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Abstract; Based on one TK, gl gk US9 and partial gN gene deletion and green fluorescent labeling strain
rPRV-BE, the recombinant pseudorabies virus rPRV-CSFV PE2SC, which expressed the major immunogenicity

gene E2 of the classical swine fever virus (CSFV C strain) was constructed by homologous recombination. Through
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PCR and indirect immunofluorescent assay (IFA), it was proved that the construction was correct and the E2
protein could be expressed successfully. At the same time, the genetic stability and proliferation of rPRV-CSFV
PE2SC in PK15 cells were detected. The results showed that the amplified fragment, which containing E2 gene of
CSFV, was about 3469 bp of the 5th, 10th 15th 20th generation recombinant virus by PCR. The length of the
amplified fragment is the same as recombinant virus TPRV—CSFV PE2SC amplified with the same primer pairs.
What’ s more, obvious fluorescence pointed to E2 protein was observed in the 20th generation recombinant virus
infected cells, which showed that the recombinant virus has good genetic stability after 20 generations in vitro. One
step growth curve showed that compared with wild strain ( PRV SX) and parental strain (rPRV —=BE), the
proliferation of recombinant virus was faster at first and virus titer reached to peak value earlier. The titer of
recombinant virus was lower than that of wild virus and equivalent to the parent one. The titer of three virus strains
were 10%” TCID,,/mL 10*° TCID,,/mL 10"’ TCID,/mL in turn. The results showed that the recombinant virus
rPRV—-CSFV PE2SC has good genetic stability and proliferation ability in vitro, which lays a foundation for further
evaluation of its immunogenicity and the development of PRV gene deletion recombinant vaccine.

Key words: pseudorabies virus (PRV) ;classical swine fever virus (CSFV) ;gene deletion ; homologous recombi-
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Tab 1 Sequences of PCR primer pairs

P B GIE BN SIYFEI(5°-37) 32 S BUKE /bp
Amplified fragment Name Primer sequence Cutting site Fragment length
rUS6F TCCTGCAGGCGCTGACGACGGTCCCCT Sbf'1
7[RI U5 + gl HE K 2324
rUS7R2 ACTTAAGGTCTCAACCCCGGTGTGTG Y/
o TACCGGTCGCCACCATGGTATTAAGGGGACAGA
CSFVrE2Fs . . . N Age 1
CSFV E2 £ TCGCTGCAAGGTGTGGTATGGCTGTTGCTAG 1208
CSFViE2R GACTAGTTTACTTGTACAGCTCGTCCATG Spe 1
PUS6dF CGAAGGGGTATCGCCTCCTGG
el #1 ¢E/EGFP/gl #1 E2 3550/ 1584/ 3469
PUS9bR GAGGAAGGCTGCTGTGTGCG

RIS T PR

The underline part is the enzyme cutting site
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Fig 1 Schematic diagram of transfer carrier construction

23.2 FTasmENHLE VLIRSS A
CSFV E2 J:H PR Kok 7 rPRV-CSFV PE2SC Jk 2
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F13830 bp IS B (B 2) , 5O R /h—2L,
LMY, 25 5 5 MR ¥ 51 — 3, R FTRL pEASY -
Blunt-US6-US7 HIJfi ki pEASY —Blunt— PE2S 47
. Bk pMD-US6-US7-EGFP-US2 [ Age 1/
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SRANEE rPRV-BE FIAHIR G194 1, 23 5145 21 K/
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2. pEASY-Blunt-US6-US7 [ Sbf I/Afl 11 WLV
M :Marker IV ;1;pEASY-Blunt—PE2S enzyme digestion with Age 1/Spe 1;
2. pEASY -Blunt-US6-US7 enzyme digestion with Sbf I/Afl 1I
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Fig 2 The double enzyme digestion results of

pPEASY-Blunt-PE2S and pEASY-Blunt-US6-US7

M1 ;: Marker IV ;M2 ; Marker DL1.2000;

