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Abstract ; In order to study and analyze the L2 gene of Bovine papillamavirus 2 in Guizhou province, the L2 gene
of BPV2 - GZ01 strain was amplified, cloned and sequenced using bioinformatic softwares and methods, the
secondary structure, tertiary structure, B—cell preponderant epitope, conserved domains analysis, transmembrane
domain and signal peptide of 1.2 gene were predicted. The results indicated the length of 1.2 gene was 1404 bp,
encoding 467 amino acids. The L2 gene of BPV2-GZ01 strain shared a nucleotide identities of 99.0% ,99.7%
99.3% .83.9% and 75.1% , and an amino acid identities of 98.9% .99.6% .99.4% .89.5% and 82.7% with those
of strains BPV2, BPV2-SWO01, BPV2-AKSO1, BPV13 and BPV1, respectively. The results of phylogenetic tree
analysis indicated that there was a close relationship between BPV2-GZ01 strain and BPV2-SWO01. Prediction of
the secondary structure of L2 indicated that the random coil, extended strand and alphahelix took a higher
percentage. The L2 protein was supposed contain antigen epitopes, and have a transmembrane domains, no signal

peptide found. Tertiary structure is curved spiral structure. These results provided a theoretical basis for further

research of nucleic acid vaccine of BPV.
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(A8 P3G A M e, B R AR L R
PERIRE P . BPV FUR & H 42N 55 ~60 nm Y 1E
AR, TR R T, K214 7000 ~ 8000 bp
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Tab 1 GenBank landing BPV reference strains in sequence

ES FLRIR TR 44 P & GenBank % fifi 5
Names Papillomavirus name Genus GenBank accession no.
BPV1 Bos taurus Papillomavirus 1 Deltapapillomavirus X02346
BPV2 Bos taurus Papillomavirus 2 Deltapapillomavirus M20219
BPV2-SW01 Bos taurus Papillomavirus 2 Deltapapillomavirus KC878306
BPV2-AKSO1 Bos taurus Papillomavirus 2 Deltapapillomavirus KM455051
BPV3 Bos taurus Papillomavirus 3 Xipapillomavirus AF486184
BPV4 Bos taurus Papillomavirus 4 Xipapillomavirus X05817
BPVS5 Bos taurus Papillomavirus 5 Epstlonpapillomavirus AF457465
BPV6 Bos taurus Papillomavirus 6 Xipapillomavirus AJ620208
BPV7 Bos taurus Papillomavirus 7 unnamed DQ217793
BPVS Bos taurus Papillomavirus 8 Epsilonpapillomavirus DQ098913
BPV9 Bos taurus Papillomavirus 9 Xipapillomavirus AB331650
BPV10 Bos taurus Papillomavirus 10 Xipapillomavirus AB331651
BPVI11 Bos taurus Papillomavirus 11 Xipapillomavirus AB543507
BPVI2 Bos taurus Papillomavirus 12 Xipapillomavirus JF834523
BPV13 Bos taurus Papillomavirus 13 Deltapapillomavirus JQ798171
BPV14 Bos taurus Papillomavirus 14 Deltapapillomavirus KP276343
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M:DIL.2000 DNA Marker; 1-2. 373478y ;3. AT I8

M: DL2000 DNA Marker;1-2; Amplification products;3: Negative control
1 BPV2-GZ01 #k L2 E & PCR # &k E

Fig 1 Amplification of L2 gene of BPV2-GZ01 by PCR
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N JF B HEA TR AT IR e 43 B (1] 3)

