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Abstract

Dental caries is an infectious disease that is caused by the interaction between the
host, the diet, and a diverse microbial community. This study illustrated the
anticariogenic effects of THYJ-15 against Streptococcus mutans, a major agent of
dental caries. THYJ-15 was identified as Latilactobacillus sakei subsp. sakei through
16S rRNA sequencing, with a similarity of 99.72% to L. sakei subsp. sakei JCM 1157".
The cell-free supernatant of L. sakei subsp. sakei THYJ-15 observed MIC values of 10
mg/mL and MBC values of 20 mg/mL against S mutans KACC 16833". The cell-free
supernatant of L. sakei subsp. sakei THYJ-15 showed significant inhibitory effects on
biofilm formation, acid production and glucosyltransferases(GTFs) production against
S. mutans. As a results, it was confirmed that L. sakei subsp. sakei THYJ-15 is a lactic
acid bacterium possessing notable anticariogenic effects. Accordingly, L. sakei subsp.
sakei THYJ-15 is expected to have great potential to be used as a basic substance for
dental caries treatment caused by S mutans.
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2 I8 F, B8 F718Y It 32 A+ FEHe Al
[UA[E o2 G ol&sh, RS Bl 24kS sl
Aoz BElo] QItkPot er al, 2014). E3F BEIHNA 77
Al THiRleA E b Al 59| PEES At FoE
UHA qlom, ZEHP|QEA(probiotics)?] FHE &L 7
§, A AtSS 28] 39 "ES ST, B 0%
< 7WAsk= B3Pt Qlo] 2771578 Al AtgdellA de] 2850
2tk Shokryazdan er al, 2014).

A|okQASS 7 A AH9] dFo= UukHoR Syepro-

coccus mutans’t AAFk= AETo] 9 YUQlo] Elof ftEnt

o %
:

ol AlX Q] RS X3St S mutans®] ARNES Z[o}
Aol =T biofilm) B4 Z71DA ] Holsta] At o= A|H]
£ FAHA HhZisu er al, 2003). AEH0] 4&90] Aef= &
A FAIZE A8 W2 JFokA] ZoHA Add #4t ofy
2}, R7ARS BAkoke thoket AERIEIANSrreptococcus)Zy
773 dte|2jore] el Tg-2 F#o] AH Wl AHeE R4 X|of
2212 7I&skee 9kS Sttt (Marsh er al, 2015). o]#3t I}t
o] wet A Woll 229 S mutanss X33t U AldES
AoRAlE FHET B ofde}, 4 U AAHE B9l AUE fdE
A% A9 9 Add dst 5 "Ade] o] Hoh
(Nakano et al, 2006). olo] wzl, #4284 74dste] S
mutans®l 2J3t 2|oRe-A1F 9 FHASKS SE5E] A3t A5
A7} A= JOoH(Zhang et al, 2020), E3] fANF D &
Abt tiAREEC] 17 A7 A &It 4tk AR ETE vt
HOo = o] &3 4 7154 AlEEe] AL Sl FAlolth
(Mann et al, 2021).

2 AtolAe A YRAER AAERE fARS 2o, &

A grletdom, B AFoa Eegh f4F THY.
mutansl| &g X|oRe-A1F ol & 17} A7k 7 aE 7Rl
TE L

A8 #2F

Aol ARSE AAHFE Streprococcus mutans KACC 168337
= TS HUrBEL(Korean Agricultural Culture

Collection, KACC)o|A £F Hho} AR&5}3T).
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x| q2 |iteol 22 ¥ 34

Aol AR AN R Bt B4 Aol AR &, AN
Zrd ¥i%]2] Bromo Cresol Purple(BCP) plate count agar(E-
MB31, EIKEN chemical, Japan)oll EA=Tslo] 30TOlA 48
A7 85It o] % ZAKactic acid)S AJAKSIY colony Y
o kgt 3 AT FS FANFCE Y wdkstal sttt
(Yuki er al,, 1999). £eJ3t #52] B34 EAS Rlsh] 9
3 API 50 CHL kit(50300, BioMérieux, France) & API 20
ZYM kit(25200, BioMérieux, France)E ©]&3}o] F o84 %
A0 B gRIstl e, o]F 16S rRNA 7] AES 4
(BIOFACT, Korea)st] 25 453t £4% A7IHE>
EZBioCloud(www.ezbiocloud.net)2] 16S database toolS 7]
YO E #E #50] A7|A G Blasto] S5kl en, MEGA-X
=2 79| neighbor-joining ¥ maximum-parsimony %'
< AMgsto] 2AEA 9 AS{(phylogenetic tree}E 221513
ot (Ventura et al, 2003).

