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Abstract

Objectives: The study aimed to isolate the abundant bacteria in dental caries in children and
to investigate the bacterial species involved in addition to those that have been previously
reported. Methods: The specimens were collected from the supragingival plaques of each
dental caries area, pit and fissure caries, deep dentinal caries, smooth surface caries, and
dental caries, and from healthy subjects in the control group. Bacteria were cultured from
these specimens, DNA was extracted from the isolated bacteria, and the 16S rRNA gene
sequences were analyzed and identified. Results: Based on the results of the 16S rRNA gene
sequence analysis for the 90 strains of dominant bacteria from the 45 specimens, 5, 7, 8, 7, and
13 species were identified from the supragingival plaques from healthy teeth, pit and fissure
caries, deep dentinal caries, smooth surface caries, and dental caries, respectively. In healthy
teeth, Actinomyces naeslundii dominated. Corynebacterium durum, Ralstonia pickettii, and
Streptococcus intermedius showed equal distribution. The dominant bacterial species in dental
caries, S. sanguinis, showed the greatest difference in prevalence in pit and fissure caries.
In deep dentinal caries, S. mutans and Lactobacillus rhamnosus were dominant; in smooth
surface caries, S. mutans and S. sanguinis were dominant; and in the supragingival plaques of
dental caries, S. sanguinis and S. mutans were dominant. Conclusions: The bacterial species
isolated from dental caries encompassed four phyla, eight genera, and 22 species. In addition,
the SS1-2 strain, belonging to the genus Neisseria, was identified as a new species from among
the isolated strains.
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Actinomyces spp., Atopobium spp.= X|oR9-4] Z13jo]] 2
I}van Houte 51{6]2] A7ollA %= A S. mutans”} %|ok¢-A]
HIHsHA| AZE]= A0 & njRo] 7] 240 Hofsh= Q-A]0] Zlggol| e F o7t S
= Ao 2 H15Iich Gross S1712 S. mutans= X|ok-A] 27] DA oA &2 pF0 2 3HEE|9]
A9 AH 275+ 2] ool A & =] 9l o m, KI3YA X|ok-Alak= BA1A 0 & golgh o] glgirtar B
13}, B9 Lactobacilluse 232 /3o 24150l 4 ABI L, $-A150] 7oA Z-2 HHo 2 %
Yol wiet F4 5] Z7HckaL B uic o)X q] 4] HoH 2 AlitFo] thEA JeR}AL Jlof AR 4
ofo] x|o}2-AlH 2 2245H= Alato] thg 2 0 & AJZFH Tt

2| 2HofollA] 16S rRNA 541210 A7|Ad £4S 7|gho & S BAMYE5] A7l el [ERE %
FY=jo] gttt o] EAMYE WHHE Boll 38R 2 B W
o] tjFd & SRt A EAPYESHA B i el
£ of7] 2] vl A] ok Adefjo|ch A A|o §F Aol 7 Wi 423 Fo] Alto] Eafghkar 513
CH8J. ol A= x|oke-Alof] 22 Tofirtal defA] Ql= S. mutans®t Streptococcus sobrinus S 5
7 Mt 23zo)) gt A7 5 o] FaL AL x|ok-A] HojH 7 Alatol] Tt A= mlH|E Aol
t}. H1E S. mutans’t x|0F-AlS 94 07|11 X8/ Ao Hofoh= 2 QIO = A Lot X
Aol EAfiohe o] AltE2t 27 2 R10] BlafA ok 02 x|ofe-Alo] -t &2 ol 7|3
St Bpdha2 4] 0 2 Agohs 4ofo] X|ofe-A] Ko E - ok= A2 ofetoh= A2 5835
om|7} el Abg Tt @A HopH R 5k At Eelold o 2R 215 X|oke-A] ol 9l3t T
Gt ol 2 X SAIE sk Agol 3-851A 8501l 4 S A o= gzt

