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Classification of Cel |-Surface Receptors.
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Three canonical quorum—sensing circuits in bacteria and
Structures of different bacterial autoinducers.
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Quorum sensing

* When bacteria are present in high concentrations.

¢ One or multiple species.

¢ Gene expression in response to cell-population
density.

¢ Process: symbiosis, virulence, competence,
conjugation, antibiotic production, metility
sporulation, and biofilm. ceus secrete motecutes

Horizontal gene transfer increases 10-600X

Conjugation

Transfection

Transduction
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The Vibrio fischeri Lux|/LuxR quorum
sensing circuit.
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e The Pseudomonas aeruginosa Las|/LasR-
b Rhl1/RhIR quorum sensing system.
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Two component signal transduction in

Gram positive bacteria

@ Response Regulator

1 1

»
pephide signal Rirpal pena(s)
precursor locus

QUORUM SENSING IN V/BRI/0 HARVEY! : A HYBRID
HOMOSER INE LACTONE/TWO-COMPONENT
SIGNALING CIRCUIT

Lo  [0D

AV
>,
@ 1axCDABE

-

Quorum sensing control of competence
and sporulation in Baci//lus subtilis.
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Interspecies Communication and the
LuxS Family of Al—Synthases

Al1 > AIS to AIS
Al2 > AIS to DTAC
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INTERGENERA AND |INTERKINGDOM

COMMUNICATION BIOFILM FORMATION

Seaweed De//sea pulchra
possess natural agents
that counteract quorum
sensing in the bacterium
Serratia |iquefaciens.

Biofilms (Coing Wateg @j Biofilm formation:
EEEE Attachment Colonization

Impact ...

ﬁgﬁi o mmm“h““umm
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Y Benefits of Biofilm Formation to Bacteria
Biofi Im (Anton van Leeuwenhoek in 16s4)

Biofilm = a microbial community
attached to a surface

May be one or several organisms
Sessile organisms: attached
Planktonic organisms: free livi

Adherence to hospitable locale
Syntrophic metabol ism
Horizontal gene transfer
Disease reservoir




Infectious Disease Biofilms

Dental plaque

Endoca r d i t i s Biofilms: the coral reefs of the microbial world
it

. c y s t i c * structure influcnced by fluid dynamics
Fibrosis —

- Otitis media
Urinary romiip N :
catheter Y 7
Implants

Climax Biofilm

Reaches optimal size

External organisms become planktonic, leave to
colonize elsewhere

Cells nearest the surface become quiescent or
die due to |limited 0:and nutrients, increased

waste j

Increased antibiotic resistance

Glycocalyx

- Complex
exopolysaccharides

- Adhesion

Protection from
biocides
antibiotics
bacteriophage

- free—living amoebae

- WBC

- Biofilm is a molecular filter

- Reduces drug activity

Antimicrobial Resistance

- 10-10* higher doses of

antimicrobials needed to kil l

biofilm compared with planktonic
organisms

- Low metabol ism of attached cells
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Resistance to Immune System Clearance Infectious Kidney Stones

15-20% involve urinary tract infection
Bacterium ——> biofilm ——> mineral ization

Phagocytosis (macrophages, PMNs) - Causative organisms have urease
surface binding - urea ——> NHs+ H:C03
engul fed . o |
. . . . Biofilm concentrates urease ——> crystﬂl
killed with digestive enzymes and ) e et e e
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Endocarditis

e et il * Ability of Yersinia pestisig
- block flea midgut

Requires prior valve injury

200X increase in antibiotic

resistance . - Ability of Vibrio cholerae t

Rabbit model: block biofilm survive in seawater
formation ——> acute virulent
infection ’
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- Ability of uropathogenic E.

col/i to block growth of oth
microbes
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