]

2y 20l
12 Wiegand 5(2008)9] HAHiA] 3]AH(broth dilution
method)= #lsto] 2SIt MRS brothol]l S HiSsH
THYJ-15#F5 MRS brotholl 1%(v/v) Zstel 30CA
48AIZE vl F, 4,000 rpmollAl 1587+ Yol F5ArtS
Z8f 0.2 um membrane filter(SN25P020SS, Hyundai micro,
South Korea)& osl3lt. o] ofmpls 79t 553t A
FFAF| AFEE ARSI S murans KACC 16833"= 0.3%
yeast extract® 7ISt tryptic soy broth(211825, Difco,
USAl 1%(v/v)2 HEste] 37CoA 24A1%F wieket &, 10°
CFU/mLE 3]4sto]  Afo] ARESIGIE.  o]F  96-well
microplate(30096, SPL life sciences, South Korea)ol S
mutans KACC 16833" vjgdia} A|2E 53 £33510] 37ColA
24A1ZF HigSISIH. o]F #9] Tk ¥ ASHEE IRIsY|
2J5to] ELISA microplate reader(Filter Max F5, Molecular
Devices, USAYE AF8519] 595 nmollA SHEE S4o1%0H,
R EE ARt 22 5= UY 558 MRS brothE
ARESEITE MIC 2 MBC #H9] &1 9isto] A=) 5]4xo]
nEt FAAES AASE #F vIFHS 0.3% yeast extractE
713t TSB agar plate] FAELSI0] 37T 24417 viUs1o]
colony®] A4 o5 ERIsIGIOH, colony B4 Yol wt
FAA S EEMIC)ST it (MBOE Aokt

Jlor

1 0
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AE oA a3te] 8112 Kouki & (2020)9] WS Farsio] 71
P} WA AlFE 96-well microplateo] 284 A< 314
02 3|4sto] ZF wellol] 100 pLX E33E & 0.3% yeast extract
9} 1% sucroseZ 713t TSB broth HiAloll 2x10° CFU/mLY)
SEE BN S muranss 5 F7ISI9T. ©1F 37CoA 244
7k <t vieForlom, wiF 3 7 well& B PBSE 23] Al
st} AZSI, 0.01% ZEAgHol & (crystal violet solution)
<= 7t welloll 71510] 1587 FM6IGIH:. A & E4tE PBSE
23] A|Hsto] HlEold AMZ AATH & X519 ARE well
o Z¥7}+ 33% otMIEAKacetic acid)}s 7Fsto] FAH BE9Z
BolA139m, ELISA microplate readerg AF8stY] 595 nmoll
A FBEE S5t A SR E= AR 22 5
T2 7¥sE3%E MRS broths ARSsISIT

K714 x| s34
714 JALES 53 THYJ-15 ¥57F S mutans®] At S
AAISF=Ao| thste] ERISIHLE. 0.3% yveast extract®? 1%
sucroseE A7F5t TSB brotholl A|=RE 3713t & 28] A& 314
S APk, o}F wiAe] S mutans 16833" ¢HS Bt
of 5 10° CFU/mLE 243t 5 37T oA 24A17F vt
tt. o]% pH meter(Seven Compact Duo S213, Mettler
Toledo, Switzerland)Z ©]83t9] S mutans’t BlF= X9
pHE 243l9em, SAlo] UV-Vis Spectrophotometer
(OPTIZEN POP, Mecasys, South Korea)E ARE5H 600 nm
oA FB=E S5

Glucosyltransferase(GTFs) 444 2ix| s}

S mutans¥ ME 9 dIFHE A= 849 GIFsS JAE
ERIsH7] sl GTFs] A7 Al B71E AAlstion, A Hil
< Russell 5 (1987)9] W< Faroliek. 37Tl 24417t H
It S mutans KACC 168335 4,000 rpmollA] 155 &<t 9
AEesta, A5 pHE 7.0082 A5t B4 & 0.02%
sodium azide& A7I519] GTFs coenzyme solutiong 4|5}
9} o] GTIFs coenzyme solution¥} Al&2] E3lollof 2.0%
sucroses F7Ioto] 37CoA 2441 BESAII & UV-Vis
SpectrophotometerE Ak&519 600 nmoA S FEE S5k