2 ATe] FA2 4ofo] x|of-A] HepH 2 T XA atoll A Ald-2 2f5to] 16S ribosomal
RNA f42} 7|1 MG A5 =M, x|of-A] 2ol 9 Al mielslal 7]&2] B g F- o] 2o
x|o}-Alo THofeh= F-5 FAekILA} SIQiT
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i Qi 5 SA]gjo] L 124 mleke] 2o} 3 BERjolA| Alde] A2 2 Al Solg 7t
45792] 2010l Al B2 ATk AT 3]0k ALE 5, 2|0} AT 4] 5, AlsAfold 941 9, ek &
219, 941 7ote] 2|24t Z|RAR} AR 170191} A RS A 4ote] Wt tolt= 217k 7.0, 95,

7.0,7.0,7.0 0|0tk 94} Xjok= 242 B JEHE TR Aoty 4, W A of Mg TR
58 272 S og5te] AFSIIAL, AR dord 2-419] Al E= spoon excavatorE: ©|-8, F7H2 ¢
AJxjote] X| 2/ 2 A A 2= 542l o]8sto] AiF, BT 4790l Al 2SR s3I
Jeja giRFoe

22020 Ao} 940] G -8 b} i 2 Aol 7l Yol 2L el e
—H

& AHA RS E4EE ol85t] AFHSIAH: AR AFH A ARE s 7|5 Eatolo] ARSI
ok A Al B = Bt 0.85% Y2 A7 7] eppendorf tubeol] 23 7] S EEojM Y=
A APAZ WA gRtsto] 725 sl ottt

2. 2 M= 22

AEE A Algol 108] 7HH 02 DAY 5]Asto] tryptic soy agar (TSA; Becton Dickinson) %

brain heart infusion agar (BHI; Becton Dickinson) Biz|ol| =55}o] 37°Cell A 397t 5% CO2 Bl
of BiFstitt. §2E2 2 T colony aEH—E— HR Al #AE RlsIlA, ZF AEHkeh 5% olde] A
&2 2o A2 BHI HiAloll O] 4= il wizbx] Al sl &4 E28 dA4e 20%

glycerol g-<lo] - & -80°Coll Y5 HEFQICE

3.DNA = % PCR

4 22E nE FA 1~2 loopE lysis buffer [10 mM Tis-HC (pH 8.0), 1 mM EDTA, 10 mM
NaCl, 2% SDS] 100 02} 2 small spoon®] glass bead (size: 0.4 mm)E &35+ & 1027 TOMY mixer
(TOMY, USA)Z o]-&3}o] 7412 uh4 514tk 1X TE buffer 200 pl2} phenol: chloroform: isoamyl
alcohol (25:24:1) 300 W= 7ksto] 3 23F TOMY mixerol] ThA] 28t & 4182](12,000 rpm, 10
min) T} AFZHS A2 tube]] 27! & RNase A (20 mg/me) 3 pl= 71sto] 37°CoilA] 30 £7Huk
-SAIZTE 0.1 volume®] 3 M sodium acetate (pH 5.2)2} 2 volume®] 2712 100% ethanol2 %75t
DNAZ 4 A171 & YA E22](12,000 rpm, 4°C, 10min)3Fc}. X712 70% ethanol2 M|Z5H & 71z
Sto] 7ol 521 & Aol AR wizkx] -20°Col] Hakst3int.

