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An important characteristic of Streptococcus mutans, implicated as a primary

causative agent of dental caries, is acid tolerance, while the bacterium is also known to survive
under acidic conditions, with the molecular chaperone DnaK suggested to be involved in its
acid-tolerance mechanism. In this study, S. mutans strains with overexpression (DnaK-o0) and
suppressed expression (DnaK-s) of the chaperone were constructed and exminations showed strong cell
aggregation by the DnaK-o strain under acidic conditions. In addition, the structure of biofilms
formed by the DnaK-s strain was sparse as compared to that of those formed by the DnaK-o strain, and
those formed by the latter also had significantly greater height. Furthermore, findings regarding
DnaK expression indicated the importance of control of cell surface protein expression in regard to
biofilm formation. Together, these results suggest that DnaK has an important role related to stress
response in biofilm formation by S. mutans.
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@
TH 37 18 10 mM  Hexide
iodide 0.5% sucrose [COM; 58 mM K.HPO, 15mM KH,PO, 10
mM (NHs), SO, 35 mM NaCl 0.2% Casamino acids 100 py M MnCl; 4H,0 (pH7.4) 20 mM Nicotinic
acid 50 mM Pyridoxine HCI 5 mM Pantothenic acid 0.5 mM Riboflavin 0.15 mM Thiamine
HClI 0.015 mM D-biotin 50 mM L-glutamic acid 12.5 mM L-arginine HCI 16.25 mM L-
cysteine HCl 1.25 mM L-tryptophan 1 M MgSOs 7H,0] 600 nm 0.1
8  Lab-Tek
200 p 1 37 24
LSM780 (Version 4.2)
ImageJ (Version 10.2) 1
3

(©) GTF
BHI 37 18 TH 600
nm 1.0 3,000 rpm 4 10
PBS 100 p 1 Gel loading buffer [1 M Tris (pH 6.8) 10% Sodium
Dodecyl sulfate (SDS) 0.2% Bromophenol blue 5% Glycerol] 100 p 1 10 mM
Dithiothreitol (DTT) 20 p 1 10 SDS-PAGE (SDS-polyaclyl amide gel
electrophoresis (PAGE)) SDS-PAGE ~ Mini- PROTEAN Tetra System
200 V Precision Plus Protein Dual Color
standards 50% methanol 5% acetic acid 2.5g/1 Coomassie Brilliant
Blue R250 30 5% methanol 7% acetic acid

SDS-PAGE (10 mM NaH.PO, 10 mM Na,HPO.) 30
3% sucrose  0.5% TritonX-100 37 18
12.5 % Trichloroacetic acid 37 15 3
Periodic acetic acid solution (1% Orthoperiodic acid 3% Acetic acid)
37 30 6 GTFB GTFC
0.4% Pararosaniline Base 30 0.5% Sodium
disulfite 3 Imaged

@) PCR
TH 37 18 600
nm 0.7 4 5,000 rpm 15
300 u 1 UltraPure™ Diethylpyrocarbonate (DEPC) Lysing
Matrix B® TRI Reagent 900 p I FastPrep®
500 u 1 chloroform RNA
300 p I 2-propanol 75% ethanol
20 p 1 DEPC RNA 3 p g RNase-free DNase
37 30 Random primers® SuperScript ¢ cDNA
CDNA dnak gtfB gtfC gtfD gbpA gbpB gbpC
comC TuxS SYBR green® Real-time Reverse transcription-PCR (RT-
PCR) StepOnePlus™
Real- time RT-PCR
16S rRNA
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