SHEN
EAste B4 Graphpad prism 5(GraphPad Software

g

version 5.01, USAYE AMESIY Bi(mean) ¥ HEZHA
(standard deviation, SD)& 7|8} oH, EAHLA(ANOVA)S
AANSgIT) Tukey?] ThaH]a HPHS AMBSto] A3 A% A3
s, p € 0.05 FEoA frolde skt

204 1

Ut

x| Qff QAR THYJ-159] 22| L 5H
£ AdoA Eagt 79 16S rRNA 5304 7148 24 23,
THYJ-15% &35 % [ sakei subsp. sakei JCM 11579}
P =2 FAE99.72%)F 7 ACE ERIEo] [ sakei
subsp. sakei THYJ-152 EEaFAt (Fig. 1). API 20 ZYM kit
£ 0|83t THYJ-159] &4 o} oF &Rl 23}, THYJ-15=
Leucine arylamidaseS E3t 759 49| o]&& aIT 4
1%lem (Table 1), API 50 CHL kitE ©}8%t THYJ-159] &
o84 AA A3}, THYJ-15% L-arabinoseS E33t 1559 &
< ol &F & SS ERIF & AU (Table 2).

THYJ-15 BHRMO| Streptococcus mutansH| THEt St St
L. sakei subsp. sakei THY]-159) S mutans KACC 168339
st e &9l A}, MRSeF THYJ-15% 0.63, 1.25, 2.5,
5,10 9 20 mg/mL®] F== X251 o, MRS A=} tiH]

100 Paucilactobacillus oligafermentans DSM 157077

100 Paucilactobacillus nenjiangensis 111027
'

E Paucilactobacillus kaifaensis 778-37
100 Paucilactobacillus wasatchensis WDC04T
Liguorilactobacillus sarsumensis DSM 162307

Lapidilactobacilius gannanensis 143-17
Lacticaseibacilius brantae DSM 239277

Lacticaseibacillus zhaodongensis 1206-17

Lacticaseibacillus porcinae LMG 267677

Lacticaseibacillus dagingensis 143-4(a)"
1008

Lacticaseibacillus absianus YH-lac237
Companilactobacillis nodensis ICM 149327
1008~ Companilactobaciilus hulinensis 8-1(1)T

Companilactobacillus jidongensis 204-87
Latilactobacillus firchuensis JCM 112497
-¢— Latilactobacillis curvatus JCM 10967
{ Latilactobacillus graminis DSM 207197
— Latilactobacillus sakei subsp. carnosus DSM 158317
99| | Latilactobacillus sakei subsp. sakei THYJ-15
861 Latilactobacillus sakei subsp. sakei JCM 11577

0.005
Fig. 1. Phylogenetic tree of Latilactobacillus sakei subsp. sakei
THYJ-15. Bootstrap values(expressed as a percentage of 1,000

replications) > 75% are shown at the branch points. Bar, 0.005
substitutions per nucleotide position.

Curr. Top. Lact. Acid Bact. Probiotics 2023;9(1):31-38 | 33



B

é))’
§ H
\ :

A 7
>4
AsLa?