Al+2] 16S rRNA 4741212 SZ3517] QJ5)] Eo|%| 0 &2 HASH= 27F (AGA GTT TGA TCM TGG CTC
AG-3) 9 1492R (5-GGY TAC CTT GTT ACG ACT T-3)) primerE AF&-5t] SZ51ITHI). PCR HH3- =
/3 template DNA 10 ng, 200 uM dNTP, 10 mM Tris-HCI (pH 9.0), 40 mM KCl, 0.15 mM MgCI2,
3mM MgS04, 20ug BSA, 1U Taq. polymerase 12|31 forward®} reverse primer 2}t 20 pmole2
7tetal Wt SRR 2|F 50 W= 5 4] 5klck PCR TP600 (TaKaRa, Japan)< ©]-83t3oH,
PCR 712 predenaturation 2O 2 94°Col|lA] 5 E7F 488519031, denaturation (94°C, 30 %),
annealing (55°C, 30 &), extension (72°C, 40 %) §+8-& - 30 3] ¥HE3}L postextension (72°C, 10 +2)
S 435}k PCR AFE-2 19 agarose gel 217|950 2 & 37|12 15191t
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4. HI|ME 2M S M= S8

16S TRNA 712} Z-2-4H2-2 Wizard PCR Preps DNA Purification System (Promega, USA) 2.2 %
At o, A71AM Y 24 primer+= 773F (5-GGG AGC RAA CAG GAT TAG ATA-3) 2 803R (5-GGA
TTA GAT ACC CTG GTA G-3)2 ArE51 o, HES- 272 96°C 10%, 50°C 5%, 60°C 4222 % 25
cycle® PCR 33ith. G714 E £A42 (F)uta24lo) of=]sh3irt.

16S TRNA 542} 47| M F -fAFE 2492 EzBioCloud (https://www.ezbiocloud.net/)[10] 2 BLAST
(https://blast.ncbintm.nih.gov/Blast.cgi}& °1-&3te] A7IMBS Blwsllch. 2% F71MB
databasecllA] Ao1xl 47141 H-2> MEGA6.06 &2 17 o|-§5t0] CLUSTAL_X= A H3t & 7154 4|
2o o] 85tH11,12]. B71A B7F 3712 #2]+= Jukes & Cantor distance model = 0|8 5131 o,
Neighbor-joining method 2 Al545 A/g5t3AtH13,14].
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lof, A9kT $4], A5t $4], BHA 94 2 943/} x| 2 XAl FEe] 7
2

ol %
247}5,5,9,9, 17 010, B Lto]=7.54] olgich. 7041k o} 10 77, 224794 10 75, 4%

T
Aol 4] 18 2%, WHH 94 18 #5 L SAIXI0F |2 AHARE 34 25, & 907le] 52
w253l

2. 16S rRNAMIZ 53

Z907119] 4 ol el A7 1A Y 2A AT et 1,350 bp o2l F-24Q1 A7 G e ERlsk
ok AL A4S 7|20 = 7P A A BTt Al e B4 A3 Firmicutes, Actinobacteria,
Proteobacteria ® BacteroidetesZ A 47 &(Phylum) 2.2 24 E|Q]ti<Table 1>. 2} $-Alx]o} =2
£ 49}4 T Al0|A Actinobacteria (42.2%) 2 Firmicutes (42.2%) 2.5 =7 £2]=]lon, tke-o 2
Proteobacteria (15.6%)7F &2] =31t} A5 g0 9-AlojA= Firmicutes (92.8%)2t Actinobacteria
(7.2%) T 7N EollAut Ee]=|Qict. HEH 2AlollM= Firmicutes (73.9%) &0 =4 E= 11,
Proteobacteria (13.6%), Actinobacteria (11.3%) & =02 22| E]|3l o, 2 AIx]o} BLo] & 5ol5}HA
Bacteroidetes?l| £351= 1 #5271 £2|=]dch nix|eto g2 2|24t 2HAMletetol|A= Firmicutes
(54.8%) 2! Actinobacteria (42.2%) 0] &2 22|83 B3, Proteobacteria (2.9%) %] £2] =31
o} Rl A4S 2oke] 22 Al olM= 2P Ml Actinobacteria (66.0%),
Proteobacteria (19.1%), Firmicutes (14.9%) <=2 2 28] =] it} 4] x|o} 4 2] R0 A Firmicutes
ol &5l FE0] 42.2-92.8% I = M- =7 2] =t Table 1>.

