the chimeric ORF5 protein. M: low molecular weight protein marker; 1-3:

nucleotide sequences in A20RF5 generated by DNA elution of recombinant A20RF5 protein from Ni-NTA
shuffling. agarose for three times; 4: pET-32ainduced 4 h.
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Fig. 9 Western blotting analysis of the recombinant
protein. M: protein molecular weight marker; 1: pET 32a-
FJZ03-ORF5; 2: pET32a-FJ01-ORF5; 3: pET32a-FJZ03-
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Fig. 10 Inhibition assay of anti-PRRSV infection by polyclonal serum A20RF5 (A), FJO1 (B), FJO3 (C), FJZ03 (D)
and FJ10 (E).
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