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Mecanismos envolvidos em interagcoes microbianas

Predation Specialized structures —predacious
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Mecanismos envolvidos na interacao - predacao

S

) Bdellovibrio
KR'{ Bacterial prey

"~ 10 minutes = - ) Cell wall

Periplasmic
pace

(m

{

Y
-
~

10 secondsl cytOplasmlc
membrane

20 minutes

(a)

1um

(b)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Bdellovibrio bacteriovorus



Competicao microbiana - sideroforos
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Competicao microbiana - Sideroforos
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Antibiose é um tipo de interacao entre dois ou mais micro-organismos, que resulta em um
ambiente negativo para um ou mais destes individuos. Para isso estes micro-organismos

utilizam da capacidade de producao de compostos quimicos que atuam sobre o crescimento
e sobrevivéncia da outra espécie.




Antibiose - mecanismos de acao

a Coll wall biosynthesis b Protein biosynthesis © DNA and RNA replication
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Mecanismos de acao de antibioticos ja conhecidos.




Func¢des da Membrana Plasmatica - transporte

Transporte activo Transporte pasivo
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Transportes de solutos e efluxo de drogas



Funcdes da Membrana Plasmatica
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Mecanismos de resisténcia a drogas



Funcdes da Membrana Plasmatica - Sistemas de secrecao
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ClpB ATPase
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Typel Typelll TypeV Type lll Type IV Type VI Type VIl

HM: membrana do hospedeiro

OM: membrana externa

IM: membrana interna

MM: micomembrana (Mycobacterium)
OMP: Proteina da membrana externa
MFP: proteina de fusdo a membrana
ATPases e chaperonas= amarelo



Antibiose - Sistema de Secrecao do tipo 6 (T6SS)

Attack Deployment/assembly Counterattack Re-deployment
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Modelo de interacao V. cholera e P. aeruginosa:

Ataque de V. cholerae via T6SS € percebido pela transdugdo de sinais de P. aeruginosa.

Contracao da bainha (violeta) dispara o injector (verde escuro) e libera o efetor Tsel (peptidioglycan amidase)
Tsel leva a célula de V. cholera a lise

A ATPase e desfosforilagao induz a desorganizagao do T6SS.




Interacao microbiana

Modified plant community
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Antibiose - Interacao microbiana

a \Candida albicans Attachment, growth and biofilm formation

—~Pseudomonas aeruginosa
_—

Accumulation of virulence factors
and quorum-sensing molecules

Pseudomonas aeruginosa se liga na superficie de Candida albicans e
forma biofilms.
Produz fosfolipaseC e fenazinas para matar o fungo filamentosos

Phospholipase C

Phenazines

Death of filaments
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Homoserina lactona produzida por P. aeruginosa inibe o

°
5 oOJ_“HLS ° crescimento hifal de C. albicans impedindo a filamentacdo do fungo.

Fase leveduriforme de C. albicans é resistente a P. aeruginosa,
favorecendo a coexisténcia de ambas em culturas mistas.

Rasl-cAMP-PKA pathway
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Decreased swarming ——> Increased biofilm
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Decreased quorum sensing ——> Decreased virulence
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Modo de acao de bacteriocinas de bactérias lacticas
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Modo de acao de bacteriocinas

Colonising peptide Killing peptide Signaling peptide
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Bacteriocin

e Antimicrobial peptides produced by bacteria which Kill or inhibit the growth of other bacteria

e Natural preservatives

e Bacteriocin vs. antibiotics

Characteristics

Bacteriocin

Antibiotics

Producer

Bacteria
(LAB, E. coli)

Usually actinobacteria and
fungi
(not always)

Chemical composition

Proteinaceous

Complex ring structure

Antimicrobial activity

Narrow spectrum

Varying spectrum

(specific) (less specific)
Host cell immunity Yes No
Application Food and plant profection | Clinical




Metabolitos secundarios
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(4) Scanning electron
micrograph of A. nidulans.

(C) Magnification of A.
nidulans (Scale bar: 20 pm.)

(E) Further magnification of
A. nidulans

(B) Scanning electron micrograph
of A. nidulans coincubated with S.
hygroscopicus. (Scale bar: 200

um.)

(D) Magnification of B. (Scale bar:
20 pm.)

(F) Further magnification of D
showing the close contact
between the filamentous bacteria
and fungal mycelia.

Schroeckh V et al. PNAS 2009;106:14558-14563 I I g ‘ } : ‘!




100000
s I A A }\
1 2
3
10000 - T "
I
N A
IV 15 i p
,\_,\,_A__A_.\_./\/L,_/L A
oy 1000 -
E v :
gg VI J\ i R
2a& v .
= 100 S . ‘ . . , ‘
T, 15 17 19 21 23 25
(1'd time [min]
10 - _
1 I 1
| 1 I I | I
| I 1l \V; V VI Vil

PKS orsA (AN7909) gene expression and HPLC profiles of supernatants. I: Control, A. nidulans. I1: Cocultivation of A. nidulans and S. hygroscopicus
(1/20). III: A. nidulans culture, inoculation with filtered S. hygroscopicus culture supernatant. IV: Cocultivation of A. nidulans and S. hygroscopicus,
inoculation with 1/100 volume of S. hygroscopicus culture. V: Cocultivation of A. nidulans and S. hygroscopicus (1/100) separated by a dialysis
bag. VI: Cultivation of A. nidulans, inoculation with 1/20 volume culture supernatant of a coculture of A. nidulans WT and S. hygroscopicus. VII:
Cultivation of A. nidulans with 1/20 volume culture supernatant of a coculture of A. nidulans AorsA (AAN7909) strain and S. hygroscopicus.
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% growth

Controle de Fusarium por bactérias antagonistas

B Sterile water

® Bacillus subtilis (Beech)

o Bacillus amyloliquefaciens (CF26)

m Bacillus subtilis (MIT)
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Controle de Fusarium por bactérias antagonistas

Figure 1. Biological control of Fusarium spp by commercial and natural microbiocides. Polytunnel greenhouse grown
healthy scented cut flower stock in Fusarium suppressed soil (A) and symptomatic Fusarium wilt disease infested soil
(B). KirbyBauer Petri plate assays (C)-(F) demonstrating antifungal activity against Fusarium oxysporum: untreated
control (C), Prestop and Serenade Max (D), AlgiVyt Mn/Zn (E), Bacillus subtilis (F).



Metabolitos secundarios
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Estratégia para desenvolvimento de uma nova droga

Identification of

Isolation of Assessment of the isolates/De-
microorganisms from isolates for AM replication at the
the environment activity producer level
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In vivo evaluation, Extraction and identification
clinical trials and Production of bioactive compounds/
commercialization ontimization De-replication at the

compound level