23715k 2] ool A Mol FH H-5-8-5 Aw EWH Acinomyces naeslundii Z(51.1%)-2 57§ 74 % 3
70 AN A 709, 17] A= 2006, A Ha 66%2 - A 2= Tt Corynebacterium durum,
Ralstonia pickettii, Streptococcus intemedius Z-5°] 2F15%2] Hl-&= 2] =] e}, 9-A17-9]oj|A] FH
-85 A EA AetdT QAloj|Al= Streptococcus sanguinis 01 571 A 471 AAolA] 20%

o]} S ™stdtt. 18]l Rothia dentocariosa, Neisseria macacae, Actinomyces naeslundii, A. oris,
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2} xfo]7} A o, -F-U5HA| Bacteroidetes il r5h= Capnocytophaga sputigenaz©] =)= {ct.
Tt oA = 7l Aol Neisseria 40l £oh= el #5 wefsiqi=t], 71800 22i¢
Neisseria 2} 16S rRNA 7821 @7] 5 H0] 979 ofste] FAL=S Hlth 5/ Alte] 574 Al
16S TRNA 742+ 7|1 M Fo] EE52F97% Olohs HolH M2 0= F4ohH, 218+ §-1A|
£ Uehl= Al EollM = 7|2 T ZATAPE 22 E AS FRISIQITKEg. 1>, $-A1x|oke] x| 24
UM 1770 AAE td o2 st om 71 7| 221 -2 S. sangunis® 26.3%311L, 10% ©]
AP Ba)gl 252 S. mutans, A. oris, A. viscosusz, 7L th2-0 2 Ba|E Z2 A, naelundii, Rothia aeria,
Streptococcus mitis <22 97 51 21, & 13F0] 2] I =

7 24 A g 2 x|oke-Alof] Toidh= thEA QI A. naeslundii, S. sanguinis, S. mutans, S. oralis Z5
9] xJo} QAR |2 HE] H|ofAlS Al HM A, naeslundii= 71715H x|olol|A] &=A] E2]=|9l, S.

Table 1. Relative abundance (>5%) of the species identified in healthy subject and four
different dental caries

Species HS* (n=5) Dental caries™
PF (n=5) DD (n=9) SS (n=9) SP (n=17) Phylum
Actinomyces naeslundii 511 13.3 9.1 Actinobacteria
Actinomyces oris 13.3 11 12.0
Actinomyces viscosus 0.9 7.8 12.0
Corynebacterium durum 14.8 3.5 Bacteroidetes
Rothia aeria 9.1
Rothia dentocariosa 15.6 52
Capnocytophaga sputigena 1.3
Neisseria bacilliformis 0.4 Proteobacteria
Neisseria elongata subsp. 95
glycolytica ’
Neisseria macacae 15.6
Neisseria sp. 39
Neisseria subflava 4.3
Neisseria perflava 9.7
Ralstonia pickettii 14.9
Lactobacillus paracasei 54 Firmicutes
subsp. tolerans )
Lactobacillus rhamnosus 17.4 2.3
Streptococcus intermedius 14.9 2.7
Streptococcus mitis 6.3
Streptococcus mutans 6.7 46.4 584 15.2
Streptococcus oralis 7.8 10.6 0.7
Streptococcus salivarius 13.0 14
Streptococcus sanguinis 27.7 15.4 26.3
Sum 100.0 100.0 100.0 100.0 100.0

*HS, healthy subject. **PF, pit and fissure caries; DD, deep dentinal caries; SS, smooth surface
caries; SP, supragingival plaque
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Neisseria mucosa M5" (AJ239279)

SS2-1, SS9-2

Neisseria flavacens ATCC 131207 (L06168)
Neisseria perflava U157 (AJ239295)

