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131 CTGAAACCGGTGGTGGAAATGGGGCCGGATGCGCTGATTATGTCCGATCCAGGGCTGATTATGCTG 186
1 MG P DA LTIMSDUZPGULTIMTL 16
187 GGTGCGTGAGCACTTCCCTGAAATGCCGATCCACCTTTCGGTGCAGGCTAACGCCGTGAACTGGGC 252
17 VREHTU LSV Q ANAVNWATV KREL G 38
253 GACGGTGAAATTCTGGCAGCAAATGGGCCTGACCCGCGTGATCCTCTCTCGCGAGCTGTCGCTGGA 318
39 D G E I L AA NGUPUDU&PIRDUPLSRAV AG 60
319 AGAGATTGAAGAGATCCGCAATCAGGTGCCGGATATGGAGATCGAGATCTTCGTTCACGGCGCGCT 384
66 R D H R DUP QS GA GYG DU RDL RS R R A 8
385 GTGCATGGCCTACTCCGGTCGCTGCCTGCTCTCTGGCTATATCAACAAGCGCGACCCGAACCAGGG 450
8 V H GL L R S L P A LWILYQQ AR P E P G 104
451 CACCTGCACCAACGCCTGCCGCTGGGAGTACAACGTCCAGGAAGGGAAAGAAGATGATGTTGGCAA 516
005 H L H Q RL P LG V QRP G R E R RMTZCWQ 126
517 CATCGTACACAAGTACGAGCCGATTCCGGTGCA AAATGTTGAGCCGACGCTGGGTATCGGCGCACC 582
127 H R TQ VR ADS GA KU CRADAGYR R T 148
583 AACCGACAAAGTGTTTATGATCGAAGAGGCCCAGCGTCCGGGCGAGTATATGACCGCGTTTGAAGA 648
49 N R Q S VYDRRGUPASGR VYD R VR R 17
649 TGAGCACGGCACTTACATCATGAACTCGAAAGATCTGCGCGCCATCGCCCATGTAGAACGCCTGAC 714
71 S A R H LHHETULEIRSARHI RZPICTRT P D 192
715 CAAAATGGGCGTGCATTCGCTGAAAATCGAAGGTACCAAATCTTTCTACTATTGTGCACGCACCGC 777
93 Q N G R A FA ENRIRYOQI FULLI LT CT H R 214
778 ACAGGTTTACCGCAAAGCTATCGATGACGCCGCTGCGGGAAAACCGTTCGATACCAGCCTGCTGGA 843
2hb;T G L P Q S YR S RR CGI KTV RY QP A G 23
844 AACTCTGGAAGGTCTGGCGCATCGTGGCTATACCGAAGGTTTCCTGCGTCGTCATACTCACGACGA 909
237 N S G R S G A SWUILY R RFPA S S Y S R R 258
910 TTATCAGAACTACGAATACGGTTATTCAGTTTCTGACCGCCAGCAGTTTGTTGGTGAGTTTACCGG 975
2% L S E LR I R LF S FY PP AV C WY V YR 280
976 TGAGCGCAAGGGGGACCTCGCGGCGGTAGCGGTGAAAAATAAATTCTCCGTTGGCGACAGCCTTGA 1041
221 Y A Q G G PR G G S G E KG 1T L RWR Q P A 302
1042 GCTGATGACGCCGCAAGGCAACATTAATTTTACCCTTGAGCACATGGAAAACGCCAAAGGCGAAGC 1107
333 ADD A A RQHGTPFYUPYAHGI KR QRR S 34
1108 TATGCCGATAGCACCAGGCGATGGTTATACTGTGTGGCTCCCGGTCCCGCAGGATCTTGAGCTCAA 1173
32 Y A DSTRRWILY CV A PGP A G S S A Q 346
1174 TTACGCGCTGCTGATGCGTAATTTCTCCGGGGACGGGGAAACCACGCGTAATCCCCACGGTAAGTG 1239
347 L R A A DA * FLR GRGNUHA AN S PRM 367
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Fig. 1 Computer software analysis of pep ORF.
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Fig. 2 SDS-PAGE analysis of PEP protein (A)and of time 3-C M15(pQEpep)
course expression of PEP protein (B)and PEP Western blot hy- IPTG
bridization (C). A: lanel-3: induced M15(pQEpep),M15(pQEpep)
and M15; M: protein markerl. B: Lanesl1-8: induced M15 ' M15(pQEpep)
(pQEpep) of 0-7h after inoculation,respectively. C: Lanel-3: , ODgogo (
Rabbit antiserum after and before injection; protein marker2. 4) PEP M15(pQEpep)
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3 HUEARNMABHEREESANEHTEFEMER
Fig. 3 Transmission Electron Micrographs of E.coli transformed with recombinant plasmids and inclusion bodies. A: the
inclusion body in the cell of M15(pQEpep); B: the cell of M15; C: the inclusion body of M15(pQEpep); Bar: 2.5um
(magnification 27,000); Arrows indicated the inclusion bodies.