HAE - QFLt - HOIX| - O|2X| - Nguyen Thi Minh Trang - 224t - OE}S

Table 1. Enzyme profile of L. sakei subsp. sakei THYJ-15 using APl ZYM kit

Enzyme profile THYJ-15 Enzyme profile THYJ-15
Alkaline phosphatase B Acid phosphatase +1
Esterase (C4) - Naphthol-AS-BI-phosphohydrolase +
Esterase lipase (C8) - a-Galactosidase +
Lipase (C14) - B-Clucuronidase +
Leucine arylamidase + B-Glucosidase -
Valine arylamidase + a-Glucosidase -
Crystine arylamidase - N-Acetyl-3-glucosaminidase +
Trypsin - a-Mannosidase -
a-Chymotrypsin - a-Fucosidase -
"+, positive; 2 -, negative.
Table 2. Biochemical reactions of L. sakei subsp. sakei THYJ-15 using API 50 CHL kit
Substrate THYJ-15 Substrate THYJ-15
Glycerol - Salicin -
Erythritol - Cellobiose +9
D-Arabinose - Maltose -2
L-Arabinose + Lactose -
D-Ribose + Melibiose +
D-Xylose - Sucrose +
L-Xylose - Trehalose +
D-Adonitol - Inulin -
Methyl-2-xylopyranosicle - Melezitose -
D-Galactose + Raffinose -
D-Glucose + Starch -
D-Fructose + Glycogen -
D-Manose + Xylitol -
L-Sorbose - Gentiobiose +
Rhamnose + D-Turanose -
Ducitol - D-Lyxose -
Inositol - D-Tagatose -
Manitol - D-Fucose -
Sorbitol - L-Fucose -
a-Methyl-D-mannoside - D-Arabitol -
a-Methyl-D-glucoside - L-Arabitol -
N-Acethyl-glucosamine + Gluconate +

Amygdalin - 2-Keto-gluconate -
Arbutin - 5-Keto-gluconate -
Esculin +
Y+, positive; 2 -, negative.
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THYJ-15°01A S murans® A&0] 242 6.53, 15.16, 27.70,
37.62, 77.76 X 82.88% A== 2g FRIT &= UUTt (Fig.
2). 84 =S o]83sto] THYJ-159 S mutansol| Higt 4
Ats=(MIC)2t H|2AFE=(MBOE SRIgH 2, HaAlshs
L= 10 mg/mLelH, HAAHsE= 20 mg/mLel A2 gl
HQct AT, THYJ-15 vigdo] sroj&dog g
mutans®] &S QA= A2 ERIFEQJ o THYJ-157F
A= ARl S mutans®] ARAE ARG E2o] T
2=]o] Qlo] XokeAlE 79 7et BAEA Av-d Aol 9l
< Zog moH,

THYJ-15 H{joto| =0t 4 x| st

L. sakei subsp. sakei THYJ-159] S mutans°l Tigt X
A A4 575 g9l A3, THYJ-15 #igde 5= J&Ho=z
S mutans®] YET B Aok AoE FRI= I &3] &
Az729] MRS broth®} H|wsl¥2 @ 10 mg/mL ¥ 20
mg/mLofA BET S 54.17% Z 94.15% © JAlh= 5,
1.25, 2.5, 5, 10 @ 20 mg/mL tHE9] HLojA {ojzog
BET S JAlok= AS FRIF = AT (Fig. 3).
Shemesh 5(2007)9] <7l w=w 2rg ¥ FHe S
mutans®] A& B/dZ T7MAIFITAL EAET Qi AR W £
=0} = MRS broth E3F B2 49| GF7F ZgE0] 9o
2 AR 57t EoH BEY 340] SXIEE Aol YEd
= Utk 18y THYJ-159] 4%, AR 527t 57Fke] A9
A& W MRS broth®] &% E3t S78OE B961aL, S mutans

EJH::
d
=
ofl

-« MRS
-+ THYJ-15

Cell growth (OD g5}

0.0

0 063125 25 5 10 20
Concentration (mg/mL)

Fig. 2. Inhibition of cell growth at S. mutans KACC 16833 on
L. sakei subsp. sakei THYJ-15. After treatment at the indicated
concentration for each samples, incubated for 24 h, the cell
growth was measured using a microplate reader. Values are
mean + SD. " p < 0.05 and ~ p < 0.001 vs. MRS-treated group.

2 QM Latilactobacillus sakei subsp. sakei THYJ-15

|

a O

e

0 06312525 5 10 20 (mg/mL)

e MRS
1.0+ -& THYJ-15

Biofilm formation (OD sgs5)

0.0

0 063125 25 5 10 20

Concentration {(mg/mL)

Fig. 3. Inhibition of biofilm formation at S. mutans KACC 16833"
on L. sakei subsp. sakei THYJ-15. Using 1% sucrose as a
substrate, the biofilm formation inhibitory effect of L. sakei subsp.
sakei THYJ-15 on the biofilm produced by S. mutans was
observed. After treatment at the indicated concentration for each
samples, incubated for 24 h, the biofilm formation was measured
using a microplate reader. Values are mean + SD. ~ p < 0.001
vs. MRS-treated group.

