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Abstract: In order to express the capsid protein L1 gene of bovine papillomavirus type 1 Guizhou strain (BPV1-

GZLZ strain). The BPV1 L1 gene was amplified from the skin tumor samples of suspected diseased cattle in a
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large— scale cattle farm in Liuzhi District, Guizhou Province by PCR, cloned into pMD19 —T vector, and
sequenced for bioinformatics analysis. Then L1 gene of BPV1-GZLZ strain was cloned into prokaryotic expression
plasmid pCold I, L1 protein expression was induced by IPTG, and SDS—-PAGE and Western blotting analysis
were performed on recombinant protein. Bioinformatics analysis showed that the nucleotide sequence of L1 gene of
BPV1-GZLZ strain was 1488 bp, encoding 495 amino acids, the molecular structure was Cygq Hi550Ng7s 055,56,
the theoretical isoelectric point (PI) was 8.68, and the secondary structure mainly consisted of a—helix. Irregular
coiling and 3 —sheet —based, no transmembrane domain and signal peptide; the nucleotide and amino acid
homology of BPV1-GZLZ L1 gene sequence and BPV1 reference strain were both 99.8%, in the same genetic
evolution branch And the relationship with BPV13 and BPV2, BPV2-GZ01 were closer; Western blotting results
showed that the recombinantly expressed protein induced by IPTG could specifically react with His monoclonal

antibody, and the band was about 55.6 kDa consistent with SDS—=PAGE results. The prokaryotic expression vector

of L1 gene of BPV1-GZLZ strain was constructed and successfully expressed in this study.
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R F 35 IRIE (bovine papillomatosis, BP) J2& i 4
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XTEHAZUR DNA S TEEL, DA IR AT PCR
P PCRIUMAAZ 50 pL: I RIS 14 ( 10 wmol/L)
£ 2 uwL,2xTaq PCR MasterMix 25 L, 1547 2 wL, K
FIXGEK 19 L, PCR RSP ;95 CHIAME S min;
95°CAEM: 45 5,52 CiR K 45 5,72 CHEAH 45 5,35
AEER ;72 CLAEAR 10 min, P 1 =P HAT 1.2%
TP W O S R TR AGE DU

1.4 BPV1-GZLZ #& L1 2 50 & B 7 2l 40 |8
Wezlifk H i) DNA Jfi%E 42 % pMD19-T 44k - |, Fid

P Z R TE DHS o JESZ AN, R & 20N 75 8
2 (100 weg/mL) HLPERY LB - 5 1 BH 1 8 4 1,
PEMUTTRL, #1T PCR %878 . #4779 1.2% B ig b
P P K R I, S Sk BH R ) A R A 44 N
pMD19-T-L1, 6 EFEER G /R BHE (h ED ARRA
HIWF . FF] DNAStar . Mega 5.0 Z£ 84 %} BPV1-
GZLZ ¥R 5 E WA FE M BPV 2% 8k (F 1) I
R R B LM S B B ) 5 R 4T LU X 40T, 94
il R GEE A

# 1 GenBank REFGK BPV SEHKFIIER

Tab 1 GenBank landing BPV reference strains in sequence

7R FURRHREA PR GenBank % fili 5 SrE Sr By
Names Papillomavirus name GenBank accession no.  Source Year
BPV1 Bos taurus Papillomavirus 1 Deltapapillomavirus X02346 - 2008
BPV2 Bos taurus Papillomavirus 2 Deltapapillomavirus M20219 - 1988
BPV2-GZ01 Bos taurus Papillomavirus 2 Deltapapillomavirus KX113620 e 2016
BPV3 Bos taurus Papillomavirus 3 Xipapillomavirus AF486184 eS| 2002
BPV4 Bos taurus Papillomavirus 4 Xipapillomavirus X05817 B 1998
BPVS5 Bos taurus Papillomavirus 5 Epstlonpapillomavirus AF457465 EH 2002
BPV6 Bos taurus Papillomavirus 6 Xipapillomavirus AJ620208 - 2005
BPV7 Bos taurus Papillomavirus 7 unnamed DQ217793 HA 2011
BPV8 Bos taurus Papillomavirus 8 Epstlonpapillomavirus DQ098913 - 2007
BPV9 Bos taurus Papillomavirus 9 Xipapillomavirus AB331650 - 2007
BPV10 Bos taurus Papillomavirus 10 Xipapillomavirus AB331651 HA 2007
BPV11 Bos taurus Papillomavirus 11 Xipapillomavirus AB543507 HA 2013
BPVI2 Bos taurus Papillomavirus 12 Xipapillomavirus JF834523 EE:N 2011
BPV13 Bos taurus Papillomavirus 13 Deltapapillomavirus JQ798171 ] 2013
BPV14 Bos taurus Papillomavirus 14 Deltapapillomavirus KP276343 HvE 2015

