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Cariogenic Streptococcus mutans encounters a variety of
host defense factors produced in oral cavity. Nitric oxide
(NO) and NO-mediated reactive nitrogen species are
potential antimicrobials of innate immunity that can threaten
the fitness of S. mutans in their ecological niches.
Streptococcal strategies to detoxify cytotoxic NO, which
allow S. mutans to persist in caries or other environments of
the oral cavity, remain unknown. In this study, we directly
measured NO consumption rates of S. mutans isolated in
Korea. Surprisingly, all S. mutans strains were unable to
consume exogenous NO efficiently, while an intracellular
parasite  Salmonella enterica serovar Typhimurium
expressing the NO-metabolizing enzyme flavohemoglobin
consumed most of the NO. This result suggested that S.
mutans has altemative detoxification systems for tolerating
NO-induced nitrosative stresses.
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ok W] A e 49 E}TQE A= %
z%)\]- HLﬁ_ﬂ].Z‘] KN Ez;]-
Aole] MFAE SN, Eet 47 Belol
& Yo7]= ol Al /“:“41'1}03«1 AR
vz Ao A AQ o] 4 Qivh2] uhebA,
Z]O} -2 WA 5 Edbele W 3 9 A
T AAAENANAM ] S, mutans®] BE
& STAES FACRHE 7
gof #-9-Fr}
38 S mutans7} T B3E S
3}, AFshA] iEi'ﬂ/\ 2Hd pHE & ek ‘jrok_
t‘qiﬂ_ /\Eg]/\oﬂ x{x% oz ‘ﬂ"&?}ﬂri‘— /\]_/\1 ] o
om[3], olelst FAxF RES AAIE S8l S mutans=
H ?lr%“’ﬂ/ﬂ ARt pH &7 A& st Ak
G ]S F-AA17]5= chaperone WA
o X%ste e HE 9 5T
4l W3k o] AE Ak
HTHA4.
7 %‘r%‘ 4 ST AZoA AAtE = A
21 AFS}A A (nitric oxide) B AFs}2
?:_M\fo‘ (reactive nitrogen species) ©f tigt .
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th 2] Al 3E(macrophage) 50 AAEE0IH, Alda E4T
% inducible NO synthetase (iNOS) && F=3to]

arginine} Ab: #AFE 7|HE o] &sto] AR AE
AFTHS) el A B EHE TRl Alshd A
A= AFH Y s FAH] B e SRR A
stz QA (nitrate) 7} 015 A 7= FAAAETU A
2 AlFES  nitrate  reductaseZAd ol  oJgk o} AAk
(nitrite) 2] FZ o 7]Q1gtt}, o}bdARe 7Y AMA pH $H
oA il Afteto] gk w5 Fal s A
= W3lkE 4= 9lom(6], WSt Streptococcus %5 AlE2]
nitrite reductaset™= EFHU] o}F&ibS AbstA AR Wgker 4=
UTHT].

webA, S, mutans7t $-H1EE AHAsHE AoF ¢4 W
A obARS o] gt AtshdA Akl Z Qs §)sh4
Z21%1 2 pH ¥ =8l 2% S mutans )
nitrite reductase® T Al Qlo] U ARsA A7}
P w2 sRE EAE ThsAdol Avh AAR, xS
DMFT (decayed, missing, and filled teeth) index& Z¢
=S A B X Ats Al FE7F A
Ao e Z1oF HuEITH]. o]t AMIL s
mutans?t 77NN FE FEO AbstA A w=FE
7Fe/dol =1, AAXsHAR] AlstA e 548 1
wl, S. mutans W= AraA U o AAEEAtel
AES & 7Aool Eae AlAkehH, olgjsh dHollA
A7 Y8l S mutans= ASHEAAE OAREAL 3§
53 Qe AESAHQ] AAE ZFa s AoR
et o]yt = AAl= S mutans7t APSHAAE
wHlshE S5 AAEYeA AEshs e 2.
Aoz oAt a8y, AATMA S mutansS] AFsHE
2 dxbg 2 ds] Xl bk gloh

