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Abstract: To distinguish Goatpox virus ( GTPV) attenuated vaccine AV41 from wild — type Lumpy skin disease
virus (WT —LSDV) in China, genomic molecular markers of AV41 were primitively analyzed using bioinformatics

method from complete genomic comparative analysis of LSDV GTPV and Sheeppox virus(SPPV) strains published
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in GenBank. Thereafter, sequences with relevant molecular markers were verified by sequencing AV41 from

different manufacturers and comparing with corresponding positions of WT — LSDV genome. Nineteen molecular

markers were successfully screened from genome of AV41. Seven of these markers were specific to AV41 after being
further confirmed, including DNA ligase gene 2433A2434 Kelch - like protein gene 1831A1832 GTPV_gp020 gene
G203A . GTPV _gp021 gene C681T,DNA - binding viron core protein gene C47T,RNA polymerase subunit gene

T64C and Myristylated protein gene C746A, which were not observed in WT — LSDV. Systematically, this study

implied the distribution of AV41 specific genomic molecular markers, which can be utilized for distinguishing AV41

from WT - LSDV during the epidemic prevention and monitor of Lumpy skin disease in China.

Key words: goatpox virus attenuated vaccine; Lumpy skin disease; molecular markers
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F2 AV4l SFHRCIFLIEA PCR 5|4

Tab 2 PCR primers for molecular marker sequencing verification of AV41
FEH AT LS (5 5" -3") LI (J5 5 -3") S BRIV bp
GTPV_gp001 CACTAAATTTTACAGCTGAGCA TCATACGTTGAGAGTGTAAGTTTTA 200
IL-1R ATAAATACCACTATCATCATGTGTT AACAGTACATTGTATGGATATTGAC 163
EEV maturation protein GGAGTATCTGGAATAAATAATTCAG TACAGTTATAGGATTGTATTTGGTT 155
GTPV_gp058 CAACTTGTCGGTGCATATT TTGAAAAGTTGGTAGTGACG 193
GTPV_gp066 AACCATATTGGATGTATGATAGG TCATGCAAACGATCAGATG 230
Virion core protein CGCGCTACCACTAACTATCATA TAGAATCGACATTTGATGTGCC 227
DNA ligase CTACAGTAATGACAACACCGTTAT CGGATCTGTTGAGACATTAACAG 216
GTPV_gp021 CTACTATTGCTGTTGTATGGCT ATTCATCAACGATGTTCATTGG 283
GTPV_gp020 GTAGTGCAAACTACTTATGTGC ACCTACATAACGATTATCCAATGG 116
DNA - binding viron core protein CTATTCTTTTAGCGAGTGGCTT CTTAAATGGCGGATAATGACGAT 162
EEV maturation protein GCCACTCATAATAAAATCTCCTTC GTATTTGGTTAAATTAAAACACGAAAATG 176
RNA polymerase subunit TAGTTTGTTCAACATGCGGT CTGTGTTGATAACTTTAGTCTGC 137
Myristylated protein GAGAGTGTTGGGACCCAAATT GCAAGACATACGTACACTAGATCC 158
TK ACTCATCGGGGGTAAGGA CTATCACCTTTAAGAAGTTCAACATTC 223
RING finger host range protein GTGGTATAAATTCGTCATGGATACC TTCACTGTTTCCTCTCCATCTA 353
Kelch - like protein ACGTTGTGTGAATATGTGAGC GGTTCATCATTAAACGATACACCATA 211
Ankyrin - like protein GAATCGTGTTACATTTCTATTTCATGAG AACTTATCATTGCCCAAAAAACTTC 293
bel 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 [bp]
2500 20 R R N N ——————— =000 5509
2000 = w— 2000
1500 — 1500
1000 1200 — 1200 1000
= Ty
400 = — 400
300 _— w— 300
200) — s e - T - T = -
100 1 100
15 o com—m TS e— s e— — —— —— ——— R — T e S w | 5

1:15 —3000bp Marker;2:GTPV_gp001 gene;3:IL - 1R gene;4 : EEV maturation protein gene ( G2261T) ;5:GTPV_gp058 gene;

6:GTPV_gp066gene ;7 ; Virion core protein gene;8:DNA ligase gene;9:GTPV_gp021 gene;10:GTPV_gp020 gene;

11:DNA - binding viron core protein gene;12:EEV maturation protein gene (2285C2286 + AC2293 ~2294) ;13 :RNA polymerase subunit gene;

14 ; Myristylated protein gene;15:TK gene;16 : RING finger host range protein gene;17;Kelch — like protein gene;18 ; Ankyrin — like

1 AV4l 53 FHric R EEE PCR B4R
Fig1 PCR amplification of marker genes of AV41
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A DNA ligase gene 2433A2434

B Kelch-like protein gene 1831A1832

Majority TGCAAAAAATAACAAGT  Maorty AAAAAAACATATTCGTA
2430 2440 1830 1840
1 L . .
NCBIAVAI TGCAAAAAATAACAAGT NCBIAVAL AAAAAAACATATTCGTA
A-AV4 TGCAAAAAATAACAAGT  AAVA AAAAAAACATATTCGTA
B-AV41 TGCAAAAAATAACAAGT  B-AV4 AAAAAAACATATTCGTA
C-AV41 TGCAAAAAATAACAAGT  CAV4l AAAAAAACATATTCGTA

