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6 8~13
Rep
dso 1.1
pBMB175 1.1.1
1
Table 1 The bacteria and plasmids used in this work
Strain or plasmid Characteristics Source or reference
Escherichia coli
TG1 supE44 hsd A5 thi™ lac-proAB /¥ traD36 proAB* lacl’ lacZ AMI15 This laboratory
TGl pBMB1751P TGI containing pBMB1751P This work
TGl pBMB1752P TGI containing pBMB1752P This work
Bacillus thuringiensis
YBT-1765 B. thuringiensis subsp. tenebrionis H8ab Stored in this lab
BMBI19-3 YBT-1765 cured the largest plasmid This work
BMB175 YBT-1765 cured-partial plasmids only containing pBMB175 This work
BMBI171 B. thuringiensis subsp. kurstaki H3abc acrystalliferous plasmid-cured strain This laboratory
BMBI171-1751 BMBI171 containing pBMB1751 This work
BMBI171-1751C BMB171 containing pBMB1751C This work
BMBI171-1751D BMBI171 containing pBMB1751D This work
Plasmid
pUC19 E. coli cloning vector Amp" 2.69 kb This laboratory
pDG780 E. coli cloning vector Amp® Kan" 4.4 kb Provided by BGSC
pBMB175 a plasmid in BMB175 about 16.6 kb This work
pBMBI1751P pUC19 with pBMB175/Cla | ahout 4.2 kb about 6.9 kb This work
pBMBI1752P pUC19 with pBMB175/Cla | about 11.0 kb about 15.7 kb This work
pBMBI1751 pDG780 with pBMB1751P/Sac | -Pst 1 about 4.2 kb about 8.6 kb This work
pBMBI1752 pDG780 with pBMB1751P/Sac [ -Pst I about 11.0 kb about 15.4 kb This work
pBMBI1751A pDG780 with pBMB1751P/ EcoR I about 1.3 kb about 5.7 kb This work
pBMB1751B pDG780 with pBMB1751P/Xba | -Pst I about 3.0 kb about 7.4 kb This work
pBMBI1751C pDG780 with pBMB1751P/ EcoRV - Sac I about 2.1 kb about 6.5 kb This work
pBMB1751D pDG780 with pBMB1751P/ Xba | aboutl.2 kb about 5.6 kb This work
1.1.2 T4 37C Bacillus thuringiensis
DNA Tag DNA CIAP LB 28°C
DNA ADNA/ Hind Il Amp 100pg/LL Kan S0pug/L.
Marker 1kb Ladder TaKaRa 1.3 DNA
SDS RNA 14
15
DNA DNA Gel Extraction Kit
DNA V-gene DNA Gel Extraction 1.4
Kit Amp 100pg/mL 14
Kan 50pg/mL 14
7
5415D  5415R Eppendof 1.5
Genepulser™  Bio-Rad ORF-
HQLI50C finder http //www.ncbi.nlm.nih. gov/gorf/gorf. html
LRH-250A GenBank BLAST
1.2 http //www . ncbi. nlm. nih. gov/blast/
Escherichia coli LB
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Fig.1 Agarose gel electrophoresis of plasmids of B. thuringiensis YBT- PBMB”S 1P
1765 and its cured-partial plasmid mutant strains 4152bp ORF-finder
M.ADNA /Hind[ll 1.Plasmid in YBT-1765 2.Plasmid in BMB19-3 3 ORF1 OFR2 ORF3
3. Plasmid in BMB175. 767 149 33 3
pBMB175  4.2kb Cla | ORF1 767AA UviD-
2 pBMBI175

Table 2 Restriction endonuclease analysis of pBMB175

Size of restriction fragments kb

Fragments

T e an mi er s R R
1 15.0 11.0 9.7 8.1 7.5 11.0 9.7 8.1 7.5 8.7
2 4.2 4.4 4.5 3.5 2.1 3.5 2.8 2.6 3.1
3 0.9 2.5 2.6 2.1 0.9 2.5 2.6 1.3

4 1.4 0.9 1.7 1.4 1.3

5 1.2 0.9

Total 15.0 15.2 15.0 15.1 15.0 15.2 15.0 15.1 15.3 15.3
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helicase RecD  RecB pBMB1751D  Xba | -Cla |
20% ~ 30% ORF2 149AA 2.5
ORF3 83AA  pGI3 pBMB1751 pBMBI751C  pBMBI751D
ORF7 34% BMB171
pGI3  Rep 3 ORFs pBMBI1751 0%
Blast ORF2 ORFI  pBMBI751C  pBMBI751D
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Cloning and functional analysis of the stable plasmid pBMB175 in Bacillus thuringiensis
subsp. tenebrionis strains YBT-1765

HAN Dong-mei HUANG Jun-yan YU Zi-niu SUN Ming"
State Key Laboratory of Agricultural Microbiology —Huazhong Agricultural University Wuhan 430070 China

Abstract A 15.2 kb plasmid pBMB175 from Bacillus thuringiensis subsp. tenebrionis strains YBT-1765 was cloned and
the restriction map was constructed. The mini-replicating region of pBMB175 was located in a 1151 bp fragment by
functional analysis. The sequence of a 4152 bp fragment which contained the mini-replicating region was analyzed and
results showed that the fragment had three potential open reading frames ORFI ORF2 and ORF3 . Sequence
comparison and homology search revealed that ORF1 767AA has 20% ~ 30% similarity to UvrD-helicase RecD and
RecB family proteins no homology was found between ORF2 149AA  and other known proteins ORF3 shared 34%
identification to a potential protein ORF7 in pGI3. Deletion and sequence analysis presumed that the protein encoded
by ORF2 maybe a new replication protein. Above all pBMB175 likely belongs to a new plasmid family with a new
replicon. The recombinant plasmid harboring the mini-replicating region is very stable even after growth for more than 40
generations without selection so it might be used as a cloning and expression vector.

Key words Bacillus thuringiensis Plasmid pBMB175 Replicating region Sequence analysis Plasmid vector
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