2 AFelAE =l Al EElE S mutans
TS AUE s LujES A4 S48 S
mutans®] AFEA A A o) EAE Flskal, ot
o AR Aol SISk sl

ME Y

AE- 5 4 Bl oF

2 ATE S8l AREE e kel el e
Sk S, mutans AFEE S M| B EAL>-3Y[Korean
Collection for Oral Microbiology (KCOM)]S.ZH-E] #oF
WS KCOM1054, KCOM1111, KCOMI1113, KCOMI116,
KCOM1128, KCOMI1136, KCOMI1197, KCOMI1202,
KCOM1207, KCOMI217 5 & 10708] #F5 A3

th o] #FES ol AFelA A HA =HEY
s SY5ks BY 7R ol&% dFEolv9). Al
7t W2 BHI (brain heart infusion) 323 ¥ =](Difco) il
Al ke olE 2 # 5 BHI dAEIA ] HE st
37°C Wl7IolA 24412 FA] weFslith 2T o ®
AEE ofAE Ul imp A= EARO] Salmonella enterica
serovar Typhimurium 14028S+{10]<> Luria-Bertani (LB)
B A (Difco) el w3ttt

Ao AR & 4u|E 23

SHHE AR vokst S mutans BYOFNS- Al E-E] 5l
A& FAsE F, PBS (phosphate-buffered saline) 2H&
Aoz AL, v 10 mL PBSO| FESIIL: o
At gllell et 2 B wE 9 A wwk
7] fellA dA&5Ao® AAZITE o] §d wE H
2 AEHEAE UEE 5 Qe AL oA
ProliNONOate (2 uM; Cayman Chemical)E T+ 3 ©]
At g dol Q= Abshda oFS AN oR =
stlth absld A s Al Sddel A gl
A17](TBR4100; WPI Inc.) 9} 12% 27 2 mm 3 Thtip)
2F8E2 2912 H=H(ISO-NOP senso; WPI Inc)= A3
o S8t d5ellA] QdX|st A% AE+& Labchart
ZEIF(WPI Inc.) S o]83to] F531lch

oX

AR s S FAASE AP AT AR
o} whEete] Aty = ofdAle] wEE FAskE W
Q1 Griess N Rl AREsith =, o] WS ARsHd
A kel oJE g AbasRtES S4ste] aksAd
8 FEE Ao w AHEsistes wWolth wehA,
nitrite reductase ZJ0] == S, mutans®] 745 oFEAAHE

FE37] 98, & AFeMe oA

o =

=
wsh7] {8 25 fARE S35 (optical density)”7} 2w
A 25w ekaial om, o] Akstd A S4S 918l PBS
HFgde M-S INT wxE BT ZE FEE
(0.D.600nm=1.0)2] A3t &N-& Axs3irh o] Al
ARG W O] AP S Slal], AR Fo] 2= Atk
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Fig. 1. Nitric oxide (NO) consumption rates of S. mutans strains. Bacterial solutions were prepared in PBS buffer by adding the same
amount of Streptococcus and Salmonella strains grown overnight in BHI media and LB media, respectively, after washing with PBS
buffer. The NO consumption rate of bacteria was recorded with a NO-sensitive electrode connected with a free radical analyzer by
measuring the remaining NO in bacterial solutions and in the PBS buffer after injection of ProliNONOate (2 uM) as indicated by an

arrow. Data are representative of two independent experiments.

2 IS tiAkE 4 Q& NO denitrosylase/dioxygenase
&g @421 flavohemoglobins ZE3l Q1= S. Typhimurium
opdy e} o] &4 FHA mmp7t AEE =AWl S
Typhimurium @] A3} 4 2|58 S FUe Wyjog =
stk (Fig. 1). o83 S, Typhimurium®] 73-¢- AFs}2
2 FAATE Matgdel FHEAF npA} Akt A7 A}
w7] AlzFsto] of 4 wte] AL K= ARSI AE thAlet
AT hmp A ZAWO)FL A9 Alato] H7tE A ok
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