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1

Table 1 The bacteria and plasmids used in this work

Stains and plasmids

Properties

Source

Strains
Bacillus
L s 8
thuringiensis B.thuringiensis subsp.tenebrionis, H8ab Stored in this lab
YBT-1765
Escherichia coli SupE44 AlacUl169(p80lacZAMI15)hsdR17 Stored in this lab
DH10B recAl endAl gyrA96 thi' reld
Plasmids
pBeloBAC11 7.5kb, oriE.coil, Amp" Cm" Stored in this lab
pBMBI165 82kb,containing plasmid ori165 from strain YBT-1765 This work
pBMBI165A1 23.5kb,pBeloBACI11 with 16kb BamHI fragment containing ori165 of pBMB165 from This work
strain YBT-1765
pBMBI165A2 27.5kb,pBeloBACI11 with 20kb BamHI fragment containing ori165 of pBMB165 from This work
strain YBT-1765
pBMB165A3 55.5kb,pBeloBAC11 with 48kb BamHI fragment containing ori165 of pPBMB165 from This work
strain YBT-1765
pBMBI165A4 59.5kb,pBeloBAC11 with 52kb BamHI fragment containing ori165 of pPBMB165 from This work
strain YBT-1765
pBMBI165A5 65.5kb,pBeloBACI11 with 58kb BamHI fragment containing ori165 of pBMB165 from This work
strain YBT-1765
pBMB165B1 76.5kb, pBeloBAC11 with HindIII fragment containing genomic DNA from strain This work
YBT-1765
pBMB165B2 31kb, pBeloBACI11 with HindIII fragment containing genomic DNA from strain This work
YBT-1765
pBMB165B3 47.5kb, pBeloBAC11 with HindIII fragment containing genomic DNA from strain This work
YBT-1765
pBMB165B4 65.5kb, pBeloBAC11 with HindIII fragment containing genome total DNA from strain This work
YBT-1765
pBMB165B5 62.5kb, pBeloBAC11 with HindIIl fragment containing genomic DNA from strain This work
YBT-1765
pBMBI165B6 34.5kb, pBeloBAC11 with HindlII fragment containing genomic DNA from strain This work
YBT-1765
pBMBI165B7 42.5kb, pBeloBAC11 with HindIII fragment containing genomic DNA from strain This work
YBT-1765
pBMB165B8 22.5kb, pBeloBACI11 with HindIII fragment containing genomic DNA from strain This work
YBT-1765
Marker, DL2000) TaKaRa ; 1.3 RHRFIEELE DNA B4 B Fn4hik
(SDS) RNA DNA
(Biolabs); [9] [9]
b
; DNA OMEGA [10] DNA DNA Gel Extraction
DNA Gel Extraction Kit 5415D Kit
5415R, Eppendof ; 1.4 FJHRNWEMNFEL
HQL150C, ;
LRH 250A,
3 =y [11]
1.2 IEFEMERFH
(Escherichia coli) LB R 1.5 BAC XERHE
37°C (B. thuringiensis) LB Luo ™, pBeloBACII1
, 28T YBT-1765 BamHI BAC
(Amp)100 pg/L, (Cm)12.5 pg/mL HindllII BAC
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2 PCR
Table 2 Primers and PCR product size
Primers Sequences(5 53T Tw/C Product size/bp
B14-28FP1 ACACCCACGACCTTCTCTTC 56 589
B14-28FP2 GATTTTTACTCCTTCCCGCT
B14-28RP1 GCGCTGCCTTATCTAAATCC 57 492
B14-28RP2 GGCTAGTATCAACGGTTCGTG
D59-23P1 ATAATCTTAGTTGTTCAGGTG 52 527
D59-23P2 TCCACGTGTTGGCTTAAATAC
1765-42P1 GCGATAATCACCAAATACAT 52 534
1765-42P2 GAGAGAACCAGGGGAAGGAA
1765-42RP1 TTTTTGCGAGGTCGTTAGTC 55 514
1765-42RP2 GAGCGTTCTTTTCCGATAGG
orf6-1 AGCAGTTACGTAAATGGAATACAAGATG 60 501
orf6-2 CGAGAGCTCTACACATTTACACATTTACAC
14/BP1 AAGCGGAAATCGGACAAG 54 460
14/BP2 ACTCGGGATCAAGGTTGG
GSX-12RP1 TTCACCCTGGTAAGAAAGACG 57 567
GSX-12RP2 ACATATTGCATTAACCAGGTG
orf2-1 AGGTGAGCAGTTATATCACTGCTCACCTTA 52 860
orf2-2 CATATCTCTACTTTTTCACGTGTAGGCAAT