o Az g4 aRdos s AL BRI 4 Uk of
= THYJ-159] tAMIZ] S murans’t SR Amre] 4
2 73| QNI I} 9l Ao BuE:

THYJ-15 H{QHO| Q7|4 ‘4 AN S3t

L. sakei subsp. sakei THYJ-159] 8 mutans®| tist f714F A
A oA &3 &9l A, THYJ-15 ¥iFa 0.63, 1.25, 2.5, 5,
10 ¥ 20 mg/mLe] = oA AE FA o] Hsf F-2fst
A S mutans®] 5 D §714 S Ak o= FRIE]
o} (Fig. 4). S mutanse= A AEoIA B 49| {714
AY/gsto] 2okeASS fHohs Ao & dEA . Gu &
(2023)9] Aol W2 Lactobacillus pentosus MJM60383 Hi
FHo| S mutans®] AF HARE AABI] Aoke-ASS st
= A% HilEo] glth & A4 Y] THYJ-15 vikd E3t
S, mutans®] A AEFEE Ashslo] S mutans®] ST} 1+
714k B3E Ak AR

THYJ-15 H{FHO| Glucosyltransferase(GTFs) M| 1t
L. sakei subsp. sakei THYJ-152] S mutansell W3t glucosy-
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Fig. 4. Inhibition of acid production at S. mutans KACC 16833"
on L. sakei subsp. sakei THYJ-15. After treating S. mutans with
the indicated concentration of L. sakei subsp. sakei THYJ-15 for
24 h, the amount of acid production was measured using a
pH(right Y axis, [J) meter and bacterial growth(left Y axis,ll)
was measured using a UV spectrophotometer. Values are mean
+ SD. 7 p < 0.001 vs. control group.

ltransferase(GTFs) <A &3} €91 A3}, THYJ-15 BiFH- A&}
581 0.63 mg/mLAAHE F23t GTFs] JAIE ERIg 4= 9l
%loH, 0.63, 1.25, 2.5, 5, 10 ¥ 20 mg/mLelA Z}Z+ 57.80,
57.79, 64.56, 69.09, 74.41 ¥ 81.17%2] Al &RIE 4= 9]
AckFig. 5). Lim 202009 7ol W2 Lacrobacillus
plantarum 2006619 WiFH S mutans®] GTFsE 47.03 +

2.57% Asfiste] Al 9] R 8 YRR +EEA =5

3 1009 —
=

8 807
T

[=]

< 60
%' 40- Fdk Fdk .
T

L] 20_

L]

[T

|—

Q

C 06312525 5 10
Concentration (mg/mL)

Fig. 5. Inhibition of acid GTFs activity of L. sakei subsp. sakei
THYJ-15. GTFs inhibitory activity was measured using a UV
spectrophotometer of water-insoluble glucan produced by S.
mutans using sucrose as a substrate. Glucosyltransferase was
pretreated with the indicated concentrations of each sample for
24 h. ™ p < 0.001 vs. control group.
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710] B4 AR HarElo] Qlck. A7) A8 A7-Aie vlw
3192 w THYJ-15 HIFHS 20 mg/mLlolA] GTFsE Hdj

81.17% QA Lacrobacillus plantarum 2006612 BFHR
o =2 GTFEsY dAlE SRIg 4= QUqiet. ool e} THYJ-159]
HiFHE S5l A S murans®] 5= AAsHE 283 tiEo] 4
E9H9] AR HURIRI GTFsE Asfstod, S murans®] Y24t &
d& BHo= AAeh= 2R woEh

