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[ Abstract]
Streptococcus mutans (S. mutans) and the bacteria's ability to induce tooth demineralization. Methods The growth of

two strains of S. mutans UA159, AfrtR, the frtR gene in-frame deletion strain, and AfrtR/pDL278-frtR, the complement

Objective To study the effect of the frtR gene of TetR family on the acid production ability of

strain, was examined. The structure of biofilm was observed by laser scanning confocal microscopy (LSCM). The
quantitative determination of water-insoluble extracellular polysaccharide (EPS) in the bacterial biofilms was done by
anthrone-sulfuric acid method. The acid production capacity of S. mutans was measured by glycolytic pH drop. The
demineralization-inducing ability of the strains on bovine teeth was determined by transverse microradiography (TMR).
Results The growth curves of the strains showed that frfR did not affect the growth of S. mutans. According to the
findings of LSCM observation, frfR did not affect the biofilm formation. According to the findings of the anthrone-
sulfuric acid method, frfR did not have any significant impact on the EPS synthesis of S. mutans. The results of the
glycolytic pH drop assay showed that the deletion of frtR delayed the rate of acid production by S. mutans when sucrose
was the only carbon source. In addition, according to the TMR results, knocking out frtR reduced the depth and amount
of demineralization induced by S. mutans on the surface of bovine teeth. Conclusion The deletion of frfR can weaken
the acid production ability and the demineralization ability of S. mutans.
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Fig 1 The growth curves of Streptococcus mutans (S. mutans) (n=3)
friRZ I TG i 25 52 ([&I3B, [K13C) o DL 25U, Eps
VE BRI, AR freRES AT 5270 S R AT 14 R R
2.4 frIRRARNERUKEFSTHRARBEY OB
=21

LA SRR UAL59 ., AfrtRFIAfrtR/pDL278-frtRAL
HS 0 FAR A 2L B0 B 0 i B (El4A) o HHELT
UA159FIAfrtR/pDL278-frtR, AfrtRIEA:5F F 1A 41 F ik
SRR R EE A BT S 4RI (P< 0.05, [414B. 4C) .
DL B freRES U FSE SR 1 5 AL UB0BE 7

35

30 + Bl S. mutans UA159
g_ 25 B S. mutans AfrtR
g 20¢ B AfrtR/pDL278-friR
2 15t
<
g 10
m

51

0

O Bacteria EPS

2 TREREKANAMEEPS R ER EWER

Fig 2 The water-insoluble EPS content and biofilm formation of S. mutans strains

A: Water-insoluble EPS content of biofilms quantified using the anthrone-sulfuric method (a: S. mutans UA159, b: S. mutans AfrtR, c: AfrtR/pDL278-frtR, n=3); B:

The biofilm dual-labeled images of EPS (red, Alexa Flour 647) and bacteria (green, SYTO 9), which were captured using a 60x oil immersion objective; C: The quantitative

analysis of biofilms performed using COMSTAT and Image J (n=3).
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Fig 3 Acid production of S. mutans under different growing conditions

Glycolytic pH drop of S. mutans solution with 1% sucrose (A), 1% fructose (B) and 1% glucose (C). n=3, *P<0.05, vs. UA159 and AfrtR/pDL278-frtR.
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Fig 4 Measuring enamel demineralization induced by S. mutans

A: The cross-section of demineralized enamel by transverse microradiography (TMR); B: The mineral loss of enamel; C: The depth of enamel lesion. n=5,
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