1.6 Bikifiz e ik ,

Bio-Rad (CHEF Mapper) BAC , 95% ,
(3] , : 1.0% TBE 14~80kb , 30kb,
, 1 xTBE, 14°C, 5.5 V/ cm, 120°, 1000 BAC 5
5.0 15.0min, , 18 h DNA 15~70kb ,
1.7 BE&sHER &N (PCR) 60kb, 2%, 1000
PCR 2 PCR 5.23-5.85Mb,
95°C Smin; 95°C 1min, 52°C 1min, 72°C 3min, 30 BAC 10.2~11.5
; 72°C 10min 1% PCR 2.2 HE# YBT-1765 BAC X E BTk
oril 65
1.8 B REA/MGEE 3.6kb Rep165 .
Kodak 1D 3.6 orf2-1  orf2-2( 2), PCR
BAC , pBMB
1.9 FEHIN SR 165A1 pBMBI165A2 pBMB165A1
DNA , pBMBI165A2 orf6-1 orf6-2
ORF-finder (http://www.ncbi.nlm.nih. 14/BP1  14/BP2( 2), BAC
gov/gorf/gorf.htm1) , 3
1.10 STEf% pBMB165A3, pBMB165A4  pBMB165A5 5
: ; (D
5 8

, B14-28FP1/B14-28FP2 B14-28RP1/B14-28RP2
D59-23P1/D59-23P2  1765-42P1/1765-42P2  orf6-1/
orf6-2 1765-42RP1/1765-42RP2 14/BP1  14/BP2

2 %%%ﬂﬁ\)fﬁ GSX-12RP1  GSX-12RP2( 2),
2.1 E# YBT-1765 BAC X EHMEMLE BAC
YBT-1765 DNA 8
BamH Hind , pBeloBACI11 , YBT-1765 BAC
, YBT-1765 BAC i 8 pBMBI165Bl1,
BAC BAC  pBMBI165B2, pBMB165B3, pBMB165B4, pBMB
, 96 ,  Not 165B5, pBMB165B6, pBMB165B7, pBMB165B8
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—
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1 FRH pBMBI65 HIZIREBEHIE
Fig. 1 Linear contig linkage map of plasmid pPBMB165.The circular bracket: restriction site; the square bracket: the size of
fragment without pBeloBAC11; arrow area: the replication region.

pBMBI165( 1)

2.3 [&EHL pBMBI165 By
2.3.1 pBMB165 26
pBMBI165B1  Pbmbl165B2

BamHI Nofl  Sphl

>

(2

kb M1 23 45 67 8 910111213 kb

2 E{AFK pBMB165B1; pBMB165B2 Ef1]] [

Fig. 2 Agarose electrophoresis of digested plasmid pPBMB165B1

and pBMB165B2. M: PFGmarker; 1,7,13: A DNA +A DNA/ Hind

Marker; 2: pBMB165B1/Sph ; 3: pPBMB165B1/Sph  +BamH

; 4: pPBMB165B1/BamH ; 5: pBMB165B1/Not +BamH ; 6:

pBMB 165B1/Not ; 8: pBMB165B2/Not ; 9: pPBMB165B2/Not
+BamH ; 10: pPBMB165B2/BamH ; 11: pBMB165B2/ Sph

+BamH ; 12: pPBMB165B2/Sph

, PFGmarker ADNA/
Hind , Kodak 1D 3.6
BAC BAC
pBMB165 82 kb pBMB165
, 3
BamH 1

HindIll
BamH 1
Ih G AT IR R pBMB165
BamH 1 Y
\ \ Bacillus thuringiensis

pBMB165

BamH 1>/ﬁ 82kb
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3 pBMBI65 KPRl 14 B 1