HYJ-159] @X|ok¢-4] B3E Sielslr] {Jsf Z|oks-
Az oWt S mutans KACC 168337 thet haax}, Ae=qt
B A &3, 74 A A 2t 9 GTEs A4 A aatks
gelstart. THYJ-15 vidHS S muransoll ©fste] 1.25
mg/mLe] FEoAFE Fogt FAEIE 7, 20 mg/mLe
SEoAE AR MRS brothol Hlate] 82.88% ol4k<] A
& 9AIE Hol= A ERIF & Aotk S muransol Hgt
THYJ-159] MIC % MBC 32 3% 23}, MIC % MBC 32
77} 10 mg/mL 2+ 20 mg/mLE IS THYJ-15 B
< S mutans®l] Wl 1.25 mg/mL9| sEoAFEH ot A=
o F4 oA a3 79, 10 mg/mLe] THYJ-15 HjgFH2
MRS broth®} H]wste] 54.17% oVde] BEu F4 AAIE Kol
© 22 IRIT 4= USIHh THYJ-159 & murans®] et f714F
P A2 A9 A 0.63 mg/mLFH 20 mg/mL7HA] BE
FEolA Fefet A aE ERIT 4 Ao, THE =2 771
At B4 A2 10 mg/mLolA RIS 4= 13Ut} THYJ-159]
GTFs 945 E3t 0.63 mg/mLEE 20 mg/mL7HA] BE S&
oA fefet akE ERIS &= gloH, v} Ha1 F=Ql 20
mg/mLolAl= 81.17%Y] AAE&E SIS 4= Siqlch 28X o=
Ao B3t GARE L. sakei subsp. sakei THYJ-15% Z]o}
SAZ i 7= S mutansoll et et Ikt GTFsY] &
4 A 2AE 7IRte R e P44 AAlsta, FrtEes
F71AE B8 A BIE 7HA Z|okeAlEe] et A4 2 75
AR M7= AU Sl5o] SHE AT FF %
WA A 7T 24 AdsE7] f1e THYJ-157} AAkske oAt
AEE BASKL, S mutansg E3SE 2 P Au-2of oigt
ot 13t 4 A= 34 A 159 37 59 1 28
Ao AlmETh



ROtRAS LESH= Streptococcus mutansOi| CHSH ARZIUE 717l 2X| Q2

References

. Forssten SD, Bjorklund M and Ouwehand AC (2010)
Streprococcus mutans, caries and simulation models.
Nutrients. 2(3), 290-298.

. Gu M, Cho JH, Suh JW and Cheng J (2023) Potential oral
probiotic Zactobacillus pentosus MJM60383 inhibits Str-
eptococcus mutans biofilm formation by inhibiting
sucrose decomposition. Journal of Oral Microbiology.
15(1), 2161179.

. Hoshino T, Fujiwara T and Kawabata S (2012)
Evolution of cariogenic character in Streprococcus
mutans. horizontal transmission of glycosyl hydrolase
family 70 genes. Scientific Reports. 2(1), 1-7.

. Jang HJ, Kim JH, Lee NK and Paik HD (2021) Inhibitory
effects of Zacrobacillus brevis KU15153 against Strep-
tococcus mutans KCTC 5316 causing dental caries.
Microbial Pathogenesis. 157, 104938.

. Kumar A, Alam A, Rani M, Ehtesham NZ and Hasnain
SE (2017) Biofilms: Survival and defense strategy for
pathogens. Int J Med Microbiol 307, 481-4809.

. Lim SM, Lee NK and Paik HD (2020) Antibacterial and
anticavity activity of probiotic Lactobacillus plantarum
200661 isolated from fermented foods against Strept-
ococcus mutans. Lwt. 118, 108840.

. Lin Y, Chen J, Zhou X and Li Y (2021) Inhibition of
Streptococcus mutans biofilm formation by strategies
targeting the metabolism of exopolysaccharides. Crit.
Rev. Microbiol 47(5), 667-677.

. Marsh PD, Head DA and Devine DA (2015) Dental
plaque as a biofilm and a microbial community—
Implications for treatment. Journal of Oral Biosciences.
57(4), 185-191.

. Mann S, Park MS, Johnston TV, Ji GE, Hwang KT and
Ku S (2021) Isolation, characterization and biosafety
evaluation of Lactobacillus fermentum OK with
potential oral probiotic properties. Probiotics and
Antimicrobial Proteins. 13, 1363-1386.

10. Nakano K, Inaba H, Nomura R, Nemoto H, Takeda M,

Yoshioka H, Matsue H, Takahashi T, Taniguchi K,
Amano A and Ooshima T (2006) Detection of

[T Latilactobacillus sakei subsp. sakei THYJ-15

11

12.

13.

14.

15.

16.

17.

18.

19.