NCBI27LSDVs TGCAAAAA AACAAGT NCBI27LSDVs AAAAAA ATATTCGTA
WT-LSDV TGCAAAAA AACAAGT WT-LSDV AAAAAA ATATTCGTA
NCBIIIGTPVs TGCAAAAA AACAAGT NCBI11GTPVs AAAAAA ATATTCGTA
NCBII2SPPVs TGCAAAAA AACAAGT NCBII2SPPV: AAAAAA ATATTCGTA

C GTPV_gp020 gene G203A D GTPV_gp021 gene C681T

Majority ATAAAACAAAGTATTTGT Majority ATGTTTTATTTTTAATGA
200 210 680 690
NCBI AV41 ATAAAACAAAGTATTTGT NCBIAV4L ATGTTTTATTTTTAATGA
A-AV41 ATAAAACAAAGTATTTGT A-AV4l ATGTTTTATTTTTAATGA
B-AV4l ATAAAACAAAGTATTTGT B-AV4l ATGTTTTATTTTTAATGA
C-AV41 ATAAAACAAAGTATTTGT C-Av4l ATGTTTTATTTTTAATGA
NCBI27LSDVs ATAAAAC[GJAAGTATTTGT NCBI2ILSDVs ATGTTTCATTTTTAATGA
WT-LSDV ATAAAACGMAAGTATTTGT WT-LSDV ATGTTTCATTTTTAATGA

NCBI11GTPVs ATAAAACGAAGTATTTGT NCBIIIGTPVs ATGTTTCATTTTTAATGA
NCBI12SPPVs ATAAAACGAAGTATTTGT NCBI12SPPVs ATGTTTCATTTTTAATGA

E DNA-binding viron core protein gene C47T F RNA-polymerase subunit gene T64C

Majority TCTTCAACGCTTTAGCA  Maority ATGCGTTACTAATAAAA
40 50 60 70

NCBIAVAI TCTTCAACGCTTTAGCA NCBIAVAlL AT GCGTTACTAATAAAA

A-AVAL TCTTCAACGCTTTAGCA A-AV4 ATGCGTTACTAATAAAA

B-AV41 TCTTCAACGCTTTAGCA  B-AV4l ATGCGTTACTAATAAAA

C-AV4l TCTTCAACGCTTTAGCA  CAV4l ATGCGTTACTAATAAAA

NCBI27LSDVs TCTTCAACGCT AGCA NCBI2/LSDVs ATGCGTTA AATAAAA
WT-LSDV TCTTCAACGCT AGCA  WILsDV ATGCGTTA AATAAAA
NCBI1IGTPVs TCTTCAACGCT AGCA NCBI11GTPVs ATGCGTTA AATAAAA
NCBI12SPPVs TCTTCAACGCT AGCA NCBII2SPPVs ATGCGTTA AATAAAA

G Myristylated protein gene C746A

Majority TGTTCAGAATATAATTT

740 750
NCBI'-W“ TGTTCAGAATATAATTT
A-AV4l TGTTCAGAATATAATTT
B-AV41 TGTTCAGAATATAATTT
C-AV4l TGTTCAGAATATAATTT
NCBI27LSDVs TGTTCAGAATE|TAATTT
WT-LSDV TGTTCAGAATC[TAATTT

NCBI11GIPVs TGTTCAGAAT AATTT
NCBI12SPPVs TGTTCAGAAT AATTT

NCBI AV41 NCBI 27 LSDVs NCBI 11 GTPVs NCBI 12 SPPVs:NCBI 5487 P (1) 1 Bk AV41 27 kR LSDV [ AV41 4hK
11 £ GTPV .12 £k SPPV J¥%1;A — AV41 B — AV41 (C — AVAL . R[] FK AP AVAL; WT - LSDV . /R [H LSDV B3 #k
T HERT 7R B8 N 22 5 5 — 7 ORISR R R
NCBI AV41, NCBI 27 LSDVs, NCBI 11 GTPVs, NCBI 12 SPPVs:1 strain of AV41, 27 strains of LSDV, 11 strains of GTPV except for
AV41 and 12 strains of SPPV in NCBI database; A — AV41, B - AV41 and C — AV41:AV41 strains produced by different
manufacturers ; WT — LSDV ; wild - type LSDV in China. The bases shown in the box are different bases;" —" :base deletion
B2 AVAl 7T NS FiricTEEEFFIXTLE

Fig 2 Sequence comparison of seven specific molecular markers for AV41

$5 DNA ligase %:[H 2433A2434 Kelch - like protein FL A C47T, RNA polymerase subunit 3% [K T64C .
JFEPH 1831A1832 .GTPV_gp020 FE[H G203A ,GTPV_ Myristylated protein :[K C746A, FRZER BN, BT
ep021 FEPH C681T . DNA - binding viron core protein PeArFhricn] FH T30 E L5 555 AV4AL BRI LSDV
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