1.5 BPVI-GZLZ # L1 £ E A EF a0 KH
TEL AT ExPASy (http://web. expasy. org/ cgi —bin/
protparam/ protparam ) 73 BT 5 I 2t % 2 11 53 1) BEAL
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Architecture Retrieval Tool ( CDART) L. E (http://
blast .ncbi. nlm.nih. gov. Blast) T il {4 <7 &% #4) 5%, ; SR

FH TMHMM?2.0 Server 7£ £k Ik 55 %% ( hitp : //www. cbs.
diu. dk/services/ TMHMM — 2.0/ ) T 0 145 i 45 44 5 ;
K SignalP4.1 7EZL IR 55 #% (http ://www. cbs. dtu.
dk/services/SignalP/) il {5 5 Bk, Fl ] SWISS-
MODEL( http : //www.swissmodel. expasy. org ) 1£ £k il
DN 5 = 44

1.6 FERZ KK HAEME

1.6.1 Bk iEdE A EcoR 1 Fl Xho T XHHYEEMY
ik pMD19-T-L1 FlFAZ R IR AR pCold T #EATIL
D], 37 CoKM I, B VIR Ry 40 pL: 10xH
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Buffer 4 pL, EcoRL Xhol4% 2 uL, pColdl/pMD19-T-L1
20 L. ddH,0 12 pL, BEY)JE R o) & it
Iraifelnlfie B H i Be 54k pCold 1 16 Ci%E4%
W, BERER RN 10 pL: HAY R BE 4 L 2
pCold I 4 pL . Solution I 5 plL,

1.6.2 FHMAHA BEET YA G
PIDHS B2 A, A & 2R H R (100 pg/ml)
PUPER LB A0 2k B PE 4L, R EUTORE, 1T
PCR %5E . ¥ PCR F=W)F 1.2%35 5 Wi 56k 12 HhL Yk A
W), %5 Sk BH 14 1) 2 41 53k i 44 4 pCold I-BPV1 -
L1 R TEFRR G HERBHE (b D) A BRA RN

17 EAZABERERASERE BRXNEAHMBME
A FRAY BL21 Rk e F WA S, BT IR
JERNA S SR, 72 1 0 100 B H B R T
ANH R RDUERN LB 535001, 37 CIRG IR 2
0D, 20.6 Zi A7, LA IPTG (44N 1.0 mmol/L) |
[FIE R TE PTG i S X BRA 37 C RS T it o
5 h, HBUARIBHW , 2.0 BI00E, ] PBS Mk —
U H] PBS BPEUTTE, WA) & T vk b A il 1 4
P 12000 r/min 4°C B.L> 10 min, 20 5 EE b i Al
ULE , T4 L3 UL MG IPTG 5 5411 5xSDS
F A EREZE i K 4 min HIEE, FH 12%SDS -
PAGE %5 . ZJa X AR IR T Western
blotting %658 , —H1 AW His—tagfiAR (FBEE A 1 1 1000)

U BR A E AL W (HRP) AR id i 2E BTN R
IgG(H+L) (FRBEEEN 12 1000) , fieJ5 imA — 2 3
Mz (DAB) —H, 0, 6 (5, /b s

2 BERE5HW

2.1 BPVI-GZLZ # L1 2 H PCR 43  DIFEHUY
BPV1-GZLZ ¥k FHPELH LU KL DNA AR , 47 L1
FERE S PCR ¥, 48 1.2% B IR BiEE I fL Tk 43
Mr A3 51K/ Ky 1488 bp Bk, 5 WU 45 SRAHAT
SR ILE 1,

