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Dairy Dairy 
BiofilmsBiofilms

ConstitutiveConstitutive
MicrofloraMicroflora

QuorumQuorum
SignalsSignals
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� Objective was to study 
the constitutive 
microflora 

� Samples were collected 

� raw milk line, pre and 
post pasteurization

� Primary identification of 
over 100 isolates from 
biofilms carried out
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66 isolates 

¼ S. aureus
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37 isolates 
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Not detected1.01.0E. aerogenes

Not detectedNot detected1.0Lactococcus

Not detectedNot detected1.0Lactobacillus

4.01.01.0E. coli

2.02.01.0S. aureus

2.01.03.0B. cereus

Buffer tank out-
let (isolates 18)

Pasteurization out-
let (isolates 11)

Silo
(isolates 11)

Organism
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49 isolates
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� in vitro development and enumeration of Biofilms
� Single and mixed species

Colonized cells on 
SS coupons (5,000x)

EPS producing isolate of
B. cereus (10,000x)

Epifluorescence
Microscopy (1000x)

Micro-
colony

EPS
thread

Epifluorescence
Microscopy (1000x)
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Irreversible adhesion
12h

Reversible adhesion
6h   

Conditioning of surface Micro-colony formation

Biofilm 

Detachment and dispersal

Proteinaceous
Residues
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Clean substratumClean substratum Molecular adsorptionMolecular adsorption Phase IPhase I Phase IIPhase II
8h8h

Phase IIIPhase III
12h12h

FlowFlow
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At this stage we 
hypothesized that 
certain quorum 

signals might also 
play a role in biofilm 

formation
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Quorum Signals
E.coli 0157:H7

Biofilms

stx Vesicle 
Virulence Expression
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� Biofilms formation estimated 
using luminescence assay 
� lux-E. coli 0157:H7 

� plasmid vector pT7; lux CDABE

� gfp-E. coli 0157:H7 
� plasmid vector pGFPuv 380-94

� Night Owl imaging system
� Wallac Victor2, multilabel 

counter

lux-E. coli 0157:H7 
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� Bacterial diffusible signals 
� sense population (quorum)
� synchronize functions

� Three well-defined classes
� Oligopeptides
� Acyl homoserine lactone analogues (AI-1)

� species specific

� LuxS dependent autoinducer-2 (AI-2)
� species non-specific

� ‘universal’ signal for inter-species communication
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� As AI-2 was reported as a ‘universal signal’, 
we hypothesized that E. coli 0157:H7 might 
use AI-2-like signals to detect the transition 
from a planktonic state
� Vibrio harveyi BB 170 reporter strain was used 

for tracking the AI-2
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lux Q

lux CDABElux CDABE

(+)

hvhv

V. harveyi
BB 170

E. coli 
O157:H7

AI 2

AI 2
like signals

AI 2 like factors 
synthesis

Glucose

(+)

lux R

(+)
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(lux-E. coli 0157:H7) (tracked by BB 170)

AI-2-like signals in E. coli O157 suggests that these 
microbes are capable of cell-cell communication 
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Biofilm AI-2 signals

0h

3h

6h

12h
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� Our preliminary findings suggest a possible 
relationship between the release of  AI-2 
molecules and the production of stx by E. 
coli 0157:H7
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736018620Supernatant (12h)

534281023Vesicle extract (12h)

Nil498Supernatant (6h)

139201667Vesicle extract (6h)

stx
pg/ml

AI-2 signals
(RLU)

Type of sample
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