251

0 noninduced M15(pQEpep)
M induced M12(pQEpep)

1.0
051
1 1 1 ]
0 2 4 6 8
t/h

Bl 4 FRiZEH M15(pQEpep)d IPTG F S
Fig. 4 Growth curve of M15(pQEpep) strain induced by IPTG.
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Fig. 5 Standard curve of peptidase during casein hydrolysis.
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%1 MZTPOl EEE{A#) PEP ZEERIFMESHE PEP EEHI LK
Table 1 Homologous comparison of PEP from phage MZTP01 with other PEPs

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 100 98 97 97 62 63 97 54 50 51 61 47 45 41 41 37
2 98 97 97 62 63 97 54 50 51 61 47 45 41 41 37
3 98 98 62 63 100 56 50 51 61 47 45 45 41 36
4 97 62 63 97 56 50 46 61 47 41 38 35 31
5 62 63 97 56 50 51 61 47 45 45 41 36
6 70 52 61 55 54 57 48 50 44 48 43
7 56 61 55 54 57 52 45 41 43 40
8 47 45 50 41 43 39 39 32 30
9 53 52 57 52 49 43 40 36
10 68 63 63 38 41 38 36
11 64 91 34 38 32 34
12 64 43 42 40 43
13 37 41 37 38
14 62 50 48
15 44 44
16 84

Data in table 1 was homology percentage. Number of phages referred to the following:1.phage MZTPO01; 2.prophage P2 PEP protein; 3.phage
WPhi PEP; 4. phage L-413C PEP; 5. Enterobacteria phage P2; 6. Enterobacteria phage 186; 7. phage PSP3; 8. protein phage WPhii PEP; 9.
prophage p2 PEP [IP 32953];10. Phage Fels-2; 11.Prophage P2 PEP [CFT073]; 12.prophage p2 PEP [IP 32953]; 13.Salmonella enterica regu-
lator; 14. Salmonella enterica subsp.; 15. Erwinia carotovora subsp. regulatory protein]; 16. Erwinia carotovora subsp. atroseptica SCR11043.
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Cloning, Prokaryotic Expression and Functional Analysis of pep
Gene from Bacillus thuringiensis Lysogenic bacteriophage

Wei Liao'?, Weichun Chen'?, Yanhua Jia®, Yi Pang®’

(*State Key Laboratory of Biocontrol and Institute of Entomology, Sun Yat-sen University, Guangzhou 510275, China)
(¢ Department of Food Technology, Guangxi Polytechnic, Nanning, Guangxi 530226, China)
Cinsititute of Biochemistry and Molecular Biology, Guangdong Medical College, Zhanjiang 524023, China )

Abstract: [Objective] Random outbreak of lysogenic bacteriophage from Bacillus thuringiensis was very harmful to the
production of Bacillus thuringiensis insecticide. We clarified the background of the phage from Bacillus thuringiensis
MZ1 at the molecular level to solve the problem of random outbreak. [Methods] After the strain MZ1 from a company in
Meixian County of Guangdong Province was induced, we obtained phage particles. Then phage DNA was extracted and
pep gene was cloned, expressed and analyzed. [Results] We obtained a lysogenic bacteriophage MZTPO1with clear plaque
and 1 mm diameter. Fragment D with 2362bp (Genebank No. AY639599) was obtained after the phage DNA hydrolyzed
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by Hind /EcoR . Among fragment D, the pep gene with molecular weight of 47 kDa and length of 1101bp was cloned

and expressed. Recombinant M15 (pQE30pep) was built and overexpressed in Escherichia coli with a 47kDa clear band.

At the same place a clear band was observed by Western blot. Judging from the time course expression, we could conclude

that PEP protein produced at 1 hour after induction and then increased gradually. PEP protein was mainly in the form of

inclusion body in the recombinant and slowed the growth speed of host. Homologous comparison of PEP protein from
phage MZTPO01 with other PEPs from BLAST were that phage MZTPO1 PEP protein had 100% homologe with that of
Escherichia coli K12, and most of others took the similarity in the range between 37%~84%. [Conclusion] PEP protein

had ability to hydrolyze casein with the enzyme activity of 0.3mg/ml trypsin. PEP protein may be a kind of trypsin.
Keywords: Bacillus thuringiensis; lysogenic bacteriophage; pep gene; clone; functional analysis
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1953-1956 1-4 1-2
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1959 7 1-2
1959-1962 3
1962 8 3-4
1963-1965 9-11 1-4
1966 12 1-2
1966-1972 6
1973-1988 13-28 1-4
1989-2007 29-47 1-6
2008 48 2

© HERFRHMEMHRMATIKSHEELS http

://journals. im. ac. cn



