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Abstract: [Objective] To provide a basis for studying the structural function and pathogenic mechanism of
highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV). [Method] Fragments of
the whole genome of HP-PRRSV JXA1 strain were cloned into the modified low copy vector pOKq with reverse
genetics technique. The CMV promoter and BGH termination signal peptide were added into the terminals of the
viral genome. The Fsel restriction site, as a genetic marker locus, was introduced at the 510th nucleotide of the
whole genome of the virus by mutation. DNA-launched approach was used for viral rescue and the biological
properties of rescued viruses were analyzed. [Result] The full-length ¢cDNA clone of the constructed PRRSV
JXALI strain was infectious. The virus was successfully rescued and named rJXAl. The genetic marker was

successfully introduced into the rescued virus. The rescued virus and parental virus had similar growth curves with
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reaching the maximum titer at 72 h after infection. [ Conclusion] The reverse genetic platform of the JXA1 strain

has been successfully constructed, which will lay a foundation for further research on the pathogenesis, gene

function and vaccine development of PRRSV.

Key words: porcine reproductive and respiratory syndrome virus; JXA1; reverse genetics technique; infectious

clone; viral rescue
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Fig.1 The strategy for construction of the full-length cDNA clone of JXAT1 strain
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Fsel, UME 5 A0RF A DO . 51905 1 i b g
HEE A MBEARF R 2w S &G F.
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Table 1 Primer sequences used for construction of the full-length infectious clone of JXA1 strain

5| ¥4 R Primer name

5|15 %1 (5'—3")" Primer sequence

PP /bp Product length

CMV-F AGTCGCGGCCGCCGATGTACGGGCCAGATATAC

CMV-R ATAGAGCCAACACCTATACGTCA 7
Al-F TGACGTATAGGTGTTGGCTCTAT

Al-R TAGGGGTGAGTTGGCCGGCCCTGTA 2
A2-F ATCTACAGGGCCGGCCAACTCAC

A2-R CGGCGGTGTCTCGAGAATCATCT 215
A3-F CAAAGATGATTCTCGAGACACC

A3-R AAGGCATAGGTGCTTAAGT 30%
B-F CATCCGTTACAGGTGGTAATG

B-R AGCACAGCTGTCCATGAGTATTGC 2ol
C-F GAAGACAACCATCACAGACTCAC

C-R AAACCTCATGCTGGTGGCATT 27
DI1-F AGGACTGGGAGGATTACAATGAT

DI1-R GTGCCAAAGAATGCCAGCCCATCATG 334
BGH-F CATGATGGGCTGGCATTCTTTGGCAC

BGH-R GGGATCGAGGTACCCAGAAGC >

1) F %1 3 5 B b fi 5.

1) The underlined portion is the restricted enzyme digestion site
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4L P2 )5y 3 5 pJET1.2 #RZEERE . B 5 pl 1
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AT PCR %5E o % PCR %8 J FH 14 1 1 ViR
1% b SO TR AR )RR G BR A B AT I R BRI
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5. MESEHREHR X LI, H PBS G2l b A4 i
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W, BT 37 C.CO, AT HCN 5% HIB; 358 H B
F5. BT HERREE 12, 244 364 48, 60, 72. 84 196 h
Jo, MEHRZH M TR X 200 pl B35, AR5 I 8 & B
FH_LE T % #5 00 TCIDsg, 2219 5 AR Ko 2 .

2 ERESR

2.1 JXAl SHhEEFEES R R 1
DL XH-GD 4= K g G M 7 [ o Rz o A5 AR 47 14

bp MI 1 2 3

CMV JE 377411 BGH £ 1145 5 k741, PL IXAL
SR JE ) cDNA NIRRT 38 TAX1 1 A1, A2,
A3.B.C f1 D1 Bt. PCR F=4) 2 B g B 5t i HEL Uk
J&, AT WAHRL) H B 20, Kt CMV.BGH # Al
F BB B P KN4y il 292 7504 500 AT 500 bp,
SR ANERF (K 2A). A2 A3.B.C Fl DI A B
B9 38 =4 R /IN43 3 2924 2 2004 3 0004 3 000 2 700
A1 3300 bp, 5 THAK/MEAF (K 2B).

