2012,43(1):90-97

Acta Veterinaria et Zootechnica Sinica

oT

, , * , *
(
s 730046)
GenBank (FMDV) s s
RT-PCR OT \ poly(C) oT
8 142 nt. (ORF) 6 969 nt, 2322 aa,5'UTR 1004 nt.3'UTR 93 nt.3'UTR 23
nt  poly(A) . oT FMDV s
,OT (Pseudoknots) 415—499 85 nt, 3A
. VP1 0O/ Akesu58 ,OMIIl . OT 0O/ Akesu58, OMIIT
: 5852, 659. 6 A : 0366-6964(2012)01-0090-08

Comparison and Analysis of the Complete Nucleotide Sequence of
Foot-and-Mouth Disease Viruses OT Strain

LV Zhan-lu, WANG Guang-xiang, SHANG Youjun™ , LIU Xiang-tao*

(National Foot-and -Mouth Disease Reference Laboratory , State Key Laboratory of Veterinary
Etiological Biology, Key Laboratory of Animal Virology of the Ministry of Agriculture ,
Lanzhou Veterinary Research Institute , Chinese Academy of Agricultural Sciences ,
Lanzhou 730046, China)

Abstract: Several pairs of primers were designed to amplify the complete genome of foot-and-
mouth disease virus (FMDV) OT strain by RT-PCR and the complete genome was sequenced.
Then all regions of OT strain genome were compared with those of the reference strains which se-
quences were obtained from GenBank, and their genetic characteristic were analyzed by molecular
biological software. As a result, the genome of FMDV OT strain was 8 142 nt without poly(C)
and, and was composed of 5" untranslated region (UTR), open-reading frame (ORF) and 3’
UTR, their nucleotide is 1 004 nt, 6 969 nt and 93 nt respectively. The pseudoknots area of OT
strains loss 85 nt at 415-499 region, but its 3A gene were not loss. And the OT strain shared clo-
sest homology with O/Akesu58 and OMI[[ ., but OT strain derived earlier than O/Akesu58 and
OMI[ strains for many years. The origin and genetic derivation relationship of OT strain still
need further attention.
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Table 1 OT and the other FMDYV reference strains
GenBank
Isolate name Serotype Country of isolation Passage history GenBank Accession No.
0/ Akesu/ 58 O China Bovine AF511039
O/Tibet/ 99 O China Bovine AJ539138
O/HKN/ 2002 O China Swine, BHK221 cell AY317098
O/TW/ 97 O China Swine epithelium AY593835
OMII O China Bovine AY359854
0/SKR/2002 0 Korea Swin AY312589
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1.4 o RNA ,oli-
O FMDV ) go(dT) ., AMV Plati-
7 «C 2. num Taq DNA Polymerase High Fidelity
Poly (C) ( RT-PCR . PCR 94 °C 5
80 bp) (1), ( min; 94 C 1 min , 56 C 1 min , 72 °C 1 min ,35
) o ;72 ‘C10 min, PCR
FMDYV genome 1.5 % °
e AAA 1.6 ¢DNA .
Overlapping RT-PCR strategy:
—>—> +—> +—> CDNA ’
—> +—> —>
= ~ it pMD 18-T Easy , IM109
Primer sets for P1 and 5’ UTR  Primer sets for NSP genes LB
1 O FMDV PCR . PCR
Fig. 1 PCR strategy used to amplify the full genome of ( )
serotype O FMDV ’
. DNAStar, DNASIS
1.5 RNA RT-PCR s DNA ORF
RNaeasy Mini kit RNA, o
2 0T
Table 2 Primers used in cloning the full-length OT genome
/ / /bp
Primers (5 — 3 ) Sequence
Location Length
S1 TTG AAA GGG GGC GYT AGG GTY TCA 1-24
372
St GGG TGA AAG GYR GGC TTY G 354-372
P1 CCC AAG TTT TTA CCG YCT KTC CCG 377-402
1592
P1’ CGG TTT TCT TGT CGG CGA G 1953-1971
P2 CAG AAC CAR TCA GGC AAC ACT G 1737-1758
1 394
P2’ GTC AGA CGC GGT GTA CGC 3114-3131
P3 CAC ACA GTA CAG CGG CAC C 2906-2924
1206
P3’ TGA TAG CCT TCA CTC CAG TGG C 4091-4112
N1F GAG ACG TYG AGT CCA ACC C 3939-3958
1530
NIR ACC ATC CCC TCR AAG AAY TC 5449-5469
N2F CGR AGG TTY CAC TTT GAC 5098-5116
1251
N2R GGG GGT KCC YTT CTT CAT 6377-6395
N3F GGA CAG GAC ATG CTC TCA G 6283-6302
1942
N3R CAG GAA ACA GCT ATG ACT TTT TTT TTT TTT TTT TTT TTA 8186-8225
372.1 592,1 394,1 206,1 530,
1251.1 942 bp, 2, 7
2.1 OT PCR ’