22 W A&R K% E Y P 4L R AT
P, 45 % F DNAStar #¢F 0815 7 51 PF 422, 3R
1% BPVI-GZLZ ¥k L1 ZEFEAFR)IT 5], dE 2 7]
L L1 SEPAZ R T 514 hy 1488 bp, 4t 495 444
5

M:DL2000 DNA Marker;1-4 .4 3474

M:DL2000 DNA Marker;1-4: Amplification products
E 1 BPVI-GZLZ #k L1 E[E PCR ¥ & k&
Fig 1 Amplification of L1 gene of BPV1-GZLZ by PCR
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ATGGECGTTGTGGCARCAAGGCCAGARGCTGTATCTCCCTCCAACCCCTGTARGCAAGGTGCTTTGCAGTGAARCCTATGTGCARAGRRAAR
AGCATTTTTTATCATGCAGAAACGGAGCGCCTGCTAACTATAGGACATCCATATTACCCAGTGTCTATCGGGGCCAAAACTGTTCCTAAG
GTCTCTGCARATCAATATAGGCTATTTAARATACAACTACCTGATCCCAATCAATTTGCACTACCTGACAGGACTGTTCACAACCCAAGT
ARAGAGCGGCTGGTGTGGECAGT CATAGGTGTGCAGGTGTCCAGAGGGCAGCCTCTTGGAGGTACTGTAACTGGGCACCCCACTTTTAAT
GCTTTGCTIGATGCAGARAATGTGAATAGARARACTCACCACCCAAACARCAGATGACAGGAAACARAACAGGCCTAGATGCTAAGCAACAG
CAGATTCTGTTGCTAGGCTGTACCCCTGCTGAAGGGGAATATTGGACARCAGCCCGTCCATGTGTTACTGATCGTCTAGARAATGGCGCC
TGCCCTCCTCTTGAATTAARARACARGCACATAGAAGATGCGGATATCGATGGARATTGGGTTTGCTGCAGCCAACTTCAAAGAAATTAAT
GCAAGTAAATCAGATCTACCTCTTGACATTCARAATGAGATCTGCTTGTACCCAGACTACCTCAAAATGGCTGAGGACGCTGCTGGTAAT
AGCATGTTCTTTTTTGCAAGGARAGARACAGGTGTATGTTAGACACATCTGGACCAGAGGGGGCTCGGAGARAGARGCCCCTACCACAGAT
TTTTATTTARAGAATAATARAGGGGATGCCACCCTTARAATACCCAGTGTGCATTTTGETAGTCCCAGTGGCTCACTAGTCTCAACTGAT
AATCAAATTTTTAATCGGCCCTACTGGCTATTCCGTGCCCAAGGCATGAACAATGGAATTGCATGGAATAATTTATTGTTTTTAACAGTG
GGGGACAATACACGTGGTACTAATCTTACCATAAGTGTAGCCTCAGATGGARCCCCACTRAACAGAGTATGATAGCTCAAAATTCAATGTA
TACCATAGACATATGGAAGAATATARGCTAGCCTTTATATTAGAGCTATGCTCTGTGGARAATCACAGCTCARACTGTGTCACATCTGCAA
GGACTTATGCCCTCTGIGCTTGAAAAT TGGGARATAGGTGTGCAGCCTCCTACCTCATCGATATTAGAGGACACCTATCGCTATATAGAG
TCTCCTGCAACTARATGTCCAAGCAATGTAATTCCTGCAARAGAAGACCCTTATGCAGCGGTTTAAGTTTTGGAACATAGATCTTARAGAR
AAGCTTTCTTTGGACTTAGATCAATTTCCCTTGGGAAGAAGATTTTTAGCACAGCAAGGGGCAGGATGTTCAACTGTGAGAARACGAAGA
ATTAGCCARARAACTTCCAGTAAGCCTGCARRARRRARARRARAATAR

2 BPVI-GZLZ #k L1 EENFER
Fig 2 Secquencing result of L1 gene of BPV1-GZLZ
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2.2.1 BPV1-GZLZ # L1 A B #3845 B RE 047
PR BPV1-GZLZ L1 3: P F% 5 GenBank I
AR 15 BRAFLRRIE R EE 14 DR B L1 2k
AR E R X 40#r . 118 3 AL BPV1-GZLZ
L1 BT S 540 LR 5 1 B BPVI (&5,

