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Abstract  S. mutans, one of a major causal agents of dental caries, is component of the dental plaque and produces various
organic acids such as lactic acid as the end-product of glycolysis. In this study, we are interested in comparing the gene
expression of acid-shocked and control cells of S. mutans isolated from Korean with caries. Expression levels of g#/B,
gtfC, gtfD and fif were analyzed by Real-time PCR, when the cells were grown under 20 mM lactic acid stress in
the exponential phase. The data showed reduced expression of these genes. S. mutans is known to have developed
a variety of mechanisms to tolerate acid sterss. A more detailed analysis of the functions and interactions of acid
stress proteins connecting the growth, stress tolerance, biofilm formation is under way.
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[ 1] Real-time PCR primer §7]A<¥

ORF* Target gene Direction”’ Nucleotide sequences(5’—3")
Fw CCT ACG GGA GGC AGC AGT AG
16S rRNA  Normalizing internal st
68 r ormalizing internal standard Rev CAA CAG AGC TTT ACG ATC CGA AA
Fw GGT TCA GGA CTT GGC AAG
MU.32 Hypothetical protei
SMU.329 ypotchical protemn Rev AAG CAA TAA CTT GGC CCG
Fw ACA GCA ACA GCG GAT CGC

SMU.568 Putative amino acid ABC transporter

Rev TCG CCG ACC ATT TCT GGA
SMU.2005 Adenylate kinase 11::; Zig fl":(];i zi% g(éi Fgéi (élé:l;
. F CGG AAAG CTG GAC ACG TTT
SMU.1840 Fructokinase R::/ ACC CGC TGC AAG TCC TTC
Putative 40K cell wall protein Fw TAA AAT CCT CAC CTC GGC
SMU.609 precursor Rev GCT ATG GAA TTG AGA CAG
SMU.1004 Glucosyltransferase B 11;:; igcci iiz (;_(;? C?CC((Z: é_?_FT AC]:F: ;TACA AAT
SUI0S  Gueoslvmrme ¢ F 0GT TTA ACGTCA AA TIA GCT GTA TTA GC
SMU.910 Glucosyltransferase D ;:i/ ig? ((}}gé 1("}?"1? GA C("}FC G%%CT(;?AGGA
SMU.2028¢ Fructoxyltransferase 11::; é‘?{} CT:CT g:(? TGC(EF CT([}\((}}C CTA/}C C/é/;c Gi A

*Open reading frame, Based on the genome annotation of S. mutans provided by TIGR(The institute for Genomic Research,

MD, USA)

b
Fw, forward; Rev, reverse

2.5 Real—time PCR

Real-time PCRo| AME- ¥ XM= primer:= Primer
Express V1.5 software (Applied Biosystems, Foster City,
CA)YE ol8sto]l & 104 o] A=}tk Real-time
PCR-& SYBR Green PCR master mix (QIAGEN, Gmbh,
Hilden, AFg3}e]  ABI PRISM 7700
Sequence Detection System (Applied Biosystems)S ©]-&
3l =305} t}t PCR W& pre-denaturation2 50 Coj
Al 283 SRR -, 95 ToflA 1027F 3], 95CofA]
1527k 60 ToJlAl 127t F38S 40 cycle 335131
t}l. PCR HF3- 27 & melting curve 22 4345k &
WA ZEo] AT AT SRk fAA LHF

3 BAE Slstel 165 RNAS ol 8512w, AelH %
AR WS AACH S Folol BASIATH().

Germany)S

3. Zut ¥ uF

3.1 A AER A WHE FFQ HHFM
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S. mutans K79] AANEL AW 28 104 BE
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o] AgfE= AS & & %o 40 mM o]/d9] lactic
acidg 7R WA= =Y 77 A9 ¢lleh
Lactic acidS H7}8FA] &9k w9 Hof Td== 1.35
a1, 10 mME] lactic acid 7R A= 1.152 HAF
z o] v ALo| ZAF T 30 mM| lactic acid A
AN H G 08605 BEAe Hl|
A5o] FASHA Hastgl e, 40 mMoflA = X vl
E7F 0112 ARHe] Ao wE FFE] S/ A9
P EZE lactic acidE H7FSHA] 92 A/l A] ol 4]
= oF 8AJzto] Ailste] A7) sl WH, lactic
acid®] F&7t F71E= iR YR BRI ek
g A|7to] e8] AR F o], 10 mM2] lactic acid @7} A
ofl A= oF 12A1%F Fof] AA]7]of] =3l om, 20 mM
T} 30 mM] lactic acid 7| R|o A= oF 24A]7F 30
Mol wksto] AR Hls) HH o] Bk
o) 3upe] Algtel 4a gl

2] AAo] 71 kst x|4=ZA17] A o lactic acid
A7ver Adxk, 19 204 HE0] 10 mM2] lactic acid
A7¥eE wjR] ol A= HgFd=7} 13022 30 mM9]
lactic acidES A7}st iAo A= 0952 eGSO 40
mMo A& HHEFET} 0.842 AHY] Ao IE &
o] Hal7l A9 gigith ESF 10mME] lactic acidS

e
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[32 1] S. mutans K7 4424, A) §7]of] % Lactic acid A7}l W2 S. mutans K7 44241, B) A 422170
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Relative fold change
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putative 40k cell wall protein precursor. C;
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-
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— TT =
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U]
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putative amino acid ABC transporter, adenylate kinase,
fructokinase, Putative 40K cell well protein precursor,
shikimate  5-dehydrogenase,

peptide  deformylase,

mannose-6-phosphate  isomerase, threonine synthase,
putative dTDP-glucose-4,6-dehydratase ] T 2lo] wi-a
oo] WA3| Z7keF AL B ShATHIS)

ol2fgt AiE HiEto g oy A FUT 2o
S. mutans K7& A54Z2A7|71A] vlFAlA 20 mM2]
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PCRE 353}

3 204 & 429)%0] real-time PCRZ1}, 2D gel
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(SMU.329), putative amino acid ABC transporter
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(o) Wraske] WslE Shelgt A} 19 3o)4e} 2o]
wrebgTh
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glucosyltransferase B glucosyltransferase C
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