1:pMD-US6-US7-EGFP-US2 /Y Age 1/Spe 1 XU =4 ;
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M1 ; Marker IV ; M2 ; Marker DL2000;
1:pMD-US6-US7-EGFP-US2 enzyme digestion with Age 1/Spe I;
2:pMD-US6-US7-E2-US2 enzyme digestion with Age 1/Spe 1
3 B H pMD-US6-US7-EGFP-US2 0
pMD-US6-US7-E2-US2 KW B 1] 4 & FL ik
Fig 3 The double enzyme digestion results of
pMD-US6-US7-EGFP-US2 and pMD-US6-US7-E2-US2
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A EfEH B RS 0L AR A A AL IS B TE 4T PRV -CSFV PE2SC

B.4lAL 1 210 E AU # PRV-CSFV PE2SC I3 PK15 41 B. B M B
A.Cytopathy without green fluorescence ; A. Purified recombinant virus rPRV-CSFV PE2SC
infected PK15 cells;B. Negative control

B 6 ZE4®SH rPRV-CSFV PE2SC 7£ PK15 Zif
E2 EHRIEH IFA N5 R
Fig 6 Detection of E2 expression in PK15 cells infected
with recombinant virus rPRV-CSFV PE2SC by IFA

B.Purified recombinant virus rPRV-CSFV PE2SC
Bl 4 FFiEBIAEHRKE rPRV-CSFV PE2SC(10x10)
Fig 4 Screened recombinant virus rPRV-CSFV PE2SC(10x10)
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M : Marker DL5000;1: PRV (SX #%) ;2:rPRV-BE;
3.1PRV-CSFV PE2SC;4:rPRV-CSFV PE2SC(P5) ;
5.rPRV-CSFV PE2SC(P10) ;6:rPRV-CSFV PE2SC(P15) ;
7 :1PRV-CSFV PE2SC(P20)

PCR #4817 Fa 3k ] 7 EX% S rPRV-CSFV PE2SC
KX PCR ¥ L& EHEIKE

Fig 5 Identification of recombinant virus

M : Marker DL5000; 1; PRV (SX #%) ;2:rPRV-BE;3.rPRV-CSFV PE2SC
B 5 Z=HFES rPRV-CSFV PE2SC 1

Fig 7 Identification of several generations of
rPRV-CSFV PE2SC by PCR
recombinant virus rPRV-CSFV PE2SC by PCR
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A 4lifb )5 A T 4957 TPPRV-CSFV PE2SC
5 20 AU PK1S 4 ; B BAYE IR
A.The 20th generation purified recombinant virus
tPRV-CSFV PE2SC infected PK15 cells;B. Negative control
B8 & 20 REHFS rPRV-CSFV PE2SC
7E PK15 #liffih E2 B HFRIAH [FA iR
Fig 8 Detection of E2 protein expression in PK15 cells

infected with the 20th generation recombinant

virus rPRV-CSFV PE2SC by IFA

34 —FAEKHAINE WEHWE PRV-CSFV
PE2SC B¥#: PRV (SX #k) . ZEA# PRV -BE J L
PK15 41, 6.12.18 .24 30 .36 .48 60,72 .84 .96,
108 h &5 T WSO 25 Y 43 900 6 A 7 9 25 0 A 2+l
TR (K 9), 45 R XY, &4 N5
rPRV-CSFV PE2SC 7£ 4l Jitd P 3 5E 3 B PR, #%2
FJS 6 h % 35 10" TCID,,/mL, ifif H. 3 %h 18 h
ZHI B — TR T O AN AR S BRI B B Ak 7
3 I 18] 50 PR 5 i s T H B0 IR ) = Bk 7 A AR
72 h, 2 J5 T 409 7% rPRV -CSFV PE2SC 1914 )&
TFiE T R, HofR i B (10%7 TCID,,/mL) i T 87 85
PRV (SX ¥k) i) 10*° TCID,,/mL, 5347 rPRV-BE
(107" TCID,/mL) AHIT , F3k - 5 J5 1 BE T R e 55
SRR R