4 5 6 7 8 9 10 N

C

M1: DL2000 DNA marker; M2: DL5000 DNA marker; M3: DL10000 DNA marker; 1: CMV FB&; 2: BGH B 3: A1 B 4:B BG5S C B
6:A3 F B 7: A3 BB UIEA; 8: DI A BE; 9: D1 AT BGH Rl F B 10: A2 B 11~12: CMVL AL R A2 filvé B 13: pOK-CMV-A1-A2 [ HE§T] 77

W); 14~18: B PCR %5 ; N: [T IR

M1: DL2000 DNA marker; M2: DL5000 DNA marker; M3: DL10000 DNA marker; 1: CMV fragment; 2: BGH fragment; 3 A1 fragment; 4: B fragment;
5: C fragment; 6: A3 fragment; 7: Enzyme digestion of A3 fragment; 8: D1 fragment; 9: D1 and BGH fusion fragment; 10: A2 fragment; 11-12: CMV, Al and
A2 fusion fragment; 13: Enzyme digestion of pOK-CMV-A1-A2; 14—18: PCR identification of the bacterial liquid; N: Negative control

2 JXAL B EE R PCR i #5142

Fig.2 PCR amplification and construction of each gene fragment of JXA1 strain

FIF LA PCR HioRmh & AL FI A2 J B, # 2
FLRA AR B N 4K R Ge 1 v B B AL AR T Fsel Miff
PIAZ s, LU CMV BRI AL A2 @i A B
MG X CMV. Al A2 F Bk 47 /& PCR 4738
FH B, PCR P24 2 B i B8 Bt e FRLVK 5, 1T L 49
43800 bp ¥4 v B, 5 WK /MERF (K] 2C).
4 CMV. Al A2 KRG [P~ 25 42 2 pOKq =
WAk I AR AR pOK-CMV-A1-A2, FE¥ 31 1)
A3 Fr BOERE S| pOK-CMV-A1-A2 #i 4k F, IFik4T
B PCR %7€ (B 2C), M5 H pOK-A H [A] 3 1 ;
PLIRIYSC ) BGH A1 D1 BOMAEAR, X D1 A BGH F
Bt A7 RlG PCR ¥ 35 9 11 i, PCR F=#) 4 35 i b
W B UK . AT WLZ1°A 3 800 bp 3718 A B, 5 T
K/ANHFE (K 2B), 28 5% D C. B Jr BUR IR e B
F| pJET1.2 #4k
2.2 JXAl 521K cDNA WHESELEE

¥ pJET-D. pJET-C. pJET-B Hl pOK-A #%IE K 1

T 7S WO 46 V42 31 pOKq #14K, #IEE 4K cDNA
() = 415Uk pOK-TX A1, F 514 CMV-F. A1-R X} &
HJF kL pOK-TXA1 #47 PCR % 5E, PCR P24
JIE A F FELVK IS, TT ULZ00N 1300 bp 4386 2% 45,
SR /MERF (B 3), 4 5 PH 4 B 2 20 B £ A
M B AR ARG PR A J AT T 58 UE, DU
J TR ) H4H R 44 9 pOK-TXAL

bp M 1 2 3 4 5 6 7 8 N

4500
3000

250
M: 250 bp DNA ladder (Dye plus); 1~8: pOK-JXA1 ¥ PCR §" 14
s N: B0 B
M: 250 bp DNA ladder (Dye plus); 1-8: PCR amplification of pOK-
JXA1 bacterial liquid; N: Negative control

3 pOK-JXAl Hif PCR £
Fig. 3 PCR identification of pOK-JXA1 bacterial liquid



1

PSS, S o BUR VE R S0 5 IR R G DR Rk TXATL AL 1 6 1R 39

2.3 JXAL HRRF IR
W R pOK-JXA1 # 4« BHK-21 4iiffl 72 h J5,
CRARSCIOR 5, B0 L 5 R 2 Marc-145 41

i, BT 37 C.CO, A EN 5% KRG F=F P RS
FE 72 h, WA T AL SR AR R IXAL ZRULF) CPE
(E 4), BIERUR T w4 N tIXAL,

200 um

200 um

A: PRBOR T ITXAL 771 CPE; B: SEA 2 JXAL /L CPE; C: X fi 4
A: CPE produced in the rescued virus rJXA1; B: CPE produced in the parental virus JXA1; C: Control cell

