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Table 2 PCR primers used in this study
Table 1  Cytotoxicity and occurrence of enterotoxin Primer Sequence 53’ Product GenBank
. . . size/bp accession No.
related genes in some strains of B. cereus group Deg-pleR-S * COGGIGE AG GIATACCCAAGT g
Strains Cytotoxic - Hbl complex  — Nhe complex DegpleR-A %  AAT AG TITGCAATIGC AG TITICA
activity hbIA  hblC  hbID nheA nheB nheC hblA-S GIGCAGATCTTGATGCCGAT 00 120441
Be B-4ac + + - - - + + + - hblA-A ATGCCACTGCGTGGACATAT
Be F4433/73 e - -+ 4+ 44 hbIC-S AATCAAGAGCTGTCACGAAT 750 U63928
Be F3502/73 + . - - - _ _ hbiC-A CACCAATTGACCATGCTAAT
Be CIP 5832 e e e hbID-S AATGGTCATCGGAACTCTAT 40 U928
Be DB1248 hblD-A CTCGCTGTTCTGCTGTTAAT
¢ 8 h - T T T T nheA-S TACGCTAAGGAGGGGCA 50 Y19005
Be MADM 1279 + + - - + + + o+ nheA-A GTTTTTATTGCTTCATCGGCT
Be MS 10362 ++ o+ - - - + o+ nheB-S CTATCAGCACTTATGGCAG 770 Y19005
Be AND1309 + + + - - + + nheB-A ACTCCTAGCGGTGTITCC
Be AND1313 + + + - - - + - - nheC-S CGGTAGTGATTGCTGGG 583 Y19005
Be 421-3 v+ e - e -y nheC-A CAGCATTCGTACTTGCCAA
Be 421-4 o+ _ _ _ n _ _ _ * Degenerate primer pair designed considering the variation of plcR gene sequences
of B. cereus group strains.
Be ATCC 33018 + + + - - - + -+
Bi. kurstaki AW05 + + + + + + + + o+
Bt . kurstaki HD1 + + + + + + + + o+ 2
Bt . kurstaki DMU67 + + + + + + + o+
Bt . kurstaki KTO + + + + + + + + o+ 2.1 plCR
Bt . kurstaki Bi947 + - - - - - - - 21
Bt . kurstaki Bi657 + + - - - - - - - 4
Bt . israelensis HDS67  + + + + + + o+
Bt . israelensis 4Q2-72 + + + + + o+
Bt. alesti HD4 4+ o+ + o+ o+ o+ o+ DBi248
Bt . indiana HD521 + + + - + + + + o+ 1 plcR
Bt . dakota HD932 + + + - + + + + o+ | DNA
Bt . tenebrionis DSM5526  + + + + + + + + o+ 7 N
Bm DSMZ 2048 v - - ARSE - - pleR pleR
Bw DSMZ 11821 + + - + + + - + o+ 1
OO0 11213 14
1.2
FDA
35C 24h
1 PicR PCR
1.3 DNA PCR Fig.1 PCR analysis of the gene encoding Pleiotropic virulence regulator
DNA 11 PlcR. M. DI2000 1.Negative control A 2.4Q2-72 3.AWO05
hbl nhe 4.MADM 1279 5.KT0 6.DMU67 7.DSMZ 2048 8.CIP 5832
PCR 9.DBt248 10.ANDI309 11.ANDI1313 12.ATCC 33018 13.421-3
Lane 14. 421-4 B 2. F4433/73 3.¥3502/73 4.MS 10362
GenBank 2 5.DSMZ 11821 6.HD567 7.DSM 5526 8.HDI  9.B-4ac
plcR PCR 10.HD4 11.HD521 12.HD932 13.Bt657 14.Bt947.
NCBI Bc plcR
2.2
3 hbl
PCR X X
. . . Bt 320bp 750
94°C 1min 55°C Imin 72°C 2min 30 72C poouop
. 430b,
Tmin  1.5% PCR P
26 hbl
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83 % 3 nhe

9 1 11 12 13 14

2 nheC

Fig.2  PCR amplification to detect the occurrence of nheC. M.
DI2000 1.Negative control A 2. 4Q2-72 3.AW05 4. MADM
1279 5. K10 6.DMU67 7.DSMZ 2048 8.CIP 5832 9. ANDI309
10. 421-3 11. ANDI1313 12. ATCC 33018 13. 421-4 14.Bi657
B 2.F4433/73 3. F3502/73 4.MS 10362 5.DSMZ 11821 6.
HD567 7. DSM5526 8. HD1 9.B-4ac 10. HD4 11. HD521 12.
HD932 13. DBt248 14. Bt947.

PIcR
C 12
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Detection of some toxin genes related to pathogenicity in
Bacillus cereus group strains

HU Xiao-min' > CAI Ya-jun' ZHOU Guo-ping' YUAN Zhi-ming' "
' Wuhan Institute of Virology ~CAS ~ Wuhan 430071 China
2 Graduate School of Chinese Academy of Sciences  Beijing 100039 China

Abstract Bacillus thuringiensis is a member of the B. cereus group which also contains B. cereus B. mycoides B.
pseudomycoides B . anthracis and B . weihenstephanensis . Among them B. thuringiensis and B. cereus share a high
level chromosomal similarity and are phenotypically similar except that B. thuringiensis has insecticidal plasmid encoding
crystal proteins. Twenty-six B. cereus group strains were surveyed in this study for the presence of enterotoxin genes and
other toxin genes related to pathogenicity. PCR results showed that the pleiotropic virulence regulator plcR was presented
in 17 B. cereus group strains. About 73% of the B. cereus group strains and 83% of the B. thuringiensis strains
contained at least one of the three hbl genes and one of the three nhe genes indicating that B . thuringiensis including
strains used commercially had enterotoxin encoding genes. Additionally B. cereus DBt248 was proved to be devoid of
all three hbl genes three nhe genes or plcR. Thus this strain might be a potential candidate as a host strain for
expressing B . thuringiensis crystal toxins to construct safety insecticidal engineering strains without enterotoxic activity.
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