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IL GRUPPO BACILLUS CEREUS
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‘B. manliponensis’' JCM 158027

—>  B. cytotoxicus NVH 3917

B. mycoides DSM 20487 =

B. weihenstephanensis WSBC 102047 -
B. cereus ATCC 145797 —

% B. thuringiensis ATCC 107927 —d

B. toyonensis BCT-7112T

B. anthracis Ames —

FSL K6-0069 —

FSL J3-0113

FSL P4-0569
FSL W8-0169T . L. .

a1 1575 583 I = Bastoncelli Gram-positivi, aerobi o
FSL P2-0415 aerobi facoltativi, sporigeni

FSL M7-1251 = Ampiamente diffusi nelllambiente
il MA090 sotto forma di spore

FSL M7-0044 . .

= Specie strettamente correlate a livello

FSL H7-0353 . . . L.

ser pasn genetico ma con diversi ecotipi

‘B. gaemokensis' KCTC 133187 —— " Patogene e non patogene
‘B. bingmayongensis' FJAT-13831T ?

B. pseudomycoides DSM 124427
—  B. wiedmannii

(Miller et al. Int J Syst Evol Microbiol 2016)



BACILLUS CEREUS: DIFFUSIONE E ISOLAMENTO
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BACILLUS CEREUS: MOTILITA

= Mobile per
flagelli peritrichi e

" Sciama su
superfici solide
o semisolide

Cellula swarm

Maggiore adesivita a superfici biotiche e abiotiche
Incrementata sintesi e secrezione di alcuni fattori di virulenza




BACILLUS CEREUS: VIRULENZA

= Due complessi enterotossici:

emolisina BL (HBL) e enterotossina non-emolitica (NHE)
= Varie emolisine/citolisine:

Hlyl (cereolisina O); Hlyll; Hiylll, HlylV(citossina K CytK)
= Enterotossine minori (Ent FM; Ent Bcet...)
= Diverse fosfolipasi-C
= Collagenasi
= Tossina emetica
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EMOLISINA BL HBL

= Prodotta da circa il 60% dei ceppi di B. cereus

= Attivita
emolitica
dermonecrotica

incremento permeabilita vascolare
necrosi oculare

enterotossica > FT




ENTEROTOSSINA NON EMOLITICA NHE

= Prodotta da circa il 100% dei ceppi di B. cereus

= Attivita
enterotossica?
apoptosi (Liu et al., Cell Microbiol, 2016) —>
cellule epiteliali




Hwy I, Hwy 1l, Hu IV

lipid raft

Hly | Cereolisina O
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FOSFOLIPASI C

Attive su diversi tipi cellulari
Ruolo determinante nelle infezioni sistemiche sostenute da B. cereus
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TossSINA EMETICA CEREULIDE

Dodecadepsipeptide (D-O-Leu—D-Ala—L-

H,,In, ‘¢.«,ro\)k\fqr ¢qr°\)’~..rf ¢. OJLOH — O-Val-L-Val);  sintetizzato da  un

complesso di sintetasi peptidiche non-

JGB9B

ribosomiali (NRPS) dette cereulide

ot oosormial —
EyBos: 0% Yo ofo sintetasi e codificate dal cluster di geni
L nog ces
S A o AT Estremamente termostabile (120°C per 90
¢ ®N coreulide min), stabile ad un ampio range di pH (2-11) e

resistente agli enzimi proteolitici

e Agisce come ionoforo del K*

e Alterazione del gradiente
elettrochimico

e Alterazione mitocondriale




TossSINA EMETICA CEREULIDE

a cereulide: [(D-O-Leu-D-Ala-L-O-Val-L-Val},{D-O-Leu-D-Ala-L-O-Val-L-Val)]
isccereulide A :  [(D-O-Leu-D-Ala-L-O-Val-L-Val),(D-O-Leu-D-Ala-L-C-Leu-L-Val)|
isocereulide B: [{D-0-Leu-D-Ala-L-O-Val-L-Val),(D-0-Val-D-Ala-L-0O-Val-L-Val})]
isocereulide C:  [(D-O-Leu-D-Ala-L-©-Val-L-Val),(D-O-Leu-D-Ser-L-O-Val-L-Val)]
isocereulide D:  [(D-O-Leu-D-Ala-L-O-Val-L-Val),(D-O-Leu-D-Ala-L-O-Val-L-Ala)]
isocereulide E:  [(D-O-Leu-D-Ala-L-O-Val-L-Val),(D-O-Leu-D-Ala-D-O-lle-D-Ala)]
isocereulide F:  [(D-0-Leu-D-Ala-L-O-Val-L-Val);{L-O-Val-L-Val-L-O-Val-L-Val}]
isocereulide G: [(D-0O-Leu-D-Ala-L-O-Val-L-Val);{L-O-Val-L-Val-D-O-Leu-D-Ala)]

b — LovaLva
— D-O-Leu-D-Ala
— OX-Y
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EFFETTO EMETICO DELLA CEREULIDE