Fig. 3 The restriction map of pPBMB165. arrow area: the replica-
tion region; circular area: transposable elements in close proximity
to and within the replicon control region; trigonal area: potential
transposable elements on the basis of terminal sequence of BamHI
fragment.
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2.3.2 pBMB165 >
pBMB165 1kb
, , Not , Sph
pBMB165 BamH Hind , pBMBI165
« 3), pBMBI165 Not Sph pBMBI165
(D , ,
24 HERTFHEENR pBMB165 ,
pBMB165
oril65 20kb  DNA (pBMB165A2 pBMBI165 ,
) (81, pBMB165 pBMBI165A2 40.5 %,
5 1S231U pBMBI165
ISBth165 ISBth166 ISBth167 ICPs
TnBMB165™ 1.6kb , ,
5 20kb  DNA
40.5%(  3) pBMB165A3 pBMB165A4 YBT-1765
pBMBI165A5 , ,
20kb 62kb 4
, 10.7% ( 3) ,
BAC , pBMB0547, 120kb( )
YBT-1765 pBMB165 BAC
pBMB165 Hind
BamH , s % % W
pBMB165 82kb , . ,
pBMBI65A2 18] [1]  Schnepf E, Crickmore N, van Rie J, et al. Mode of replica-
tion, size and distribution of naturally occurring plasmids in
YBT-1765 pBMB165 Bacillus thuringiensis. Microbiol Mol Biol Rev, 1998, 62:
YBT-1765 BAC 775-806.
pBMB165 pBMB165 2]
, 1993.
BamH [3] BaumJA, Coyle DM, Jany CS, et al. Novel cloning vectors
’ BamH for Bacillus thuringiensis. Appl Environ Microbiol, 1990, 56:
: am 3420-3428.
Hind [4] Baum JA, Gonzalez JM. Mode of replication, size and dis-
s s tribution of naturally occurring plasmids in Bacillus thur-
ingiensis. FEMS Microbiol Lett, 1992, 96:143—-148.
[5] van der Auwera GA, Andrup L, Mahillon J. Conjugative
i plasmid pAW63 brings new insights into the genesis of the
pBMBI165, YBT-1765 Bacillus anthracis virulence plasmid pXO2 and of the Ba-
BAC , , cillus thuringiensis plasmid pBT9727. BMC Genomics,
2005, 6: 103.
. [6] Berry C, O’Neil S, Ben-Dov E, et al. Complete sequence
Hind and organization of pBtoxis, the toxin-coding plasmid of
BAC Bacillus thuringiensis subsp israelensis. Appl Environ Mi-
, crobiol, 2002, 68: 5082—-5095.
BAC [7]  Ziegler DR. Bacillus Genetic Stock Center Catalog of
Strains. 7" ed. Columbus:Ohio State Univ. Press, 2000.
’ [8] Huang JY, Guo SX, Sun M, et al. Molecular characteriza-
1kb tion of a DNA fragment harboring the replicon of pPBMB165
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Laboratory Manual, 2" ed. New York: Cold Spring Harbor genomic: methods and protocols. Totowa: Humana Press,
Laboratory Press, 1989. 2003.
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Cloning and physical map construction of a large plasmid pPBMB165 in
Bacillus thuringiensis

Li Wang**, Suxia Guo ", Junyan Huang, Ziniu Yu, Ming Sun”

(College of Life Science and Technology, State Key Laboratory of Agricultural Microbiology,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The largest detected plasmid pPBMB165 from Bacillus thuringiensis subsp. tenebrionis strain YBT-1765
(Hgap) was cloned and its physical map was analyzed. For the cloning, two BAC libraries were constructed with
their plasmid DNA and genomic DNA, respectively. The plasmid DNA BAC library was obtained by partially di-
gesting plasmid DNA with BamHI and then cloning to pBeloBACI11 vector, whereas the genomic DNA BAC li-
brary was done with HindlIIl partial digestion. With the chromosome walking strategy, the plasmid BAC library
was initially screened by the primers designed according the sequence coding replication protein Repl65 on a
previously identified 3.6kb DNA fragment (pBMB165-F4A). Finally, 5 clones covering the most of plasmid
pBMB165 were obtained. When screening the genomic DNA BAC library, 8 clones covering whole plasmid
pBMB165 were isolated. By restriction analysis of these 13 BAC clones, the physical map and the linear linkage
map of plasmid pPBMB165 were constructed and the size of pPBMB165 was calculated to be 82kb. Based on the
DNA sequence of the BAC insertion ends and a previously published 20kb fragment on recombinant plasmid
pBMB165A2, there were redundant transposable elements appeared on this large plasmid. This study provided a
novel way to clone large plasmid from B. thuringiensis, to draw the physical map by construction of BAC library,
and to dissolve the problem in cloning large plasmid from B. thuringiensis.
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