7 ,
S1.P1.,P2,P3.N1,N2,N3 7 ,
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" 2.3 OT
2.3.1 5'UTR oT 5'
2000 ( Poly(C) ) 1 004 nt,
1000 S (Pseudo knots, PKs) .
;22 (The cis-acting replication element, cre)
(Internal ribosome entry
site, IRES), S 371 nt,
- ; GC, 60%4
1.SI 2Pl 33.P2  4.P3  ;5.N1 ; 36—76 . 125138 |
6.N2  :7.N3  ; M.DNA 300317
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Fig.2 2 rl\l/’ICDI\(/ :):Iducts of each genonllf ﬁ'agments of FMDV (© PKs, oT
OT strain 415—499 85 nt,
O/Akesu/58 OM I
2.2 cDNA ; O/ Akesu58 432—A473 42
: DNAstar nt.Cathay O/HKN2002  O/TW97
’ 435—461 27 nt,  467—482 16 nt
OoT C 3, » . Cre 54 nt 1
8 142 nt, 5'UTR 1 004 - , AAACA ,
nt( Poly (C) ) (L) ACTTGTACAAA-
603 nt,3’ Poly (A) 93 nt CACG( 623637 ) . RNA
3'UTR, [o]
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Table 3 The constitutions of the OT strain genome
Genome P1 P2 P3
5'UTR L 3'UTR Poly (A)
Segments VP4 VP2 VP3 VPl 2A 2B 2C 3A 3B 3C 3D
Nucleotide 1 004 603 255 654 660 639 48 462 954 459 213 639 1413 93 23
Amino acid 201 85 218 220 213 16 154 318 153 71 213 471
oT IRES 453 nt, S , o
2 (Poly- 2.3.2 (L oT
pyrimidine Tract-Binding Protein, PTB) (L) 603 nt, 201 aa,
CUUUCC ; 3 . 4 , 1 . 29
GNRA(N »R )1 126 132, 1 Lab
CRAAAA , , 2 Lb ,
TCGTAGCCAGCA ( 790—802 81 nt, Lab Lb
) 4 , 2 GAU- [10] ,OT
CUGAG( 1006—1013 > UUAAAAG( OMII ,
1032—1038 > 2 99.7% 100%, O/HNK/
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2002 , Cys.His Asp, 3 L
82.8% 89.6%( 4), ; L/ P1
,OT L 51,148 164 e
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Table 4 The comparison of nucleotide and amino acid sequences between OT and other FMDYV type O strains %
Segment 0O/ Akeus/58 OMIII O/ Tibet/99 O/SKR/2002 O/TW/97  O/HKN/2002
5'UTR 83.2 96. 6 81.8 81.2 82.6 83.0
L 84.4/91.5 99.7/100 87.9/93.5 87.7/93.0 83.9/89.6 82.8/89.6
VP4 90.0/100 99.2/100 94.1/100 94.5/100 83.5/95.3 82.7/95.3
VP2 89.1/92.8 88.7/96.8 88.8/97.2 89.0/97.7 86.2/97.2 85.9/95.0
VP3 88.9/95.5 89.2/96.4 90.2/98.2 89.5/98.2 85.3/95.5 85.2/94.5
VP1 95.8/95.8 93.3/96.2 88.9/97.7 88.6/98.1 80.0/88.3 79.3/87.8
2A 83.3/100 83.3/100 91.7/100 91.7/100 93.8/100 91.7/100
2B 91.1/98.1 90.9/98. 1 94.2/100 93.7/98.7 89.2/95.5 88.5/95.5
2C 90.6/96. 2 90.4/96.5 93.7/96.9 92.7/96.5 86.5/95.6 88.6/96.5
3A 90.8/95.4 89.9/94. 2 93.5/97. 4 92.2/95.4 74.8/76.9 75.8/76.9
3B 94.8/98.6 94.8/98.6 93.0/95.8 92.5/95.8 90.6/95.8 91.1/97.2
3C 90.6/99.1 90.1/98.1 91.9/99.1 91.2/98.6 89.1/97.2 87.6/96.7
3D 90.6/96. 2 90.7/96.8 91.7/97.0 91.2/96.6 88.3/97.4 88.2/97.0
3'UTR 90.5 92.5 95.7 94. 6 81.2 80. 2
2.3.3 Pl oT P1 o 1 VP13G-H
FMDV s s 133—157 VP1 C
2 208 nt, 736 aa, 4 200—213 s
(VP4 ,VP2,VP3 VPD) , o O/HNK/2002,0/TW/97
85.218,220,213 aa, Cathay
Ala/Asp(VP4/VP2),Glu/ SSKYGDTSTN, O/SKR/2000 PanAsia
Gly(VP2/VP3),Gln/Thr(VP3/VP1) Ryan NCKYGESPVT, OT
(2l - P4 R 0O/Akesu/58 s NCK-
PanAsia O/ Tibet/99 YGVGPVT,
, 90 % 100% . O/TW/97 Ca-
Cathay O/HKN/2002 O/TW/97 thay 3 VPIgB-C (
4 , 8 (A/D).60 (T/N).73 43—45 ) .
(S/N) 74 (S/D). . VP3 144 (V) [ 148(1) . 154 (KD,
VP2 , 208,43(T)  44(P) 149(Q* ", O/TW/97
s O/HNK/2002 3 43
85.2%~90.2%  92.8%~98.2%., (T/K).
FMDV VP1 s 0 C 3, 145—148
oT O FMDV 5 RGDL ,RGD
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Table S Comparison of amino acid sequences at neutralising antigenic sites between OT and other FMDYV type O strains