Percent Identity

X02346) W% 15 2 v 51 [F] JEE R 99.8% , 5 NCBI
WSR3 AR PIRR BPV2 (5% 5. JQ79817) . BPV2-
GZO1 (&35 . KX113620) 4 [R) JE: 43 51 4 82.9% |
82.8% ,5 NCBI W5 1 # BPV13 (575 .]Q79817)
A RN 83.9%

2 3 4 5 6 T 8 9 10 | 11 |12 (13 | 14 (15 | 16
1 68.1 (469 |44.4 |533 |47.8 |414 |535 448 |457 (447 |354 (877 (829 | 1 BPV2.seq
2 : 456 |433 [535 [44.2 |40.9 |547 440|392 (448 (344 (837|998 | 2 BPV1seq
3 |08 440 | 535|477 (404 |539 444 | 457 (446 349|876 (828 | 3 BPV2-GZ01.seq
4 (332318 541|438 404 |539 444 | 448 442399 |684 687 | 4 BPV14.seq
5 |63.065.3 633 66.5145.2 | 425 [67.0 |65.3 |67.7 |60.8 |455 457 | § BPV3.seq
6 [64.0 675|643 |63.8 : 66.5 422 441|694 |646 |748 566 |443 |435| 6 BPV4.seq
® 7 [53.6|54.4|531|526|726 43.8 | 385 |70.6 (444 (393 [43.0 (406 (529 |535| 7 BPVS.seq
E‘n' 8 [57.8|64.9|580 (644331346703 39.8 |438 |66.5|64.1 |66.4 |60.1|464 442 | 8 : BPV6.seq
] 9 |63.4 608 |635|66.4|68.3|69.7 |76.2 38.6 |44.1 426 |43.3 |40.6 (422 408 | 9 BPV7.seq
& | 10 [53.0[527[529 526 (71.1[684 [313[670 ;l- 395|544 547 | 10 BPV8.seq
11 [63.4 |68.1 634 [66.8 |31.3 |31.5 |67.6 |35.2 |66.3 |72.0 1 BPV9.seq
12 |616 |66.8 [62.3 |63.7 [35.6 |36.6 [72.3 |37.8 [68.0 |70.4 12 BPV10.seq
13 [65.2 |65.9 [65.2 [68.7 |32.3 [25.3 [73.4 | 33.9 |65.2 | 70.1 354 BPV11.seq
14 |575|61.8 [58.3 |56.5|38.5|40.7 (655 (39.3 |54.9 |67.0 [41.0 387 BPV12.seq
15 [121[15.6 [12.1 [33.0 |66.4 |63.8 555 |60.6 |60.2 |51.3 |65.9 |62.8 BPV13.seq
16 |169 | 0.2 [16.9 [31.9 |65.1 |67.1 [54.5 |64.9 |61.2 |52.7 [68.1 | 66.6 BPV1-GZLZ seq
1 2 3 4 5 6 I 8 9 10 |11 |12 | 13

3 BPVI-GZLZ # L1 EEZEEREREED
Fig 3 Nucleotide homology analysis of L1 gene of BPV1-GZLZ

2.2.2 BPVI-GZLZ #k L1 X B % &% & 2L i F
Mo KA DNAStar F {45387t BPV1-GZLZ
SR RIS, I GenBank FPAFII) 15 BE
AR SRIRR B 14 AL AL L1 3 g i 2 3
BRI SR R 23 B R 4 AT, BPV1 - GZLZ
L1 BRI B R 7 91 5 4 L3RR 1 1 AL BPVI