Chinese Journal of Veterinary Drug - 35
—+—FRY-CSFY PEZSC PEV (SHHE FRV-BE
5
7
-l
5 | |
% S5 -
;2
=1 |
=
23
2 |
1

B 12 1% 24 30 36 48 B0 T2 a4 9E 108

YL (] /b
B9 EH%S rPRV-CSFV PE2SC K 75 PRV (SX #) .
373 rPRV-BE B PK15 HRH — £ K Hh 2k
Fig 9 One step growth curve of recombinant virus
rPRV-CSFV PE2SC, wild strain( PRV SX) and
parental strain( rPRV-BE)

4 it

FEPR R R B DA AE R 1 R B2 e e g KR
PRIZHZS 5K BE R o S e G 18 3 T 460
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gl gE A TK FEFH D BHIESL S PRV BURPER
X, JEAE PRV SRCHE M) FEEHEIE R ol gE W
PRI 1 1S ol gB Il TK = 35 PR ol 2 g2 i 110720
B, AR, X2 i I oT 45 R R
], US9 JEHE KIF1A-US9 & 54, A S R 7E #1282
20 R AT S A AR US9 IR [ Ak RE
ik PRV BYEE T ; ULA9.5 JEH G i #E R 2R (4 N, @N
REAMH] TAP A S 10 2 B4 P8 B2 ) (9 5% 52, AT B
Wi MHC 1 2842 AR E , T 18 H e 20 i 2 1o 1 2
I8, NI 995 5 A7 AT ek k7 = CD8™ T 41 i Ay 1
. 1 BAEZREE (BHV -1) UL49.5 Jif 5 2 ik 4
FHE AN, 30 ~ 40aa #4362 1S 5899 T3 4= e i &
FRITE 1, 175 T 58 A 4 M S 8 IR S e Y 92
B 5 1B BB S DR R o R vk ) A
£ TSN R T L I I O e i i - S T
AU, R gl A BT PRV WG i
P AR AIC PRV 9 S0 P 32 5 PRV fusis Ji
PERIPRIE H A 3 P s s 3k, i i o 7 TK
gk \US9 2 Kk Ko o3 gN JE R ek | 3R M8 9
JEE (CSFV C #k) E2 & M By & 4 DA IE R
rPRV-CSFV PE2SC,

FH W tPRV-CSFV PE2SC 7 PK15 4 ffif%
20 U5, PCR J TFA Ao I HAm A RIS R AN %45
5 JE EE R S R A IR HAN2 W AR
7 HA B EA IER PG PRV-HA , Lei 55"
P A% BF rPRVT) - delgE/gl/ TK-E2 # i if
FELEIR—E, R FE AR B R En, EA
W EEREAE PK1S 4 b PR st 5 | 31557 5 B )
HL R R B T35 107 TCID,,/mL, 5 75 7S 5%
SRR Y RO B 5V R ZE A E R
(PRRSV) GP5 113 41 fhAE K55 7 TK /¢G™/GP5*
(107 TCID,,/mL) , Wang 25" g £ 1) rPRVT) -
delgE/gl-FE2 ¥k (107° TCID,,/mL) {52 5 4% S A1
VT, M H AR PPRV-CSFV PE2SC i ¥ 5
JEAEE PRV -BE M, I T B 8¢ PRV (SX #%) 1Y
S ZE R 5 Wang 451 M H# A PRVT] - delgE/
gl -E2RR B S 6 25 SR A — B, TR, FH O A R0 25
VSR B Ak T A 0 B2 DR (10 T 20 AR A
PR TEHS LB B HPETIAT I, IR A Ao Rk
FE B2 K A PhAE R % EE rPRV -CSFV PE2SC

Ak — 25 I e g FHER AL T4

BRIz Ah 5 DR 5 O A %8 1 PR S sh W I, A
PR ARG EE 1 AR F AR i R AR A X
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