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Construction of an Infectious Full-length cDNA Clone of Foot-and-mouth
Disease Virus Asial/JS/China/2005 Strain
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Abstract; Three overlapping ¢cDNA fragments covering the approximate FMDV full genome
(7.5kb) of the 3" end viral genome were amplified using long RT-PCR and were cloned into
pBluescriptSK-+ vector with unique restriction sites, respectively. A fragment (about 0.7 kb )
including 15 C of the 5’ end viral genome was amplified by over-lap PCR and was cloned into
pGEM-T vector. All positive clones were assembled into a low copy number vector pCDNA3. 1/
Zeo(+) which was removed T7 promoter in the vector sequence and constructed FMDV Asial/
JS/China/2005 full-length ¢cDNA clone. RNA was synthesized in vitro using T7 polymerase, the
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infective virus was obtained by transfecting the RNA into BHK-21 cells. The rescued virus was

identified by the RT-PCR, indirect immunofluorescence, electron microscope and sulk mice path-

ogenicity, the results showed infectious FMDV was rescued successfully. The full-length infec-

tious cDNA clone will lays the basis for elucidating the mechanism of pathogenesis of FMDV and

developing novel vaccines against FMD.
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Table 1 Sequence of the primers used for construction of a full-length ¢cDNA clone of FMDV Asial/JS/China/2005
ElL7) FE 41 (5'—>3") {7 /nt
Name Nucleotide sequence(5'—>3") Nucleotide position
El TT GGATCCTAATACGACTCACTATAGGGTTGAAAAGGGGCGCTAGG 1—21
El’ TAAAACTTAGGGGGGGGGGGGGGGGGGGGTGAAAG 361—390
E2 TTTCACCCCCCCCCCCCCCCCCCCCTAAGTTTTAC 362—391
E2' CC TCTAGA CCTGGAAAGACCAGGC 677—700
E3 AGG TCTAGAGGGGTGACATTTTGT 690—713
E3’ GT CTGCAGCAGAAAGGTAAGGGAT 3078—3 101
E4 CTG CTGCAGACTATGCTTACACTG 3090—3 113
E4' AAA GAATTC AATTGCTGCCTCATG 5414—5 437
ES5 AATT GAATTCTTTGAGGGAATGGTGCAC 5 425—5 452
E5' TT GCGGCCGCTTT(38) 3"end
P1 TGGTCTTTCCAGG TCTAGAGGGGT 680—703
P1’ TGTGAAGTGTGA GCTCCATC 1177—1 196
P2 GATGGA @TCACA_CTTCACA 1177—1 196
p2’ AAC C/\T/\TG_TT/\CGCC/\/\C/\CTCG 2 034—2 057

514 17 30 o R P P U0 AU 57 s R T7 R 35 7 50 AR S 2t 5 A R HOOUT Rl e

The restriction sites and T7 promoter sequences were highlighted by underline. The mutated nucleotides were shown in double

line
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4._L'_{ L | VPO |VP3|VP1||2B| 2C |3A||3C| 3D h—
T T
BamHI Xbal Ecord Pstl EcoRI Notl
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& 1 Asial/JS/China/2005 # £ ¢cDNA BSEMNHETRE

Fig. 1

rNTP 4 pl, 5XZ i 5 L, 0.75 mol « L™' DTT
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800 i, Hl OPTI-MEMI k5% JL 35 Ve 4t it . [7] B 4
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KM 37 CEE 5 hy, FASAH 10% M4 M

Schematic diagram of the full-length ¢cDNA clone of Asial/JS/China/2005 strain, pFMDV-A

DMEM i i i Y 1% 55 JE 4k 25 15 5% L W08 40 I s 2% 1)
BB, £ 80 Y6 25 A7 40 g H B A8 Bk iC 4K 6 7
SRR 3 G T —20 CIRAF& .
1.6 EHMFESHIGEREF