ZE B R BPV2-GZ01 12 A5 54313k
I T 2 B R AT R T B [ 99.0% ~
99.7% , Hirh 5 BPV2-SWO1 (5555 . KC878306) 1ty
[ e a8 31 99.7% 5 5 NCBI SR 1 75 A WAk
BPVI3( &5 .JQ079817) .BPVI (&35 :X02346)
() TR1 IR 431 h 83.9% \75.1% .,
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ATGAGTGCACGARARAAGGGTGARACGTGCARATGTCTATGACCTGTACAGGACTTGCAAGCAAGCGGGCACCTGTCCACC
AGATGTGATACCTAAGGTAGARAGGTGACACTATAGCAGACAAGATTTTARAAATTAGGAGGCCTTGCAATTTATCTGGGGEE
GCCTAGGTATTGGAACATGGTCTACAGGAAGAGTGGCTGCAGGAGGATCACCTAGGTATGTACCCTTARAGARACATCTGGA
TCCACTACAAGCCTGGCATCTGTAGGATCCAGGGLTGGTGCAGCCACTGGCACTCGCAGCAGCATCACAGGRAATCCCCCT
TGACACCCTAGARAACTATTGEGGCTCTTCEGTCCTGGAGCTTATGAAGACACTGTGCTCCCAGAGGCCCCTEGCTATTGTCA
CCCCTGATGCTGTACCTGCGGACACAGGGATAGATGGCCTTTCTATAGGCACTGACTCTTCCACTGAAACTTTARATCACA
TTGTTAGAGCCTGAGGEGTCCTGAAGACGTGGCAGTCTTAGAGCTGCAACCTCTAGACCATGCARATTGGCAAGTTAGCAR
TGCTETTCATCAGGGCTCTGCATACCACGCCCCTCTEGCAGCTGCAGTCCTCCATTGCAGAAACATCTGGACTAGARAATA
TTTTTGTAGGAGGGGCTGGGTTAGGGGATACAGGCGGAGAGAACATAGAGCTCACATTTTTTGGTTCCCCACGCACRAGT
ACCCCCCGTAACCTGCCTCRAACTGCACGGGGCATCTTGAACTGGTTTAGCARAAGATACTACACACARAATACCCACAGA
AGACCCTGATGTCTTTTCATCACAGACATTTTCAAACCCAGTGTATGATCCTGAGCCTECAGTGCTAARAACGGTCCCAGTG
GCCGTGTGGGEECTAAGCCAAGTGTATAGGCCTGACTTTATTGAARACACGGEETGGEGEETCAGGTGGGCCCACAGCTGCAT
GTCAGGTACTCCTTAAGCACTATCACAGAAGATGTGGAAGCCATACCTATAGCAGTTGATGARGACACACRAAGGGCTAGC
ATTTCTTCCTTTACATGAAGAACCAGGGGACTTTGAAGAAATTGAGCTAGATGATTTAGGTGAAGAGCACGCCTTGCTCC
CCAAGTCATCTACTGCACCTATTGGTAGTGGAGTTCGTAGGGCGCTCATTCCAGGTCAAGGCTTCAGTGCARACACGGECCC
ACAGGTGTGGTAACCTATGGCTCACCTGACATGTACCCTGCTAGCCCTGTTGGCCCTGACTCGACATCCCCTAGCCTAGT
TATTGATGACAACACAACARACACCAATAATCATTATTGATGGCCACACAGTGGATCTGTATAGCAATAACTATACGCTTGE

ATCCCTCCTTGTTGAGGAARAGRAARARACGGARAGATGCCTAR
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2 BPV2-GZ01 #k L2 EENFER
Fig 2 Secquencing result of L2 gene of BPV2-GZ01

Percent Identity

3 4 5 6 T 8 9 10 |11 |12 |13 |14 [ 15 |16 | 17
1 63.7 |285 515|275 |29.0 |47.9 |51.8 544|251 | 241|238 |240 |246 |255 | 1 BFV12
2 333|254 |272 331 |26.0 [261 |26.7 [522 |52.4 |526 |51.9 |525 528 | 2 BPV14
3 : . 313|637 |27.2 |30.2 |67.1 [60.4 |685 |257 |25.9 [257 |26.1 [265 |26.0 | 3 BFV3
4 493 [125.0|31. 273|308 [69.2 621|730 |27.0 | 261 (268|271 (258 |26.0 | 4 BFV4
5 [129.5(821 [126.7 272|647 (285|303 |288 |316 321 (322|318 (280|284 | 5 BFV5
6 |51.8 [1416/347 |333 298 |64.8 605 |66.0 |[263 | 264 |264 |262 |256 [277 | 6 BFVE
7 |106.6{163.1/98.4 |97.3 [156.1 265|200 |285 288 |264 |262 |265 |266 271 (274 | 7 BFV7
§ 8 |137.6/88.5 [133.7|135.6)34.9 [128.0 321|297 |299 |30.6 |306 {325 305 (269 |314| 8 BFVa
ué' 9 |51.1[133.0{34.9 |315 [123.9|36.2 |100.0 60.9 269|261 |265 |268 |265 (273 | 9 BFVY
% 10 |47.2 141.2{37.0 | 376 [127.6)/39.4 |975 248 | 246|252 |253 |243 | 10 BFV10
11 [49.8 (1299321 | 26.8 |131.8[ 353 | 94.2 [1359 374 264|257 (1247 1271 | 11 BPY11
12 |155.1|51.6 [130.3|1132.2| 83.8 |141.5(156.3| 83.7 [131.8[147.1|1385 99.7 |75.1 (838 | 12 BPV2-GZ01
13 |151.7|51.5 [128.8|131.8|83.4 |139.4{158.1| 83.7 [131.4[144.1|136.1| 07 756|838 | 13 BPV2-AKS01
14 |153.4|51.3 [129.6|1131.8]83.9 |[140.3|156.9| 851 [130.4|146.1{136.1| 1.0 | 0.8 84.0 | 14 BFV2
15 |154.2|51.9 [129.7|1131.6|83.8 |[142.2|156.3| 83.7 [132.41456{137.8| 0.3 | 1.0 BPV2-3W01
16 |146.7|54.6 [126.0|120.5|89.8 |[152.4{148.8| 90.1 [139.5|140.4/1325|24.4 | 2338 245 BFV1
17 [150.4|52.0 [134.2|120.7| 84.6 |140.2|163.4| 86.1 [139.2{148.0127.7{152 | 154 | 153 | 152 BFV13
1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 |13 |14 | 15