Neisseria subflava U37" (AJ239291)
9" HS1-2
Neisseria gonorrhoeae NCTC 83757 (X07714)
99 Neisseria meningitidis CIP 73.107 (JN175351)
Neisseria flava U40T (AJ239301)
99 Neisseria sicca ATCC 292567 (ACK002000016)
944 Morococcus cerebrosus CIP 81.93T (JUFZ01000072)
PF1-1
Neisseria oralis 63327 (JN104029)
Neisseria elongata subsp. nitroreducens CIP 1035117 (IN175349)
65 PF2-2
100 Neisseria elongata subsp. elongata L061717 ( ATCC 2529)
Neisseria elongata subsp. glycolytica ATCC29315T (ADBF01000003)

—— SS1-2 < Novel species

= 100 Neisseria bacilliformis ATCC BAA-1200" (GL878495)
SP13-2
100 ™ Neisseria dentiae V33T (AF487709)
Neisseria musculi AP20317 (CL ERR112178)

“—— Kingella potus 3/SID/1128" (AJ629192)
— Kingella oralis ATCC 511477 (ACJW02000005)

0.02 61

71

71

100

Vitreoscilla stercoraria DSM 5137 (ARNNO01000006)

921 Ralstonia pickettii ATCC27511T (JOVL01000020)
100 | ' HS2-2, HS3-2, HS4-2
Ralstonia insidiosa AU2944T (AF488779)
Ralstonia syzygii subsp. syzygii RO01T (U28237)

100 Enterobacterasburiae JCM 60517 (AB004744)
7_3‘——‘: Haemophilus parainfluenzae CIP 1025137 (EU083530)
Acinetobacter baylyi DSM 149617 (AF509820)

Prevotella oris ATCC 335737 (L16474)

Fig. 1. Neighbour-joining tree based on partial 16S rRNA gene sequences showing relationships
between dental caries and related genera of the phylum Proteobacteria. The percentage
numbers at the nodes indicate the bootstrap support levels, based on neighbor-joining analysis
of 1,000 resampled data sets. Bar, 0.02 nucleotide changes per 16S rRNA gene position. HS,
healthy subject; PF, pit and fissure caries; SS, smooth surface caries; SP, supragingival plaque

Sp
SS
DD
Actinomyces naeslundii | °F
S Streptococcus mutans
10 20 30 40 50 60 0 10 20 30 40 50 60
% %
SP
SS
DD
-
Streptococcus sanguinis | HS Streptococcus oralis
10 20 30 40 50 60 0 10 20 30 40 50 60
% %

Fig. 2. Composition of caries-associated species in healthy subject and four different dental
caries. HS, healthy subject; PF, pit and fissure caries, DD, deep dentinal caries, SS, smooth

surface caries; SP, supragingival plaque
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mutanse A5/FoHd 94 9l BEH 9Aoj|A] | 2= Ut 2L S, sangwms 4ot 4]
2} 2] 294 2|HAlF oM A] B2l =) itkFig. 2>, & Aol Bl & AL 4R, 84,22 %
O 2 5= AT Table 1>.

7 22 X|okeA] Rl nE T 72 Bl TP S ERlohs R vl skl L AE U
DNAZ 2|3 Eels }0:] 16S1RNA 41218 Z-Z5131 2A| 7] A -4 (Next generation sequencing;
NGS)& sh= #o] &5 o] 4L JtH15-17]. o]2{&t 16S rRNA 4-412+S o]- 83 NGS ¥R 0 & 174 W
—f—xﬂﬁl-% At & (spec1es) =1 00004 *77}7‘] 1—’515]“4[18] NGS 7|82 sligFstA] 9ot 24 uf Al

Aoz g_< thFA S uJFOIw—]._Ty_ 2= /\1]-?,L_4 Aﬂaz-] Ex gl oLAHxﬂ ;q A X-]z-]] 07\4xﬂ B E0]
E/2 mefstr| flsiAle BEEA] Alite] vife] B sttt weha] & k= x|ohe-A] u] £-9] 40 A
2 A3k x]otol| A 5 HAE tVd o2 = 7HA] iRl E o]-8-5to] Eefsiginh Lajal 22)H Al 16S
TRNA f4219] A7|M B2 FAstaL F7gsto] 94 HePd 2 ojwgh Alito] 28] &1l 97 SheA] ofet
SkaLA} siQick