Dipendente dalla stimolazione dei T
recettori 5-HT; sui neuroni vagali nerve endings
afferenti
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IMIALATTIE NON GASTROINTESTINALI

Varieta di infezioni locali e sistemiche

Infezioni cutanee, batteriemie, meningitis, endoftalmiti.......

Species Total samples(n. of strains) Deep body sites(n. of strains) Superficial body sites(n. of strains)
B. cereus 33.3% (25) 32.0% (16) 36.0% (9)
B. pumilus 18.7% (14) 22.0% (11) 12.0% (3)
B. subtilis 14.7% (11) 10.0% (5) 24.0% (6)
B. licheniformis 6.7% (5) 10.0% (5) 0.0% (0)
B. megaterium 6.7% (5) 6.0% (3) 8.0% (2)
B. simplex 6.7% (5) 6.0% (3) 8.0% (2)
B. mycoides 4.0% (3) 2.0% (1) 8.0% (2)
B. flexus 4.0% (3) 4.0% (2) 4.0% (1)
P. glucanolyticus 2.7% (2) 4.0% (2) 0.0% (0)
P. amylolyticus 1.3% (1) 2.0% (1) 0.0% (0)
P. lautus 1.3% (1) 2.0% (1) 0.0% (0)
Total 100% (75) 100% (50) 100% (25)

doi:10.1371/journal.pone.0152831.t002
(Celandroni et al., PLOSone 2016)



IMIALATTIE NON GASTROINTESTINALI

Species(n. of strains) Toxins/enzymes Virulence genes
Hemolysins HBL PC-PLC Proteases plca sph cytK nheA nheB nheC

B. cereus (25) 100 84.0 88.0 56.0 40.40.0 52.0 24.0 60.0 56.0 56.0
B. pumilus (14) 92.8 0.0 0.0 100 0.0 0.0 0.0 71.4 50.8 57.1
B. subtilis (11) 0.0 0.0 0.0 100 0.0 0.0 0.0 18.2 0.0 0.0
B. licheniformis (5) 0.0 0.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0
B. megaterium (5) 0.0 0.0 0.0 100 0.0 0.0 0.0 20.0 0.0 0.0
B. simplex (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B. mycoides (3) 0.0 0.0 0.0 33.3 0.0 0.0 0.0 0.0 0.0 0.0
B. flexus (3) 0.0 0.0 0.0 100 0.0 0.0 0.0 33.3 0.0 33.3
P. glucanolyticus (2) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
P. amylolyticus (1) 0.0 0.0 0.0 100 0.0 0.0 0.0 100 0.0 100
P. lautus (1) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total (75) 50.6 28.0 29.3 69.3 13.3 17.3 8.0 40.0 28.0 32.0

doi:10.1371/journal.pone.0152831.t1004
(Celandroni et al., PLOSone 2016)



SINDROME DIARROICA
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DIARRHEA

Diarrheal syndrome is due to the production of heat labile
enterotoxins during growth of vegetative cells in the
small intestine of the host and the infective dose is 10%—
10° cells per gram of food. This syndrome is mild and
primarily manifested by abdominal cramps and diarrhea
following an incubation period of 8 to 16 h and lasting for
6 to 12 h. Diarrhea may be mild or profuse and watery.




SINDROME EMETICA

The emetic syndrome is more severe and acute than diarrheal syndrome and
is referred to as “short-incubation” or emetic form of the disease. Emetic
syndrome is characterized by nausea and vomiting and abdominal cramps.
The toxin responsible for this syndrome is a small cyclic heat-stable peptide
which causes vomiting after 1 to 6 h of ingestion (average 2 to 5 h). The
toxin is preformed and indigested with food. In emetic type of illness, the
dose is about 10°-102 cells per gram in order to produce sufficient toxin. It
resembles Staphylococcus aureus food poisoning in its symptoms and
incubation period.




Bacillus cereus:
a flexible human pathogen