N
& z
-4

cariogenic Streptococcus mutans in extirpated heart
valve and atheromatous plaque specimens. Journal of
Clinical Microbiology. 44(9), 3313-3317.

Pot B, Felis GE, Bruyne KD, Tsakalidou E,
Papadimitriou K, Leisner ] and Vandamme P (2014)
The genus Lactobacillus. lLactic Acid Bacteria:
Biodiversity and Taxonomy. 249-353.

Russell RRB, Gilpin ML, Mukasa H and Dougan G
(1987)
expressed from a Streprococcus sobrinus gene cloned
in Escherichia coli. Microbiology, 133(4), 935-944.
Shemesh M, Tam A and Steinberg D (2007) Expression

of biofilm-associated genes of Streptococcus mutans

Characterization of  glucosyltransferase

in response to glucose and sucrose. Journal of Medical
Microbiology. 56(11), 1528-1535.

Shokryazdan P, Sieo CC, Kalavathy R, Liang JB,
Alitheen NB, Faseleh Jahromi M and Ho YW (2014)
Probiotic potential of Zactobacillus strains with
antimicrobial activity against some human pathogenic
strains. BioMed. Research International.

Takahashi N and Nyvad B (2011) The role of bacteria
in the caries process: ecological perspectives. /. Dent.
Res. 90, 294-303.

Ventura M, Canchaya C, Meylan V, Klaenhammer TR
and Zink R (2003) Analysis, characterization, and loci
of the tuf genes in Lacrobacillus and Bifidobacterium
species and their direct application for species
identification. Applied and FEnvironmental Microb-
iology. 69(11), 6908-6922.

Wiegand I, Hilpert K and Hancock RE (2008) Agar and
broth dilution methods to determine the minimal
inhibitory concentration (MIC) of antimicrobial
substances. Nature Protocols. 3(2), 163-175.

Yuki N, Watanabe K, Mike A, Tagami Y, Tanaka R,
Ohwaki M and Morotomi M (1999) Survival of a
probiotic, Lactobacillus casei strain Shirota, in the
gastrointestinal tract: Selective isolation from faeces
and identification wusing monoclonal antibodies.
International Journal of Food Microbiology. 48(1),
51-57.

Zhang Q, Qin S, Xu X, Zhao ], Zhang H, Liu Z and

Curr. Top. Lact. Acid Bact. Probiotics 2023;9(1):31-38 | 37



K% HHI - QFLE - HOJX| - O]2X| - Nguyen Thi Minh Trang - 224! - O[EfS
i 7))

;i \

Chen W (2020) Inhibitory effect of Zactobacillus supplementation with whey protein concentrate, and
plantarum  CCEM8724  towards  Streptococcus adjunct cultures on the production of exopolysa-
mutans-and Candida albicans-induced caries in rats. ccharides by Streprococcus thermophilus 1275. Journal
Oxidative Medicine and Cellular Longevity. of Dairy Science. 86(11), 3405-3415.