T2 Ul X9 Al F 2ol = oF 10:-10° CFUs/mg A =0 Alo] £Alish= A 02 B w1 QIeH19].
TFollA] i A Al 2] 4= 1A 7gh X|oke] XHA|FEHHS)S] TSA 9 BHA Bi7]2] 28] 4=
7} 56X 107 CFUs/mg} 4.5x 105" CFUs/mg 0.2 HjA|E 2 v]&:51A] 2aj=lon, w3tk xJoke-A]
9 Z¥Zbol| M & v A 2 2fo]= Kol x| gkttt

2|2 2 H Santighi S{15]9] NGS £A418 E3t Auts B 74725 Aot XHAlgaolA BuE 2
(phylum)-2 Firmicutes, Proteobacteria, Actinobacteria, Bacteroidetes, Fusobacteria =22 95
%31, SR1, Spirochaetes, TM7, Tenericutes & =0 & WA E3E5}9]Th Aofo] o} 4] HojdHa B
At Kim ${20]9] EialolA+= Actinobacteria, Proteobacteria, Firmictues, Bacteroidetes,
Fusobacteria i <=2 9745}k, TM7 22 ¢ @A 23l s1it, 2 A-re] 747 Z]OH X]
HA2} 57330114 Actinobacteria, Proteobacteria, Firmictues & <=0 & 24 %]0] Santigli 51
At} zpo] 7} itk LA x|ojoil= v B9] BE o} Firmicutes £0| 42.2-92.8% 2 71 =7 %@
silom, 1 th8-0F Actinobacteria (7.2-42.2%), Proteobacteria (0-19.2%), Bacteroidetes (0-1.3%)
oz 4 sl

7} @A Helol G x|ofe] X|WAltao|xe] &4 Al 2 H|uA ZolE Hi 55
Actinomyces naeslundii Z-& 7171t 2]otol| 4] 51.1% 23 A9k Aetd L 2-AlofAf = 13.3%, 2-A14]
of2] x| 21/ 2| Aol A= 9.1%, Al/dord 94 A s ghH QAo A= 22 =] 2] 9ttt o]+= A
naeslundii T2 77 9 AW Al ol B4 #5202 EAlok= 713] Zhtolal x| E--Alol|A go] &
2]=|m, gk = THul e B2 fRdo] Bl 21] =3 Q7] wiE o 2 H]lnh ZF @A) 2] F AlR/dot

A QA gl HEHH L AJoj|A Q5= ZL Streptococcus mutanse]H, AFFT-QA] 2] 2 AA; 2 HA|
olX= S. sanguinis7h 94 sIQiTh QF F{22]2] Szt ofo] AR 4] FelofA S,
mutans?} x|oF-A1F5aF LAgeE AAdo] Sl Ao g HAE Avtel |6t ot & =2ollA S.

rr i
o N R
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mutans®} Streptococcus sobrius®] FRFEFO] Z|oF-AlFa} TS WA gk HRio] Q= Z1o® Bt
ol sl o] Aol A S, sobrius 0] &2 = A] 22 22 2te]7} 3lof HRlt, o] = X|oke-Alof Hois}
+ 221 3t 221 F shel ofdol7F AdHshs 41E2] Foll 9lof Xpol7h Qg o= Helth ot =
5123]9] Aote] 2|2/ XHA|Fatol| A 9] Ml 22 ATH= S, mutans & AR T} S. sobrinus '

