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S. mutans Ingbritt(serotype ¢)& AIAFLE A3
i, calcium chloride(CaCly), potassium chloride(KC1),
magnesium chloride(MgCl,), sodium bicarbonate, sodium
phosphate, potassium phosphate: sigma AFllA ++13tc]
AR FER AZRT T 0.450m T4 2719 AHAE 2143
of 3 F A3

1) A ol

S. mutans Ingbritt(serotype ¢)& brain heart infu-
sion(BHI, Difco, Detroit, MI, USA) brotholl HZ3te 37C
27t W dldA kR Wk ¥ 5243 S. mutans
IngbrittE &Y wiA|ol 23] A% wjFate] SN F ALS
skt

2) Ads &3

HEFE7} CaClz 0.25, 1, 4, 16mM, KC1 2.5, 10, 40,
160mM, MgCl, 0.1, 0.4, 1.6, 6.4mMe| == Ztz+-& BHI
brothell &338t9x, g5de] AL HFw=rt 44 0.1, 1,
10, 100mM %7} 5= % BHI brothol £33t} S. mu-
tans Ingbritt& 3 F-slo] AL wgE & A AFE ol &
ate] 3|A g F BHI b wiAlo]l =23i%iet. 37T widr]ol
A A8AI1ZE g3 & 213 o] & AP eIt

3) Oligonucleotide probe A&

gtD 32 mRNA| g oligonucleotide probe:
Fujiwara $'Y9 B1E Fustd Azxs9ct. vle]l Yo}
(Bioneer co. Korea)dl &4 928l gtfD(GeneBank
Acc. No.D88653) +4#19] catalytic domain®] 5 L9
9] gruiMgel ARA RT-D1164(5 -ataggetgtet-
tatcgetgttgeta-3) & A 23 F probed] 5 2 fluores-
cein isothiocyanate(FITC) & #&&t%th. A28 3% probe
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7} 0.4mME w AT57t 718 BSitHTable 1). ¢3¢ 4
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#AFAHFig. 1). ©1¥ S. mutans Ingbritte] gtD F+H2¢
o] mRNA7Z} 1% Arge] g A FHH
et

olo o
ME =



J Korean Acad Pediatr Dent 31(2) 2004

3. gtfD 7KL MRNA &slol e Hyzco| olxl=
Ca, K, Mg 0|22] %%

gt T2 mRNA9] ¥3-2 FISHE @33t 49 CaCl,
=70 0.25mM ¢ vl mRNA $8o) ©h2 a8 33o] 7
Uebgth(Fig. 2). KCiol 2% 10mM € o 223 A
FAYES e o, g s2dME Ao #agx gk
THFig. 3). MgCLe] %% 2t $FEdA 2THT} =487 o]
ekstA vebgth(Fig. 4).

Table 1. The effects of each solution on the multiplication of S.

4. gtfD FHX2] mRNA 8o e
2tz oHo| A
Sodium bicarbonate, Sodium phosphate ¥&9¢] 7%
Zt TN g3 Aert zey fAleHA Vet (Fig.
5, 6). Potassium phosphate #%%2] 2% 100mMolA &
AL A #AE 4 A Fig. 7).

Hyzco|

Jd alx|

mutans Ingbritt

CaClsX: 0.25mM 1mM 4mM 16mM
Viable cells (logio cfu/ml) 7.35 7.88 7.37 6.81
KCls= 2.5mM 10mM 40mM 160mM
Viable cells (logio cfu/ml) 7.31 6.82 6.91 6.73
MgCls% 0.1mM 0.4mM 1.6mM 6.4mM
Viable cells (log1o cfu/ml) 6.98 7.29 6.51 6.98
Table 2. The effects of buffer solutions on the multiplication of S. mutans Ingbritt
. gzaus ‘ Viable cells (log10 cfu/mi) ,‘ e
- Sodium bicarbonate Sodium phosphate Potassium phosphate
0.1mM 6.93 6.94 7.50
1mM 6.92 7.26 7.23
10mM 7.14 6.97 7.04
100mM 4.90 5.83 6.86

Fig. 1. Epifluorescence micrographs of S. mutans Ingbritt cultured in BHI (Ieft) and BHIS (right)
after in situ hybridization with FITC-labeled probe D1164 specific to mRNA of gD gene.
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Fig. 2. Epifluorescence micrographs of S. mutans Ingbritz cultured in BHIS convaining each concentration of CaC.2 after in
situ hybricization with FITC-labeled probe D1184 specific 0 mPRNA of giD gene. A, 0m: B, 0.25mM: C, 1mM: D, 4mM;
E. 16mM.

Fig. 3. Epiflucrescence m
hybridization with FITC- lebeice
E, 160mM.

aach cencentration of <Ol after in gifu

L OMME B, 2.5mM: C. 10mM: D, 40mi:
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Fig. 4. Epiflucrescence micrograpns of S. mutans Ingbrit: cul-urea in BHIS containing each cencentration of MgCle after in
situ hybridization with FITC-labeled probe D1164 specific to mRNA of gifd gene. A, OmM: B, 0.1mM: C, 0.4mM:
D, 1.6mM; E, 6.4mM.

Fig. 5. Epflucrescence micrograprs of S, mutans Inghritl cultured in BHIS conzaining eacn concentratior of sodium bicar-
bonate after in situ hybridizations with FITC abeled orobe D164 specfic 1o mBNA of gifD gere. A, OmM: B, 0. 1TmM:
C, TmM: D, 10mM: E, 100mM.
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Fig. 6. Epifluorescence micrograpas
phate after in situ bybricization w.
C, TmM; D, 10mM: E, 100mM.
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Abstract

THE EFFECTS OF IONS AND BUFFER SOLUTIONS ON THE MRNA EXPRESSION
OF gD GENE OF Streptococcus mutans

Bo-Young Kim, Shin Kim*, Jin Chung

Department of Oral Microbiology, Department of Pediatric Dentistry*, College of Dentistry, Pusan National Unsversity

The production of a glucan was affected by the concentration of ions and buffer solutions, and nutrients in an
oral cavity. In this study, the effects of ions and buffer solutions on the mRNA expression of gtfD gene in
Streptococcus mutans, an important causative agent of dental caries, were investigated by Fluorescent in situ
hybridization(FISH). At first, ions and buffer solutions had little effect on the multiplication of Streptococcus
mutans. The green fluorescence according to the mRNA expression of gtfD gene was detected in the BHI broth
containing 1% sucrose. The intensities of the green fluorescence were strong at 0.25mM of CaCl,. Little fluores-
cence was detected by the addition of KCI, except for 10mM KCl at which fluorescence intensities were similar to
those of the control. Fluorescence intensities were weak at each concentration of MgCl, when compared to the
control. As for buffer solutions, fluorescence intensities were similar to those of the control at each concentration
of buffer solutions, except that they were little detected at 100mM of potassium phosphate.

Keywords : Streptococcus mutans, Glucan, Ton, Buffer
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