20. Zisu B and Shah NP (2003) Effects of pH, temperature,

38 | https://doi.org/10.35732/ctlabp.2023.9.1.31



	5. 00003 정제용.유두나.권예지.이은지.Nguyen Thi Minh Trang.이태후.국무창 최종
	개요
	1. Forssten SD, Björklund M and Ouwehand AC (2010) Streptococcus mutans, caries and simulation models. Nutrients. 2(3), 290-298.
	2. Gu M, Cho JH, Suh JW and Cheng J (2023) Potential oral probiotic Lactobacillus pentosus MJM60383 inhibits Streptococcus mutans biofilm formation by inhibiting sucrose decomposition. Journal of Oral Microbiology. 15(1), 2161179.
	3. Hoshino T, Fujiwara T and Kawabata S (2012) Evolution of cariogenic character in Streptococcus mutans: horizontal transmission of glycosyl hydrolase family 70 genes. Scientific Reports. 2(1), 1-7.
	4. Jang HJ, Kim JH, Lee NK and Paik HD (2021) Inhibitory effects of Lactobacillus brevis KU15153 against Streptococcus mutans KCTC 5316 causing dental caries. Microbial Pathogenesis. 157, 104938.
	5. Kumar A, Alam A, Rani M, Ehtesham NZ and Hasnain SE (2017) Biofilms: Survival and defense strategy for pathogens. Int J Med Microbiol. 307, 481-489.
	6. Lim SM, Lee NK and Paik HD (2020) Antibacterial and anticavity activity of probiotic Lactobacillus plantarum 200661 isolated from fermented foods against Streptococcus mutans. Lwt. 118, 108840.
	7. Lin Y, Chen J, Zhou X and Li Y (2021) Inhibition of Streptococcus mutans biofilm formation by strategies targeting the metabolism of exopolysaccharides. Crit. Rev. Microbiol. 47(5), 667-677. 
	8. Marsh PD, Head DA and Devine DA (2015) Dental plaque as a biofilm and a microbial community—Implications for treatment. Journal of Oral Biosciences. 57(4), 185-191.
	9. Mann S, Park MS, Johnston TV, Ji GE, Hwang KT and Ku S (2021) Isolation, characterization and biosafety evaluation of Lactobacillus fermentum OK with potential oral probiotic properties. Probiotics and Antimicrobial Proteins. 13, 1363-1386.
	10. Nakano K, Inaba H, Nomura R, Nemoto H, Takeda M, Yoshioka H, Matsue H, Takahashi T, Taniguchi K, Amano A and Ooshima T (2006) Detection of cariogenic Streptococcus mutans in extirpated heart valve and atheromatous plaque specimens. Journal of Clinical Microbiology. 44(9), 3313-3317.
	11. Pot B, Felis GE, Bruyne KD, Tsakalidou E, Papadimitriou K, Leisner J and Vandamme P (2014) The genus Lactobacillus. Lactic Acid Bacteria: Biodiversity and Taxonomy. 249-353.
	12. Russell RRB, Gilpin ML, Mukasa H and Dougan G (1987) Characterization of glucosyltransferase expressed from a Streptococcus sobrinus gene cloned in Escherichia coli. Microbiology, 133(4), 935-944.
	13. Shemesh M, Tam A and Steinberg D (2007) Expression of biofilm-associated genes of Streptococcus mutans in response to glucose and sucrose. Journal of Medical Microbiology. 56(11), 1528-1535.
	14. Shokryazdan P, Sieo CC, Kalavathy R, Liang JB, Alitheen NB, Faseleh Jahromi M and Ho YW (2014) Probiotic potential of Lactobacillus strains with antimicrobial activity against some human pathogenic strains. BioMed. Research International.
	15. Takahashi N and Nyvad B (2011) The role of bacteria in the caries process: ecological perspectives. J. Dent. Res. 90, 294-303.
	16. Ventura M, Canchaya C, Meylan V, Klaenhammer TR and Zink R (2003) Analysis, characterization, and loci of the tuf genes in Lactobacillus and Bifidobacterium species and their direct application for species identification. Applied and Environmental Microbiology. 69(11), 6908-6922.
	17. Wiegand I, Hilpert K and Hancock RE (2008) Agar and broth dilution methods to determine the minimal inhibitory concentration (MIC) of antimicrobial substances. Nature Protocols. 3(2), 163-175.
	18. Yuki N, Watanabe K, Mike A, Tagami Y, Tanaka R, Ohwaki M and Morotomi M (1999) Survival of a probiotic, Lactobacillus casei strain Shirota, in the gastrointestinal tract: Selective isolation from faeces and identification using monoclonal antibodies. International Journal of Food Microbiology. 48(1), 51-57.
	19. Zhang Q, Qin S, Xu X, Zhao J, Zhang H, Liu Z and Chen W (2020) Inhibitory effect of Lactobacillus plantarum CCFM8724 towards Streptococcus mutans-and Candida albicans-induced caries in rats. Oxidative Medicine and Cellular Longevity.
	19. Zhang Q, Qin S, Xu X, Zhao J, Zhang H, Liu Z and Chen W (2020) Inhibitory effect of Lactobacillus plantarum CCFM8724 towards Streptococcus mutans-and Candida albicans-induced caries in rats. Oxidative Medicine and Cellular Longevity.
	20. Zisu B and Shah NP (2003) Effects of pH, temperature, supplementation with whey protein concentrate, and adjunct cultures on the production of exopolysaccharides by Streptococcus thermophilus 1275. Journal of Dairy Science. 86(11), 3405-3415.

	책갈피
	_Hlk134983429