W RO SEPR B 55 1 A8 5 35 e AL AR B b
o 1 mL o« 10 mL " A4 A ORI S B
SR 20 5 A8 CCPE) (4 i [ o 0 3% 99 728 10 240 Jf 1
TR S VR 3 U — 70 “CURFERE T o [] B A6 0 65
3R 14 ARIR KOS 5 1 4 ThR %5
1.7 BRHESHEE
1.7.1 RT-PCR K l4r FAr%  MEEYMH 148
BHK 4l /] 3% #2808 RNA, L PL A P2 /519
PG 9 7 2 R B0 40 R B B 7 W m R ) L 4y
Mr b,



5 2P A5 O BERERT B Asial /JS/China/2005 i P 41 4 1< J e M o e i1 4 709

1L.7.2 [AHEREVOCIRE KA Qe kA RNA 8
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pFMDV-A Jill J¢ 45 e Wi /e 5" 3% LUEHi A T7 )i o)
T T RN S 5 AR GRS X A 15 A i e g
BRHE 3 KA 1 AKY 42 S ZRFITFRRE A
A — BRI PE N VTG Noe T U3 &, 1 B 7E 2 K A
AR 1T 5l AR5 F A2 oh s TTH B AR 5742
2.3 HFMNERER

F* il RiboMAX™ Large Scale RNA Produc-
tion Systems-T7 R G #F 171K SP 5 5k, e s 7 Wy 4l
S5+ FH S A R (% 28 M B R W 58 I 464 T L Dk 43 AT
S5 W2y 8. 2 kb By 25t . HOAH XS 43 BT & 5 i
K/h—3, R RNA 25881 (8 4)

bp

2000
1000
75
500
250
100

1. E1 #1 E2 PCR Fi 4 K Bt ;2. DL2000 DNA #H %} 43
F i E AR 3. E2 PCR A Bf:4. E1 PCR A Bt

1. E1 and E2 over-lap PCR fragment; 2. DIL2000
DNA marker; 3. E2 PCR fragment; 4. E1 PCR

fragment
2 FMDV Asial/JS/China/2005 # 5 H£ H A
PCR =4

Fig. 2 PCR products of the 5’ end genome of FMDV
Asial/JS/China/2005 strain

1. E5 B 2. DNA FH XS 43 F B2 it b (2000 +
15000); 3. E3 Fr 4. E4 F &

1. E5 PCR fragment; 2. Wide range DNA marker
(2000+15000); 3. E3 PCR fragment; 4. E4 PCR

fragment
3 FMDV Asial/JS/China/2005 #k 3' & E 4
PCR =4

Fig. 3 PCR products of the 3'end genome of FMDV
Asial/JS/China/2005 strain
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FIRSMNEG sy RNA Bt BHK 46/ 12 h )5 40
N BT ) CPE. 40 28 [ . B 4 &5 0K 2 A
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L. RSP 5 RNA; 2. RNA AHXS 43 F BT bR
1. in vitro transcripts RNA; 2. RNA marker
& 4 FMDV Asial/JS/China/2005 # £ 4 ¢cDNA Hj
i 5h 5 R RNA
Fig. 4 in vitro transcripts RNA of FMDV Asial/JS/
China/2005 strain full-length cDNA
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A. BHK cells transfected with transcripts RNA;B. Normal BHK cells

Bs5 EE/BMHEEREEN 200X

Fig. 5 Detection the rescued FMDV on BHK with indirect Immunofluorescence 200X
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e B 2L I 1 poly (O S5 441 L 1% 45 ¥ 5 5 B 1Y Jak
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K TR AR A A5 .
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h J5 OLEE S B 5% IR0 R S I S04 A AR K
I (CPE) . KU 3k ) 2 Y 40 B 3% 22 4% AR AT ml WL 5%
F 8] B 1Y CPE, i H 4 8 CPE () i 7] f ok bl . %o
WA % 7 43 A RT-PCR. i) 45 5 58 6 Ll F
Tl WA 2 AN FL BRSP4 BT 45 SRAIE A g i FM-
DV 4K cDNA sl A Y. iz m sl R
e R NSy T LE W) KO B R A ST 11 B 8
TR AL AL R 2549 15 T B L 1 8 0 1 0 B0 PIL T K
WF T 0 R 7 A B T AR
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