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Identification of differentially expressed
proteins in the bacterial biofilm
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l. Intoduction

Bacterial biofilm is covered by protective
surface glycoproteins with convection, meta-
bolic, oxygen, and nutrient flow circulating
that renders resistance to antimicrobial a-
gents or phagocytes.” Periodontal disease is
primarily an inflammatory disease initiated
by infection of mixed bacterial coaggregates
composed of complex biofilm mass.>? Among
complex oral microbial biofilms, P. gingivalis
is a major pathogenic organism that causes
destructive periodontal diseases4. However,
majority of microbiological and immuno-
logical studies on this organism have been
made on the bacteria particularly grown as
a planktonic culture.*® Only a few appro-
aches have been performed on P. gingivalis
biofilm with respect to growth character-

e . . . 3.7
istics and antimicrobial resistance. )

For more comprehensive understanding of
virulence mechanisms and survival strat-
egies that P. gingivalis biofilm utilizes, tools
for bacterial genomics, proteomics and im-
munology may have to be constitutively prac-
ticed. While scarcity for identifying differ-
entially expressed gene(s) or protein(s) in P.
gingivalis biofilm may warranty the focused
research in the area, elucidating the mecha-
nisms by which P. gingivalis biofilm evade
and perturb the host response could also be
of potential value in understanding anti-
microbial resistance and consequently design-
ing the effective chemotherapeutic agents.

The aim of the present study was to iden-
tify the differentially expressed outer mem-
brane proteins of Porphyromonas gingivalis,
a principal periodontal pathogen, when it
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was grown either as a biofilm or as a plank-

tonic culture.

Il. Materials and Methods

1. Growth condition of 2. gingivalis biofilm

Growth of P. gingivalis biofilm. P. gingi-
valis 381 was grown in Tryptic soy broth
(Difco, MI) supplemented with 5 micrograms
/ml hemin and 0.5 micrograms/ml Vitamin K
in anaerobic chamber(COY, MI). Overnight-
grown bacteria was inoculated onto 6-well
cell culture plate coated with either poly-
styrene. Outer membrane proteins was iso-
lated from pure P. gingivalis biofilm grown
on tissue culture plates, and subject to SDS
-PAGE for a comparison of electrophoretic
profiles with P. gingivalis grown in plank-
tonic cultures.

2. Isolation and purification of outer
membrane proteins(OMP) from P.
gingivalis

Bacterial cells were harvested and wash-
ed 3 times with phosphate-buffered saline
(PBS). Cocktail of 2mM TLCK+2mM PMSF
+2mM benzamidine were added to PBS and
cells were subject to French cell disruption.
Cell disruption was confirmed by phase con-
trast microscopy. The fraction was centri-
fuged at 9500xg for 30 min and supernatants
were collected. The fraction was ultracentri-
fuged at 45,000xg for 90min. Protein concen-
tration was determined by Lowry method.
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3. Isoelectric focusing

For proteomic analysis, 100 B g of lysates
solubilized in 260 n 1 2D sample buffer(7 M
urea, 2 M thiourea, 4% CHAPS and 40 mM
Tris) were loaded onto 13 cm pH 3-10 L IPG
strips(Amersham Parmacia Biotech AB, Pis-
cataway, USA), which was rehydrated in buf-
fer containing 7 M urea, 2 M thiourea, 2%
(w/v) CHAPS(3-((3-cholamidopropyl) dimethy-
lamino)-1-propanesulfonate), 100mM DTT(di-
thiothreitol), 0.5% IPG buffer and a trace of
blue.
was performed using IPGphor(Amersham Ph-
USA).
Following IEF, the IPG strips were equili-
brated for 5 min in buffer containing 50mM
Tris-HCl(pH 8.8), 6mM urea, 30% glycerol.
2% SDS, 2% DTT and trace bromophenol blue.
Strips were then mounted on 12% SDS-PAGE
gels and electrophoresed at 50 mA per gel(SE
600, Hoe- fer Parmacia Biotech Inc, USA). 2D
gels were stained with silver.

bromophenol Isoelectric  focusing(IEF)

armacia Biotech AB, Piscataway,

lll. Results

2—demensional electrophoresis

To analyze the differentially expressed
outer membrane proteins between broth and
biofilm culture condition, two-dimensional
gel electrophoresis was performed. Proteins
marked with arrows and circle(Figure 1-
right panel) were highly expressed in P, gin-
givalis OMP grown in broth culture, whereas
proteins marked with arrows(Figure 1-left
panel) were highly expressed in those grown

in biofilm culture, compared with each other.



Biofilm

Figure 1. Analysis of Porphyromonas gingivalis OMP grown in broth and biofilm cul-
ture using two—dimensional polyacrylamide gel electrophoresis. The first—dimensional
isoelectric focusing was done using linear gradient pH 3-10 IPG strip. Second di-
mension separation was performed with 12% SDS—PAGE.

IV. Discussion

In two-dimensional electrophoresis, more
than 100 polypeptides were detected in both
culture conditions. Some proteins were re-
markably downregulated and upregulated in
biofilm culture condition compared with bro-
th culture condition. These proteins are nec-
essary to be identified with mass spectrome-
try techniques to understand the strategy of
bacteria to survive against the antibacterial
tissue components or chemotherapeutic a-
gents. To delineate the sequences and char-
acteristic features of these specific proteins
that were differentially regulated in the bac-
terial biofilm formation, further
may be needed using MALDI-TOF analysis.

analysis
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