Percent Identity

(B S5 :X02346) 1Y 2 SE 1R )T 51 R IR PE R 99.8%
5 NCBI W 5% 19 55 4b P Bk BPV2 (B 5% 5.
JQ79817) .BPV2-GZ01 (#5375 . KX113620) [ [] 5
Mo 3N 92.1% 91.3% , 5 NCBI 5% 1 #: BPV13
(B3R5 :JQ79817) WA IEIE R 92.7% .,

|1 |23 [4]5 6 ]7 8 ]9 [10]1][12]13 141516
1 \- 921i985 458 (424 532_45,-1 385_5?5 432_435 440 (438 |946 | 793 (921 1 2 BPV2 pro
2 |81 [ 013454421 (502 456 [38.3|58.0 | 425 |44.0 433|425 (927 |798 |98 | 2 BPV1.pro
3 12 I <25 418 [58.4 444|378 [57.8 |424 436 |434 [430 |944 791913 | 3 BPV2-GZ01.pro
4 (750 I 724 [420 | 735 425 | 416 | 748 | 71.8 | 72.9 | 639|454 [43.9 454 | 4 BPV3.pro
"5 301813819 298 412|704 405 412 |77.0 |683 822 607 430 [411(421| 5 BPvapro
6 [558 (533550 024 |50 [l 424 384 [81.0 (408|412 408 412502 [59.4 [592| 6 BPVSpro
g | 7 [756 (750778 208|336 850 M 425 428 | 731 [666 [684 650 460 [445 456 | 7 BPVS pro
§ | 8 |957[06.0[97.7 [79.3 58 951 435408 |412 [421 382|395 383 | 8 BPV7 pro
§ | 9 550|537 546 [865 847 217 410414 416 |42.4 [580 584580 9 BPVEpro
a 10 | 781 80.4;79.9 24.9‘23.9 87.5i | -:72.9 78.1 '62.0 428'43.6 425 | 10 BPV3.pro
11 [83.1 (831 (837|279 355|849 (393 |90.8 |868 | 293 -59.8 582 |444 413|440 | M BPV10.pro
12 807 831810285 [18.2 [00.3 | 351|843 [87.8 [21.4 333 446 (437 (433 12 BPV11.pro
13 |79.0 |81.2 807 [38.2 [422 [86.1 | 382 |86.9 [826 |36.1 358 430 413 425 | 13 BPV1Zpro
14 |64 |74 |66 762778 642|745 084 |546 |79.0 (831 |79.6 |s07 N 792 927 | 14 BPV13.pro
15 |225 21.8:23.{) ?ﬁ.T‘T?.ﬁ 53.3‘75.6 914 541 73.8'84._3 784 301 217 -TQE = BPV14 pro
16 | 81 | 00 | 0.0 [756 [81.3 |53.3 750|960 |537 804 831|831 [812 | 74 218 -\ 1s BPV1-GZLZ pro
12 |3 |45 |67 808 [10][1 12]13][14 15

4 BPVI-GZLZ tk L1 EERBEANEEREIRIES T
Fig 4 Amino acid homology analysis of L1 gene of BPV1-GZLZ
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2.2.3 BPVI-GZLZ #& L1 & B & 3ttt 547

% BPVI-GZLZ Pk L1 A 5EWNINE R BPV A
[ #E bR L1 A A% 1 R ¥ 51 R ] DNAStar 41723
Hls LR, 4553 oK BPVI-GZLZ #£5 BPV1

(45 :X02346) kb 7R 7] — gt & #4433 (1 5)
m & 5 A %1, BPV1 -GZLZ £k 5 BPVI3 ( & %5,
JQ79817) Fl BPV2( %35, JQ79817) .BPV2-GZ01
(CBSE5  KX113620) HYZES K R,

BPV2.pro
—-| F BPV2-GZ01.pro
BPV13.pro

BPV1.pro
BPV1-GZLZ pro

BPV14.pro
—————————————— BPV5.pro

BPVS.pro

BPV4 pro
$|: BPV11 pro

BPV9.pro
BPV3.pro

BPV10.pro
- p

BPV12.pro

BPV6.pro

472

BPV7.pro

45 40 35 30 25

20

15 10 5 0

Amino Acid Substitutions (x100)

B 5 BPVI-GZLZ # L1 EEZEEFF 5K Rt Lt
Fig 5 Phylogenetic tree of L1 gene BPV1-GZLZ on nucleotide sequence

