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Stepping in to the

world of Bacillus
thuringiensis

genomics
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Introduction - B.c.s.I.

From Research fo Market
From Lab o Field

Bacillus
cereus
sensu lato
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IPM-4-CITRUS

Introduction — B.c.s.I.

* Phylogenetic analysis to distinguish between Bacillus cereus sensu lato

members:

— Phenotypic observations

— 16S rDNA sequencing

— Housekeeping genes

— Whole genome sequencing (WGS)
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Introduction — WGS in B.c.s.l.

From Research o Market
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Introduction — WGS in B.c.s.l.

From Research 4o Market
From Lab Ao Field

4 complete genomes reported for
Bacillus thuringiensis serovar kurstaki
Btk: HD73, YBT1520, BMB1 & HD-1

79 complete genomes reported for
Bacillus thuringiensis

429 complete genomes reported in

“ the Bacillus cereus sensu lato group

Why re-sequence HD-1?
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Introduction — WGS in B.c.s.l.

From Research fo Market
From Lab o Field

Mobile Genetic Elements
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This study...

From Research 4o Market
From Lab to Field

o ... fits within the scope of the WP2
— Sequence the three star strains:
* Btk Lip: isolated from Lebanon
* Btk BLB1: isolated from Tunisia
* Btk HD-1: the reference strain for anti-lepidopteran activity
— Highlight their various genomic features

— Mine the 6-endotoxin genes
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WGS sequencing approach
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Results: General WGS data

fo Market
From Lab to Field

l Based on previous sequencing data....

HD-1 BLB1 Lip

Genome completeness
(BUSCO v.5)

GC percentage (%) 34.89% 34.94% 34.93%

Number of plasmids

99.5% 99.69% 99.78%

post assembly & 13 10 ?? 11?2
verification

kurstal.(i serovar v v v
confirmed?
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Results: General WGS data

From Research fo Market
From Lab o Field

l Based on previous sequencing data....
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Results: Phylogenetic analysis

From Research 4o Market
From Lab to Field

Aim:
See how closely the strains are related to each other and to other

Bacillus thuringiensis strains from the database
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From Research

Results: Phylogenetic analysis
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Fomiab eraa
Based on previous sequencing data....
T, Bacillus thuringiensis galleriae HD29
oooerats — oL Bacillus thuringiensis kurstaki Lip
Loowes: ___ Bacillus thuringiensis kurstaki YBT-1520
— = Bagcillus thuringiensis kurstaki HD73
B acazmares DonETE Bacillus thuringiensis kurstaki HD-1 (new)|
< consos L Bacillus thuringiensis kurstaki HD-1 (ref)
omzots Bacillus thuringiensis kurstaki BLB1
e Bacillus thuringiensis BMB171
i v — Bacillus thuringiensis H3
aoomme Al Bacillus thuringiensis thuringiensis 1S5056
aooussszn P e Bacillus thuringiensis HD771
— ol pagiue thuringiensis HD12
e Bacillus thuringiensis israelensis HD789
— ] e Bacillus thuringiensis israelensis HD1002
i Bacillus thuringiensis israelensis AM65-52
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From Research 4o Market
From Lab to Field

Results: Toxin-carrying plasmids
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Results: 6-endotoxins genes

From Research fo Market

o o l Based on previous sequencing data....
8-endotoxin- .
Crystal shape . HD-1 BLB1 Lip
coding genes
crylAa 1 1 1
. . crylAb 1 1 1
Bipyramidal
crylAc 1 1 2
crylla 1 1 1
. cry2Aa 1 1 1
Cubic
cry2Ab 1 1 1
Total number of 6- 6 6 7
endotoxin cry genes
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Results: 6-endotoxins genes \ Based on previous sequencing data....

crylAa

From Lob.

crylia
cry2Ab \ cry2Aa crylAc

pLip300
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Results: 6-endotoxins genes Based on previous sequencing data....

From Research fo Market
From Lab o Field

crylAc crylAb
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pHD1-69

pBLB1-12
crylAb 5 Kbp 100%
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Results: Mobile Genetic Elements (MGE)

Based on previous sequencing data....

* One prophage was detected in:
— HD1 - YES
— Lip > YES
— BLB1 > NO
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Results: Predicted Antimicrobial Resistance Genes

Based on previous sequencing data....

|
e All 3 strains had:

— class A Bacillus cereus Bc beta-lactamase
— fosfomycin thiol transferase

These resistance genes are normally found in Bacillus strains
Whether they are expressed or not remains to be verified

experimentally
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Take home messages & Next steps

fo Market
o Field

* Detailed genomic analysis of Bacillus thuringiensis strains:
— A must before their mass use as biopesticides
— Rich mobile genetic elements content

— High potential for genetic exchange within a microbial

community
* Complement bioinformatic genomic analysis by wet lab data:
— &-endotoxin gene expression & protein production ?

— Resistance to antibiotics ?
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