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IN R A@ The structure of bacterial Mfd dictates
the pathogenicity in Bacillus cereus

MéiAGEﬁ&.MicaliszAgroParisTech, Mfd “Mutation fre decline. o o _ _
Université Paris-Saclay, 78350 Jouy-en- guency decline- protein is ubiquitous and involved in
Josas, France. bacterial DNA repair. Mfd confers bacterial protection against the nitric oxid
Samantha Samson?, Delphine immune response mounted by the host during infection!?. Mfd preserves DNA
Cormontagne?, Seav-Ly Tran’, integrity, helps to repair DNA damage. Reversely, its neutralization empowers the

Soléne Albert!2, Nalini Ramarao?

and Gwenaélle André? host immune system.

Issue: are there patterns in sequence, and 3D markers in structure of Mfd that
could explain the clinic vs non-pathogenic phenotype of Bacillus cereus?

gwenaelle.andre@inrae.fr

Method We did multiple sequence analysis (MSA) of a
2 collection of B. cereus strains with conflicting
Activatio"' ‘ ¢ ::\;ti:;ir:ﬁon pathogenicity signatures. The two most distant Mfd

| were homology modeled and analyzed with respect to
solved structures of Mfd from E. coli**. To assess the
NoDNARepair | F€l€vance of the mutation ratio, we did MSA within the
same collection for house-keeping genes with distinct
Hostimmuneresponse | expression level PykA and FtsZ.
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- T} Results
‘.:,_H.". 1MD-. Based on Mfd sequences alighment, clinical and non
Dla D2  Dib D6 (TD2) . . _
+-UvrB homology module—> _ AID +—— transiocation moduie ——  handle pathogenic strains could be separated in two clusters.
/ — In total, 28/1176 residues are distinct between the
550 RHLEEGLTKTMQRLSDDRLRTAVLETVSHEIEMLRNGQSIEQUFRYLS T FRRYPASLIDY . .
513 KHLEEGLTRTMQRLSDDKLKTAVLETVSHEIEMLRNGQSIEQMFRYLSIFRMPASLIDY most distant strains S50 and S53. They located on
512 RHLEEGLTKTMQRLSDDRLETAVLETVSHEEIEMLRNGQSIEQUFRYLS T FRRYPASLIDY
544 RHLEEGLTKTMQRLSDDRLKTTVLETVSHEIEMLENGQSIEQUFRYLSIFRRPPASLIDY UvrB homology module. To infer on putative co-
511 RHLEEGLTKTMQRLSDDRLETTVLETVSHEIEMLRNGQSIEQUFRYLS I FRRYPASLIDY Ut ; 4 MSA f h foi
552 RHLEEGLTKTMQRLSDDRLE gal E TV SEELEMLENGQSIEQUFRYLS T FRRYPASLIDY
510 QHLEEGLTKTMQKLSDDKLKE'Z‘VSHEIEMLKNGQSIEQMFKYLSIFK paszrpy NOn-Pathogens evolution, we per orme d or € prO emn
546 QHLEEGLTRTMQRLSDDRLK *P¥LETVSHEIEMLENGQSIEQMFRYLSTFRRYPASLIDY partner UvrA. UvrA shows the same per”e of
56 QHLEEGLTKTMQRLSDDRLETTVLETVSHEIEMLENGQSIEQUFRYLSTFRRYPASLIDY

S38 QHLEEGLTRTMQRLSDDRLRKTTVLETVSHEIEMLENGQSIEQMFRYLSIFFKRPASLIDY

pathogenic/non pathogenic as Mfd and a higher level

57 KRLEEGLTRTMQKLSDDKLRTTVLETVSHEIEMLENGQSIEQMFKYLSIFY

59 KHLEEGLTKTMQOKLSDDKLKTTVLETVSHEIEMLENGQSIEQMFKYLSIFR of substitutions while Py kA and FtsZ show hard |y any

555 KHLEEGLTRTMQKLSDDKLRTTVLETVSHEIEMLENGQSIEQMFKYLSIFY

514 KHLEEGLTRTMQKLSDDKLRTTVLETVSHEIEMLENGQSIEQMFKYLSIFY mutations.

515 KHLEEGLTRTMOKLSDDKLRTTVLETVSHEIEMLENGQSIEQMFKYLSIFY .

P oo s e Pathogens Interaction of UvrA/UvrB homology module has been
HLEEGLTKTMQKLSDDKLETTVLETVSHEIEMLENGQSIEQMFKYLSIF

S17 KHLEEGLTRTMQRLSDDRLKTTVLETVSHEIEMLENGQSIEQMFRKYLSIFY
S59 RHLEEGLTRTMQRLSDDRLRKTTVLETVSHEIEMLENGQSIEQMFRKYLSIFY
Sel KHLEEGLTRKTMQRLSDDRKLKTTVLETVSHEIEMLENGQSIEQMFRKYLSIFY
S62 RHLEEGLTRKTMQRLSDDRLEKTTVLETVSHEIEMLENGQSIEQMFKYLSIFY
S353 FﬁLEECLTFTMQFLSDDFLF”TﬁLETVSiEIEMLKNCQSIEQMFFYLSIF'

modelled using solved complex from E. coli**. It
requires the disruption of D2/D7 interaction but
engages a conserved interface. Refinement through

molecular dynamics with Gromacs is in progress.
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UvrA of Nucleus excision repair complex

Mtd alignment in B. cereus separates pathogenic vs non pathogenic strains. Using an in vivo insect model of

infection, we are currently testing if mfd gene of a pathogenic strain complements a non-pathogenic strain and vice-
versa, if Mfd gene of a non-pathogenic strain could complement the virulent phenotype of a pathogenic strain.
Also, residues identified as substituted will be shortly site-directed mutated.
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