B4 EKRESERNHERRFET
Fig.4 Cytopathic effect (CPE) produced in the rescued viruses

24 REHFEHNEE

BARFERIS N TXAL £E Marc-145 4 g & 42
A BUEE 3 AR 55 (rfJXA1-P3) HIBE % W 32
RNA 47 RT-PCR %52, PCR F=¥) 2 5 s Wl 5 i
FEL YK AT ARSI 2 5 BH P 2% s, KNS TUHAE R (] 5).
F A4k 1) PCR F= 4k U 7, I 45 3R 2 /s 4R RO
XAl SFRFANE 510 MZEERE A BTN

bp M 1 2 3 N

4500
3000
2250
1500
1000

750

500

250

M: 250 bp DNA ladder (Dye plus); 1~3: rIXA1-P3 ) 3 N EE I 1~
W; N: B IR
M: 250 bp DNA ladder (Dye plus); 1-3: Amplification products of three
replicates of rJXA1-P3; N: Negative control
5 EKHREFRIEEFFCSAIS RT-PCR £7E
Fig. 5 Identification of genetic marker of the rescued virus
by RT-PCR

200 um

G, XTI B EAE HH AGA A58 AGG, 'S I E LR
YIRKEATR, 724 1 BBV 67 5 Fsel(GGCCG
GCC), 5T 4 5 — £, & IR KUH 55 L brid
BERRIIEIN

F PRRSV N &5 [ 5 5 BT AR 55 A5 B BL L
PRBOWT 15 FEAT [ F2 0 6 %58, 25 RN M
S A7 75 AN PR RO FF 10 40 I 7E 5% 06 B ABE T mT W
SRR e 1 A S 5Ok, T B 0T R 48 i B
F=A4 (B 6), EBRIR B R RS o
2.5 ER¥HRESHNREM

B BOR 7 rTXA1 7E Marc-145 40 _E%E8:4%
Z 1248, H— R LA B CPE. 7 R
1.3, 6.9 Fl 12 AACH 20 B A8 15 o [RIB X 56 14 3,
6+ 9 F 12 ACHK #HE4T TCIDs BTN E, 45 KW, &
RUWFE ATTE Marc-145 4 F R e A AR, s
AT 10°°~10" TCID;sy/mL
2.6 EKHRBHEKENLZ

XFPRROR EE IXAL B 3 AR EE AR A 5
IXAL 5 3 B E AT A K Il e, 45 8%
B PRROW 5% tIX AL 58 3 AARISE A 5 TXAL 5
3 ARAAE K 2R AR, — 08 B A vy ¥ FE ) A T A
], #4472 h(E 8).

200 um

200 pum

A SEAREE; B: FRBUFE BE; C: 2 AR
A: Parental virus; B: Rescued virus; C:Blank control
6 EEYRBHERERRRALEE

Fig. 6 Identification of the rescued virus through indirect immunofluoresence assay
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#4135

200 pm

200 um

200 um

200 pm

A 1A B 34K C: 58 6 AR D: 58 9 ARG E: 38 12 AR F: x|
A: The first generation; B: The third generation; C: The sixth generation; D: The ninth generation; E: The 12th generation; F: Blank control
7 rJXA1 7£ Marc-145 4f e 5| AR
Fig. 7 Cytopathic effect (CPE) induced by rJXA1 in Marc-145 cells

[=)} [oe]
T 1

£
T

Virus titer

—4— JXA1-P3
- 1JXA1-P3

J7 B /1g(TCID,/mL)
[\

0 12 24 36 48 60 72 84 96
tgy/h
Infection time

8 ERFRBMFEARSNE KL

Fig.8 The growth curves of the rescued virus and
parental virus.

3 it

2006 = LAK, DU GLRE A 1 R0 265 B
T BN RRAE 1 w50 50 1R 48 B0 5 IR SR A AR AE 3R
ER AR, FREA BT . B2 BT, SRR TE
W Z AT, thBRE TR BRI G M,

PRRSV J& K 41 A AN 43 45 B 1 IR RNA,
2K 15 kb iAo B A TR e 1 o o B T
G 5 R RAR | e S IR DR LR B IS DL . A
TR X — ME A, A FUAE R 0 AR R A AR AR A
PrimeSTAR" Max 1 PR 3L 58 A g AT 2 (R ) 97 3
il PCR 3. thabh, T kK Bl 3 2 50m)
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