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Biofilms?

e Community of microbes attached to: surface,
each other.

e Matrix: Polysaccharides.




Btﬂfilms Cooling Water
=

Food Processing

Medical Implants

o) MSU-C N
() ML-CHE P. Dirckx



Biofilms: Cycle.

Mﬁ ‘ planklonic bacteria

adsorption

—

extracallular
polymeric dIE[.‘IEI'E-Iﬂr'I -
substance -
Game:) & signal
ﬂa‘l:- molecules
/ea0. A
irreversible attachment & a ™ chemoatiraction

a
O
grmu'th and dlwsucln I multispecies consortia

“United we stand”



Impact of Biofilms
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* A number of organisms have been
Intensively studied for their biofilm-forming
properties:

Pseudomonas aeruginosa Staphylococcus spp. Vibrio cholerae



Model organism: Vibrio fischeri

« Marine heterotrophic,
facultative Gram (-).

* Novel locus:
Polysaccharide )
production. [\

 Symbiotic bacteria.



e Free-living planktonic state or as a symbiont.
« Light organ: Biofilm —— Bioluminescent.
o Seawater: biofilmlike aggregate.
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Mature Reviews | Microbiology

Nyholm, S.V., and McFall-Ngai, M. (2004). Nat Rev Microbiol 2: 632—642.



Generation Time (min)

Effect of the Environment

Regulation of gene expression in response to environmental signals.

100.0
90.0+
80.01
70.04
60.0
50.01
40.0
30.04
20.01
10.0+

@24 ppt
|32 ppt
038 ppt

0.0

EM17
12°C

EM17
28°C

EM17
32°C

EB12
12°C

EB12
28°C

Strain-Temperature (°C)

EB12
32°C

100.0
90.0
80.01
70.01
60.0 1
50.0 1
40.0 1
30.0 1
20.0
10.0 1

Generation Time (min)

0.0

m24 ppt
w32 ppt
038 ppt

Soto W. et al., 2009. Salinity and temperature effects on physiological
responses of Vibrio fischeri from diverse ecological niches.
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Growth rates are influenced by temperature.

TABLE 4. Infection of Sepiola juveniles with V. fischeri strains

Concn in squid host species
{107 CFU'squid) after 48 h

Temp {"C)" . fischer strain
S affinis 8. lgnlata

26 SA1 4.1 4.5
SAE 4.0 4.0
S8L.2 4.1 3.9
SL8 3.7 3.9
s12 44 4.0
sI4 4.2 4.1
SRA R 42
SR10 3.9 3.9

1& SA1 0.24 0.2
SAB 0.31 0.35
s5L2 .30 0.34
SL8 .31 0.34
s12 0.28 0.25
) .31 0.33
SRA .19 0.22
SR10 0.24 0.23

* Preparations were incubated at 18 or 26°C.

Nishiguchi M.K., 2000. Temperature affects species
distribution in symbiotic populations of Vibrio spp.
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 Experiment 1. Environmental factors that
affect biofilm formation (15 free-living and
symbiotic strains).

 Experiment 2. Role of lux and NaMP
operons on biofilm formation.






Strains of Vibrio fischeri used in this study.

Strain Host Location

WHI Free-living USA (Massachusetts, Woods Hole)
MDR7 Free-living USA (California, Marina del Rey)
CB37 Free-living Australia (Coogee Bay, New South Wales)
ATCC 7744 Free-living American Type Culture Collection
MIT01 Monocentris japonicus Japan (Tokyo Bay)

CG101 Cleidopus gloviamaris Australia (Townsville, Queensland)
SRS Sepiola robusta France (Banyuls sur Mer)

SLS18 Sepiola ligulata France (Banyuls sur Mer)

SAIG Sepiola affinis France (Banyuls sur Mer)

Sl Sepiola intermedia Italy (Bar)

EM17 Euprymna morsei Japan (Tokyo Bay)

ET101 Euprymna tasmanica Australia (Melbourne, Victoria)
ET401 Fuprymna tasmanica Australia { Townsville, Queensland)
EB12 Euprymna berrvi Japan (Tosa Bay)

ES114 Fuprymna scolopes USA (Kaneohe Bay, Hawaii)

Soto W. et al., 2009. Salinity and temperature effects on physiological

responses of Vibrio fischeri from diverse ecological niches.
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Temperature:

12°C, 28*C, 32°C.

Conditions
Atmosphere:
Aerobic vs
Microaerophilic

Methods
Microtiter plate assay

Manipulation of
—__media:

-0-9% salinity
-dilution of media

~ Conirol
Uninoculated media

Strain A Strain B Strain C Strain D
¥ Z g < & & il & g o rr 1F
Strains AOQOOOQOOOOOO
SOOOOOCOOOOOO
COOCOOOOOCOOO
Control BOOOOOOOOGDOG
tOOOOOOOOOOOO
Strains OCOOOOOOOOOOO
cDOOOOOOOOOOOO

O.M. culture 1:100 dilution.

sIncubation for 24 h.
*Wells washed 3 times.
*Crystal violet 0.1% v/v for 30 min.
*Wells washed 3 times.
*Solubilization with 70% ethanol.

Measurement of O.D. (562nm) on plate reader.

Manipulation of

“ media:

-0-9% salinity
~dilution

28*C static
conditions



strongly adherent

Weakly adherent




Results

Biofilm formation dynamics
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Most strains (>78%) classed as strong biofilm producers.
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Salinity effects on Biofilm formation
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Most of the strains (>80%; p<0.01) form strong biofilms: 1-5% NaCl.
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Conclusions

e These factors tested resemble how the

bacterium response to fluctuations in its
natural environment.

 Biofilms: influenced by host.



e QOutside the host: Salinity, temperature
changes and starvation.

 Inside the host: Oxygen/CO., temperature,
nutrient availability, dynamic conditions.






Why NaMP?
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Why lux?

e Quorum sensing pathway: Bacteria “talk”
to each other.

Sender Cell Receiver Cell
Produce AHL @ AHL > Transcript

@@’ @

AHL

luxR
Luxl k*AHL :.. = : gene
-{Fi—t’:} .. e O .*Jexpression
Pc luxl k’ .i Ti

Plux


http://parts.mit.edu/igem07/index.php/Image:Chiba_aboutqs.png

Methods

lixed
I I I
Eritr et upstream lux operon downstream
e 7 sticky ends Tied gene gene
Baml PCR of an
° "incomplete" Step 2 1. 94*C for 10 min
gene
l 2. 94*C for 10 sec
3. 67*C for 30 sec
@ 4. 72*C for 1 min
5. 72*C for 4 min
Step 1
I,J 6. Go to No. 2 (30X)
7. 4*C forever
Step 3 ligation (T4 quick
ligase)
[ O T I I O O
[T T TTTT T [T T TTTT T
Transformed Helper Recipient
E. coli Plasmid E- col V. fischeri

Step 4



Results:
Colorimetric method for Biofilm quantification
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V. fischeri

ETJB1H NaMP- V. fischeri ETIB1H W.T.

V. fischeri
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Conclusion

Mutation= No Attachment, no Quorum
sensing, No Biofilm.

=B

microcolony mature biofilm

P planctonic celis S8 monolayer

1 I/\I/\

Arttachment: AMshA, UDPH. lux, PilM
lux, NaMP.



Future studies

* Genes responsible of biofilm formation In
Vibrio fischer.

 \WWhat genes are activated and/or
suppressed under a specific
environmental stress?
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Questions?

| just got back from a lab grown culture,
and, boy, are they homogeneous...
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