2.3 BPVI-GZLZ # L1 & & JR BACYE R 69 A7
fdi i} ExPASy( Compute PIL/MW ) _ ProtParam 7F £k
A3 A A T B 1 I A B I R B TR 4K
L1 A TN 55.55122 ku, 0 T45 N
Couga Hig5a N O3y S 16, FRIC S HL 25 (PL) y 8,68, H
R Leu 5: 2, 5 9.1% , A5 Pyl(0) Al
Sec(U) ., TEIXEE AW EILIR T, k2 LR AT 3 Fh
(Arg Lys His) , 3t 68 4>, (5 11.7% ; IR @ LR A
2 Fi(Asp.Glu) , 3£ 52 4>, i 10.5% ; 5K PE R LR
A 6 B (Asp . Glu His Lys Ser Thr) , 1t 165 />, 5
33.33% ; B /K PEEIER 9 Fh (Ala . lle Pht Leu Met,
Pro Val \Trp Tyr) , 3£ 217 4>, /7 43.84% , #:{0 L1
BB A, L1 8 A 7E 0 FL 3h 4 IR 4 i
P BRI Ay [ROR A T v B i 2 5 143 SR T
30 h.20 h 1 10 h, ZEH B AT E R ECh 39.38,
LT BI{E 40, )8 FREREH,

2.4 BPVI-GZLZ # L1 A B B @i &AM
2.4.1 L1 AR %AEG =BLEMmTm R SOPMA
FELR RS A N L1 JE D i — /s (1 6)

A 6 T, BPVI-GZLZ ¥k L1 J&[K 4wt 24 11/ —
PG5 T EALHE o~ MR TE | B % A1, 0 KL 0] 25 ity A
B4 &, BT HL Bl 4358 21.01% ,12.12% .38.59%
F128.28% , TEHEA™ [ G454 vh Jo RN i |
BB Al o—MEUE X I8 H BRA XT3 2 | i L P 51 vh
B—HL 1 T o EL AR X4

242 L1 AR%BEG B @S AHsH KA
DNAStar /540 H 4 Protean #XFLE A3 BT TN L1
B G 2 B4 MR A7 & S8, R Kyte -
DOOittle 7543 #73% K 1 , Karplus—Schulz 73471 32 4]
PE Jameson—Wolf 7543 Bt J5L 46 EOFT Emini 1543 B
GBI R AT SR T30, LA T R Y 2 BE PR
BRAEAE N IE S X (K 7). B 7 AT iz
FITE R g LR DOl rh | BB A R 10 SRk Pk 32
e R Et c  IESTTTIDS S e =

2.5 BPVI-GZLZ # L1 ¥ [H 4 % & & (% F £ #5,
Nl R NCBI iR #% L% CDART T.H4#7 L1
SER SR 7 5 RS 45 F 3 (1 8) , il I 8 R AT,
WA & IEAT B SRR AR I DR 25 40 3
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h: Alpha helix;t:Beta turn;c:Random coil ;e ; Extended strand
6 BPVI-GZLZ L1 EEHBEH_REMHN
Fig 6 Secondary structure prediction of BPV1-GZLZ L1 protein
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4 @ Antigenic Index - Jameson-Wolf
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7 BPVI-GZLZ L1 EH B fR I SHTHN
Fig 7 B cell epitope prediction for L1 protein of BPV1-GZLZ by the DNAStar method
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Specific hits PHAI2778
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8 BPVI-GZLZ L1 EAHBEQRTLERIHE D
Fig 8 Conserved domain analysis of L1 protein of BPV1-GZLZ

2.6 BPVI-GZLZ %k L1 X H 4 E QW B LM 2.7 BPVI-GZLZ #k L1 £ F 44 % &1 5 Kkl
ol R TMHMM2.0 Server 7EZER 55 #w %t L1 25 >RH SignalP4.1 7EL Ik 554X BPV1-GZLZ ¥k L1 &
P IRESS A B A T B0 A8 (1 9) o fIE 9 AT, FUR AN R S AR FE W TE A5 5 IR AT 7000, 4521
BPV1-GZLZ L1 FER 48 (1 & IR ICES A A R MR ETEE S K, RIS AR H (B 10) .
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Fig 9 Prediction of trans membrane domains of L1 protein
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Fig 10 The signal peptide analysis of L1 protein

