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iﬁlkaline Phosphatase Activity and Biofilms
~ Ne tested ALP activity in biofilm cultures (S. aureus in
. TSB/glucose) and suspension cultures (S. aureus in TSB/
{glucose/DNase I) in 96-well tissue culture plates. As shown
?i.n Fig. 3, ALP activity increased significantly in the biofilm
‘environment as compared to the non-biofilm counterpart;
this increase continued during the 75-min duration.

To further study the impact of ALP on biofilm produc-
tion, sodium orthovanadate, a known ALP inhibitor [25],
was added to S. aureus cultures and biofilm formation was
assessed with both the tube method and TCP method. Inhi-
bition of ALP with sodium orthovanadate hindered biofilm
| production as demonstrated by the tube method (Fig. 4a—e).
Data from TCP analysis are also consistent with this obser-
vation. As shown in Fig. 4f, crystal violet absorbance
decreased significantly in the presence of sodium orthova-
nadate at varying concentrations.
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' Fig.3 Staphylococcus aureus phosphatase activity is increased due
to biofilm presence. Phosphatase activity assessed by 405 nm absorb-
ance after addition of pNPP. Suspension specimens had 100 pg/mL
DNase added. Statistical significance of P values<0.05, 0.01, and
"001 are noted with (¥), (**), and (***), respectively
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Fig.4 ALP inhibitor orthovanadate inhibils biofilm formation. Each
tube was inoculated with S. aureus in TSB with 10 g/L glucose. a
Contained no inhibitors, b contained DNase (100 pg/mL), and ¢, d,
and e contained 2.5, 5.0, and 7.5 mM VO4, respectively. Using the
tissue plate assay, biofilm cultures of S. aureus were assed in pres-
ence and absence of VO4 at varying concentrations using. absorbance
at 570 nm (f). Error bar variance for sample triplets were too small to
show accurately and were left out
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iofilm Formation and Disruption

“To establish biofilm culture conditions, glucose was added
S. aureus cultures at different concentrations (10, 25,
and 50 g/L) [22]. Biofilm formation was evaluated using
e coverslip method. As shown in Fig. 1, glucose at
10 g/L significantly enhanced biofilm formation compared
to the control (Fig. 1a, b). Higher glucose concentrations

| Fig. 1 Glucose promotes biofilm formation in S. aureus. Effect of
glucose on biofilm formation was investigated using the coverslip
method. Different glucose concentrations were used in TSB and bio-
film formation was evaluated at 24 h. (a 0.0 g/L glucose, b 10 g/L
glucose, ¢ 25 g/L glucose, and d 50 g/L glucose)
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(25 or 50 g/L) did not further promote this effect (Fig. Ic,
d). We then chose to use TSB/glucose (10 g/L) to culture
biofilm for the remainder of this study. )

To culture suspension S. gureus cultures, 100 pg/my-
DNase I was included in the TSB/glucose media and its
disruption of biofilm formation was studied with the tube
method and the TCP method. As seen in Fig. 2, S. aureus -
failed to form observable biofilm in the presence of DNase
I on the base of the test tube (Fig. 2a, b). Similar results
were seen using the TCP method (Fig. 2¢). It is evident
that DNase I significantly disrupted biofilm formation,
consistent with data reported previously [23, 24]. To
assure DNase I did not affect bacterial growth, cells from
DNase I and control conditions were pelleted and weighed;
the differences were within +5% (results not shown).
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Fig.2 DNase disrupts biofilm formation on tube test and tissue cul-
ture test. DNase treatment significantly reduced bioftlm formation
demonstrated by tube assay (a absence of DNase and b presence of
DNase) as well as TCP assay (c). Absorbance from control sample
(TBS only) was subtracted from each data point. Error bars represent
standard deviation. (***) indicates P <0.001 S5
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