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Rescue of bovine Asia 1 serotype foot-and-mouth disease virus
from a full-length ¢cDNA clone

Shuang Li', Runxiang Zhang', Ge Song', Mingchun Gao', Xiangtao Liu®, and Junwei Wang'

1 College of Veterinary Medicine, Northeast Agriculture University, Harbin 150030, China
2 Lanzhou Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Lanzhou 730046, China

Abstract: After sequencing the Asia 1 foot-and-mouth disease virus (FMDV) (AsOl strain), we amplified the two fragments
covering the whole genome by overlapping PCR and long PCR. The 5’ fragment was 1.8 kb in length including 15Cs, and the 3’
fragment was 6.7 kb in length. The two fragments were cloned into the pBluescript SK vector to construct recombinant plasmid
pBSAs carrying the full-length cDNA of FMDV As01 strain. The RNA transcript was synthesized in vitro using T7 polymerase and
transfected into BHK-21 cells. We observed the typical CPE caused by rescued FMDV. The harvested virus was confirmed to be
Asia 1 FMDV by RT-PCR, indirect immunofluorescence assay (IFA) and electron microscope observation. The rescued virus
showed a similar pathogenicity in suckling mouse (LDsy) compared to its wild-type virus. The infectious cDNA clone of the FMDV
As01 strain laid a new ground for further investigation of FMDYV virulence determinants and development of novel vaccines against
FMD.
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EEErE
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PrimeSTAR™ HS DNA
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£ 1 #HE FMDV As01 #k£ 1< cDNA FRrFH5149

Table 1 Primers used for construction of a full-length cDNA
clone of FMDV As01 strain

Primers Primer sequences (5'-3")
. Asial FMDV Al(Sense) TTGGATATCTAATACGACTCACTATA
GGGTTGAAAAGGGGCGCTAGGGTCTC
(GenBank Accession A2(Antisense)  GGGGGGGGGGGGGGGTGAAAGGE
o/. GGGCGCTTGGTGAC
98.3%;
Bl(Sense) CCCCCCCCCCCCCCCTAAGTTTTA
CCGTCACTCCC
B2(Antisense) GTTGGAGCCTCCGCTGATAG
C1(Sense) GTGTTTGCCTGTGTCACCTCC
. C2(Antisense ATTAGCGGCCGCGATATCT
RiboMAX™ Large ( )
ATTAGCGGCCGCGATATC
CR(Reverse)

ITTTTTTTTTTTTTTTT
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SUTR. ¢ ORT 3 UIR 2 h, 4°C , 8000 r/min 30 min,
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’_rl o c ‘ 1.7 RT-PCR ¥ EHHMHE
A ) } RNA, DNA
Sal I-EcoR V-T7-GGG Clal A, EcoR V-Not | PCI5 PG, 770bp 302 bp PCI5
El1 FMDV As01 #kEFH 2K cDNA HEREE 15 C » PG
Fig. 1 Schematic diagram of the full length cDNA clone of G ( A),
FMDV As01 strain. PCR
14 {(ROMERAEL PCIS PG
RiboMAX™ Large Scale RNA Production 1.8 EHFESZAEKEEK
Systems-T7 , . Sxbuffer 10°TCIDs
4 uL, 'INTPs( 25 mmol/L)6 uL, T7 RNA BHK-21 -, lh  PBS ;
2 uL, EcoR V pBSAs » Reed-Muench
(8200 bp)8 pL, 20 uL, TCIDs, ;
, 37°C 3h  1pg DNA
RNA DNA RQI 1 uL, 37°C L9 FARBBENRE
15 min, DNA 4 PBS
’ 204l RNA 10 , 10°  10*
BHK-21 80% ., PBS 2 3 , 4
’ 12(uginl) RNA 02 mL/ |, 7 d,
DMRIE-C(6 pL) PBS ;
’ 37°C 5% CO, 4 h, Reed-Muench LDsq
e PN 2 BRERK
, 42 h , 3
BHK-21 , CPE 2.1 21K cDNA ZfERIEE
1.5 EEREREIANIRRFS PCR RT-PCR
96 AB (1800bp) C (6670bp) DNA
BHK-21 , 8h 4% ; FMDV' As01
15 min, PBS 3 ; 50 pL/ cDNA pBSAs ,
Asia 1  FMDV 3E11(1:2000 11 207 bp, 8207 bp
), 37°C 1h,PBS 3 ; 50 puL/ 3000 bp (2,
FITC 1gG(1:200), 37°C 1h ; 8207 (
, 15 C poly(C) ), T7
1.6 EBEWERRFHF ¢cDNA 5", ¥ 32 poly(A) 2
BHK-21 , (EcoRV  Notl) pBSAs
6000 r/min  4°C 30 min, , 25% A5886G
NTE 1.2x10°xg, 3 h, 2.2 fREHERE
PBS , 1% FMDV 3E11 , 37°C RNA BHK-21 42 h,
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1000

250

El 2 pBSAs FRAIRIEBIIEEL R

Fig. 2 Identification of recombinant plasmid pBSAs with
restriction enzyme digestion. 1: DNA marker; 2: pBSAs plasmid
digested with BamH I; 3: pPBSAs plasmid digested with EcoR V.

(CPE),

, CPE ,

11 h 80%

Bl 3 #HmE S BHK-21 1M/ 51#2 4 CPE

Fig. 3 CPE occurred on BHK-21 cells infected with rescued
FMDV. (A) BHK-21 cells infected with rescued FMDV
(bar=100 pm). (B) Normal BHK-21 cells.
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23 BEFENAERERARRLE R
BHK-21
Asial FMDV 3E11(
) :
( 4A B), BHK-21
( 40 ) Asia 1
FMDV

50 um

B4 FRHFFHEERER LGN
Fig. 4 Detection the rescued FMDV on BHK-21cells with
indirect immunofluorescence. (A) BHK-21 cells infected with
rescued virus (bar=50 um). (B) BHK-21 cells infected with
parental virus. (C) Normal BHK-21 cells.

24 FREBNTFES

FMDV

25nm( 5)

BS5 BREFSHREHEENE
Fig. 5 Rescued FMDYV under electron microscope(bar=100 nm).
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2000 2.7 FLRBURHIRE
32 h,
1000
750
500 42 h ,
250 s
100 LD50 10-6444 10-6477’
, (P<0.05)
6 IRHHFHH RT-PCR £ E 3 ﬂ' ’ﬁ
Fig. 6 Identification of rescued virus by RT-PCR. 1: DNA W
marker; 2: PC15 of rescued virus; 3: PG of rescued virus; 4: PG
of parental virus. RNA
TCACCCCCCCCCCCCCCCTAA||TGALAGGTGAG TG ALAGTGAG
A i ! i
e /ﬂ ﬂ| \ f i i AR
il h IV | d | [
Il A {
| ;! lﬁy k\ 4U~ I -"-',A.--' . L "‘i l!“ Il | h % C
7 SFHRIEFT
Fig. 7 Sequence of genetic tags. (A) PC15 of rescued virus. (B) PG of rescued virus. (C) PG of parental virus.
8 O A FMDV to-,
7T Asial  FMD  (
g 6 |
8 ), Asia 1
5 F
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O 4 F —&— Parental virus
=
éﬁ 3 r —&— Rescued virus
5,
0 | | 1 | | | | DNA
2 4 6 8 10 12 14 , PCR )
Time post-infection (h) PCR
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Fig. 8 Growth curves of rescued virus and paternal virus.
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, 5'UTR 100~420 poly(C)
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