2.8 ERkEkHEEME BN pMD19-T-
BPVI-L1 5B EBEAM pCold I [ EcoR 1
H Xho 1 SEATXUEGEYD, WD M1 1.29% WO 35 R W
JEHL PRAS I, AT REA 4G A R B H Y S5l (18] 1),
W L B 04 R Bt ATl i, 4 SR A% e 1k 38
& pColdI-BPV1-L1, ¥4 2 1) Bk 4T B PCR
HE (] 12) 3B A FY

bp

1488 bp

M:DL2000 DNA Marke;1-5; Fiki PCR % 5E 45
M.DL2000 DNA Marke;1-5:Plasmid PCR identification results
B 12 JFEizRE#E pCold I WEEY]
Fig 12 Prokaryotic expression vector pCold I double digestion

4701 bp

1438 bp

2.9 pColdl-BPVI-L1 R &k#*k kS EER X
A BAPE 4 OB pColdI-BPV1-L1 Y BL21 Fik
i TR AT IR AN 3R35, 12% 1) SDS-PAGE
M:DL5000 DNA Marke;1:pMD19-T-BPV1-L1;2;pCold I {]]‘(%‘g%géf% ( Fé—] 13) E'ZT( ’ Egﬂ%ﬁi% E[ 3‘3% u @‘
11 B pMD19-T-BPV1-L1 W& WL, EHEA S T 82N 55.6 kD, 53

Fig 11 Plasmid pMD19-T-BPV1-L1 double digestion SHE—2,
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17kD

M. FHHAYEE 00 T HEARIE; 1. pColdl-BPV1-L1 # A BL21 B%%
I SR IRUTRE , 2: pColdI-BPVI-L1 ¥ A BL21 H&HMA S
P 3% 53 pColdI-BPV1-L1 $4 A BL21 B BB R R 5
4: pColdI-BPV1-LI ¥ A BL21 BAREFEK;5: pColdl 4 A BL21
VS I ;62 pColdl 4 A BL21 ARSI
M Pre-stained protein molecular weight standard; 1:Transfer of
pColdI-BPV1-L1 into BL21 bacteria by ultrasound—induced bacterial
precipitation; 2;Transfer of pColdl-BPV1-L1 into BL21 bacteria by
ultrasonic—induced bacterial supernatant; 3 :pColdI-BPV1-L1 transferred

into BL21 bacteria induced bacterial liquid was not broken;

4. pColdI-BPV1-Lltransferred into BL21 bacteria did not induce bacterial liquid;

5: pColdI transferred into BL21 bacteria~inducing bacterial solution;
6: pColdl transferred to BL21 bacteria did not induce bacterial liquid
13 E=4H pColdI-BPV1-L1 EERIETYHLEE
Fig 13 Identification of recombinant pColdI-BPV1-L1

protein expression product

2.10 pColdI-BPVI-L1 4 R kL E LT
%R Western blotting 454 i 7%, 4 TPTG i 3 Y
HEHFREARRS His PP C Hl 2 47 19 5 I8
BPV1 LI 250 BT ™ A5 e 5 M S R 7= A e S
RN, 5547 R 55.6 kD 2247, 5 SDS-PAGE 45—
LR ILIE 14 RO 15,
3 ititE4&ie

A FL S RIARFE 1929 479k By Uk, BL7E
P MR 12 TAT LR . IR E AR
T T b DX T A A R R ARGE T . BPV &5
e 24 e TS AR e s i AR R RS
a4 ET- A N R IR,
SN AR BT 4B, 4258 By aok TS 45 BPV (1)
JRGLAT R T EL R AT KU, , B 451248 Fr e fil e
JEIYFR AL R BRI PR AL

AWFFERIH PCR P74 ey A= Y15 B2
I3HT KT pCold I-BPV1-L1 JFA% 23k FokiJf H.

55.6kD

M TG R 53 T AR 1-3 . B 1Y pColdl-cLSm14A T ;
M : Pre—stained protein molecular weight standard ;
1-3:Induced recombinant pColdI-cLSm14A
14 Z=ZHZEH pColdI-BPV1-L1 i Western blotting £ 7E
Fig 14 Western blotting identification of recombinant
protein pColdI-BPV1-L1
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15 E4HEH rHis-L1 B Western blotting ££7F
Fig 15 Identification of recombinant protein rHis—L1

by Western blotting
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