FHRFH) X Amino acid sequence alignment

SH W
Strains 42-60 3 2 FE TR 135-158 {3 24 FL iR 200-210 43} 2 TR
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. 2A.2B  2C . L 0T 3
16,154,318 aa, OT VPg 3 (Y). VPgl
P2 16 (R), O/HKN/2002 0/
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. 2A , FMDV  3Cpro )
100%.  RNA L, 0T 3C
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, . 2C 109120 . 3D RNA
RGKSGQGKSFLA, , , OT 3D
(NTP) 336—339 RNA YGDD
, NTP AR . 2
2.3.5 P3 OT P3 .
2 724 nt, 908 aa, 3A, 2.3.6 3'UTR oT 3’
3B.3C 3D . 3A 459 UTR 80. 2% ~95. 7%,
nt, 153 aa;3  3B(VPg) 69.72 72 . :
nt, 23,24 24 aa;3C 639 nt, 213 16—31  63—75 . 1—15 7788
aa;3D 1413 nt.471 aa, 3D s TCCCTCA-
ORF TAA, GATGTCAC TTTTCCCGCTTCCT, OT
oT O/SKR/2000, 0/ Ake- ( O/HNK/2002  O/TW/
su/58 . 3A . 97), 31 1 C . 89

Cathay O/HNK/2002, O/ 1 7T
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