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Confocal laser scanning microscopy for observing difference in synthesizing exopolysaccharide by highly

cariogenic clinical and standard strains of biofilm Streptococcus mutans
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[ Abstract] Objective To observe the different abilities in synthesizing exopolysaccharides between biofilm cells of
Streptococcus mutans (S. mutans) clinical isolate 593 and standard stain S. mutans ATCC 25175 (serotype c). Methods
S. mutans biofilm specimens were formed on the polystyrene plastic sheets for 3, 12 and 20 h. The exopolysaccharides was
stained with fluorescein isothiocyanate-conjugated concanavalin A and were visualized by confocal laser scanning microscopy.
The amounts of exopolysaccharides produced by adhesive S. mutans in 3-24 h were determined by the anthrone method.
Results The green fluorescence in strain 593 group was stronger and wider than that in the S. mutans ATCC 25175 group,
with significant differences found for the amounts of water-soluble glucans during 3-20 h and water-insoluble glucans during 3-16
h (P<C0.05). Conclusion The synthesis of exopolysaccharides during formation of biofilm increases with time in both clinical
and standard strains of S. mutans. However, the stronger synthesizing ability of strain 593 in the early biofilm formation stage
(3-16 h) may be the reason for its higher cariogenic ability, indicating that the clinical isolates may be more sensitive in studying
the mechanism of caries pathogenesis.
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Fig 1 Observation of exopolysaccharides in biofilm
of S. mutans ATCC 25175 and clinical strain 593

under confocal laser scanning microscope (CLSM)
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Fig 2 Three-dimension images of biofilm exopolysaccharides distribution in S. mutans
ATCC 25175(A) and clinical strain 593 (B) cultured for 20 h
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Tab 1 Exopolysaccharides density of S. mutans ATCC 25175 and clinical strain 593 in out,

medium, and inner layers at different time points

(n=6, x+ts)
Time Out layer Medium layer Inner layer
t/h ATCC 25175 Clinical strain 593 ATCC 25175 Clinical strain 593 ATCC 25175 Clinical strain 593
3 0.0340.07 0.08+0.104 0.2140.06 0.26+0. 104 0.0240.03 0.06£0.06%
12 0.2040.08" 0.2640.09"4 0.4540.13"* 0.5940.11*4 0.1140.09" 0.1940.02*4
20 0.2140.08" 0.274+0.08*4 0.5240.15" 0.62+0.11*4 0.1340. 14" 0.234+0.02*4

* P<20.05 vs cultured for 3 h; £ P<C0.05 vs S. mutans ATCC 25175
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* P<C0. 05 vs cultured for 3 h; £ P<0.05 vs S. mutans ATCC 25175
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Ability to synthesize
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Fig 3 Synthesis of water-soluble and water-insoluble glucan by S. mutans ATCC 25175 (A) and clinical

strain 593 (B) under biofilm condition at different time points
* P<C0.05 vs S. mutans ATCC 25175. n=6, x=*s
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