3 BPV2-GZ01 #k L2 BRI ZE LR R LS
Fig 3 Nucleotide homology analysis of L2 gene of BPV2-GZ01
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2.2.2 BPV2-GZO01 #k 1.2 X% B % 5% & o9 & A 8%
FlURMESAT R FHDNAStar® 44391 1 BPV2-GZ01
L2 SEH M ESERITH), 35 GenBank H AT 16
BRAFLSC R 7 12 JE 4 % & L R T 91 AR [R5
PEIHT (I 4) , 255 B8, BPV2-GZ01 L2 JEH 4
SRR P55 28 3L R e B 2 AL = LR 7 41 ]
U5 498.7% ~99.6% , H-vh 5 BPV2-ASKO1 (& 5%
5. KC878306) 11 [m] i 14: f =7 15 £1] 99.6% ; 5 NCBI
SR 55 AP R BPV I3 (5% 5.JQ79817) \BPV1

Percent ldentity

(B . X02346) FRNETEST 3R 89.5% .82.7%
2.2.3 BPV2-GZO01 #k 1.2 & B & Gt Lm0 47
¥ BPV2-GZ01t% L2 BLPH 5 [ N Ah & K 1 BPV A A
BEPR L2 BE DK 1A% H B2 T 51 2K JH DN AStar 35 {25 i
ALV, 455 B R, BPV2-GZ01 #k 5 BPV2
BPV2-SWO01 ,BPV2-AKSO1¥k#R A7 [F] — it AL 2k 4k
Ay (K5, HBPV2-SWOL Bk Y 36 4 6 R Bl
prz—czoﬁﬂ%LﬁBPws%nBPVlE@%%%%iﬁﬁo

3 4 5 6 T 8 9 10 |11 |12 |13 |14 |15 | 16 | 17
1 .9 (987 |19.2 |18.4 |278 [17.7 [22.0 |291 |18.4 |16.9 |17.7 |18.8 |89.7 |[59.0 829 | 1 BPV2
2 . 192 |18.8 |28.0 |16.7 |[199 1271|175 |18.6 [17.7 |18.8 |89.5 |588 [831| 2 BPV2-AKS01
3 . . 182 |28.0 (177 |22.0 |291 |18.6 [18.6 |17.7 [19.0 | 885 583 |827 | 3 BPV2-GZ01
4 |3 (06 | 02 28.0 1171|220 |293 |179 |18.6 |17.7 |19.0 [895 |58.3 |829 | 4 BPV2-3W01
5 [173.9172.1|173.9|173.9 746 1231|256 |728 |71.3 |748 |59.0 (193193 |194| 5 BPV3
6 |[183.3|181.4/183.3|183.3|25.0 7191243 (234|765 |66.3 |78.6 |559 |187 |185|183 | 6 BPV4
7 [119.0{119.0119.0{119.0162.2|161.9 212212 |696 |222 218 |220 |225 |274 1292|283 | 7 BPVS
§ 8 |[176.9|175.1|176.9|175.1| 275 | 28.1 216|234 |702 |657 |71.9 |563 |16.8 |187 (183 | 8 BPVE
ué' 9 [190.8{190.8|190.8|190.8|153.2|160.2|204.0{159.8 21.6 2141231 (21.0|204 (204 |226 | 9 BPVY
% 10 [120.9]120.9/120.9120.9|165.4(154.3| 31.5 [162.7|209.0 238|217 |259 319 |264 | 10 BPVS
11 |189.2|187.1|187.1[187.1| 29.7 | 25.0 |151.9| 31.9 |153.5(154.9 56.0 |18.0 187 |185| 11 BPVS
12 |176.7|174.9|176.7|176.7| 27.9 | 34.1 |151.5| 35.9 |150.9|158.3| 30.3 19.1 11983 [16.8 | 12 BPV10
13 |184.7|182.8|184.7(184.7| 279 | 229 |162.4| 30.2 |153.8{158.7| 251 [29.7 17.8 |185 |17.7 | 13 BPV11
14 [179.4|177.5175.7|175.7| 47.3 | 51.3 |156.2| 525 [152.2|166.3| 50.6 | 429 (486 197 (196 | 14 BPV12
15 | 94 | 96 | 96 | 96 |170.2{181.0|1122.9(173.1|200.0{123.8|179.0({167.8|175.1 BPV13
16 |51.3 |51.8 |52.6 |52.6 |169.0{182.0|109.8(181.2|215.0{113.5178.2|182.9|189.4 BPV14
17 |15.8 |155 | 16.0 | 16.0 |158.6({171.6|119.7|176.1|180.0[122.5171.4[170.7|171.1 BPV1
1 2 3 4 5 6 7 8 9 10 | 11 |12 | 13

B4 BPV2-GZ01 #k L2 BEEHRBEL N SERERES T
Fig 4 Amino acid homology analysis of L2 gene of BPV2-GZ01
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Fig 5 Phylogenetic tree of L2 gene BPV2-GZ01
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