A HIEHToF 228 H e w2 2102 H A 51Qirh o ?Loﬂﬁ S. sanguinis’}-$dsk= ks tE
S HAAth 28 = 59 A7e 4ot 2ok = Yl o 2 deiA Q1= S mutans®} S. sobrius
o] 72 ZAICHS A ol o} 201l AT Holah 231E M9 Holck, 4] 2R A
alolA] 923t S, sanguinisic 212 WS =20l ejst 8 A 9] A7 SolA] xjobgAlze] e
AA & 4= A2 AAboke W8-S Bl siQiet. 1329 S, sanguinis®] 4] A AgkS S & 4]
AR S BT A olthal sklth24]. 1= Aol S, sanguinis7t 47 2ahe AlGA o2 A
F7} o] Fofxof & FZojztal Azt UrkH oz X|oke-A] Q] MO 2 A. naeslundii, A.
viscosus, Lactobacillus acidophilus, L. casei, Rothia denticariosa, S. milleri, S. mutans, S. salivarius
% S. sanguinis &°] thEA 0 2 AdeA ItH25]. 2 ALol|A+= L. acidophilus, L. casei, S. milleri 3%
< AlJetale 25 & =3ick o]9] A. oris, Corynebacterium durum, R. aeria, Capnocytophaga
sputigena, Neisseria bacilliformis, N. elongata subsp. glycolytica, N. macacae, N. perflava, L.
paracasei subsp. tolerans, L. rhamnosus, S. intermedius, S. mitis, S. oralis %= &2] &|o] Tt 5

7h 94 Rl =RE 90 o] 94 WS Eefslo] W7D S BARH At T IR 470, 8 &, 22
FOR thFsA A =3It X|oh 941 Do) Mt 718/ At o 2 2485k 77 B
7Hele) epgel, 7152, T & TRt Qo wef 2joke-A] dhgo] Beta| 0 2 2-g-510[26], 7122
L2zl SRk opuje} Hiero] o] Fojx|A] o2 Mtk v AR Qo] 9l& Ao 2 AtREr of
it 7 52] A2l steha] 49 otk i Atk ujgo] o] Fojx{of gict. mebA] 7]Ee] DNA
MO R SRR ujFo] ¢t == Al 52| 22l Hsliate Het sl ZHEE o] FoiA
ofg 7oz Aok 3 Ui ndE w4 2 A Ak uigsiA] oAl DNA 24 S o] 85t 7405 B
2 Al Fo] HArE| A1 Q1A1 o] A4S - g2 QF H AL 9 A[RE16S rRNA 412t 5785 5510] B ]

o o7} Bk 68 e Al ol o] SExo] 2 Zo]cH20]. 13 Bl S5 B Aol %
25 Wk Al W 4] 29 1He] AHIoIA] Neisseia 0] 431 SlLte] 248 Halah Zolt.
L6 RNA 215 1718 It 2ok 304 974 oftel A et Netsan ol 5
202 HIEQIc). BhEo] WsHY RATAS Urhh A EINE 712 3} 2ATAT} Heje 2

2 9IBISic ol A1 SRS ools} ek o] Ao, A1 SR 552 S A ABE
3 7Ejo|ck, 2k o] o] /1EAQl B4, WYUK 47 52 Helshe ARe Wasin 2oz

Tl T

213y
S22 £ Tlols}] 913 24 904 4] o] 23 A7} o) Zofalof 3 o,

a2

5 QAT 2ofo] of9A] R 9 g2 elska 71£9] BuE % ofejo] XlokAlo] Tofst
£ 3& BUSLLSICE 2700 A9 991 3 LT £, 4R AOHL £, B P 24
Hlo}o] x| 2V XAl thEO 2 2 Alofe] X L9 ARl A ZA 23
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o M7 22l Y 5T - 851

M-S Bigsla, EelE Alte] DNAS 2&310] 16S rRNA f-314F 714
A 45 AA| 25 4 Al 90 7H w=of| thish 16S rRNA 42} G714 2 2t o3t 22 228
DA

1. A3k X|of, Lotdt @A) AR ol 94, ekt 94 Bl 94 X|oke] |2/ XAl A]
Y2} Al 5,7, 8,7 2 13 -5 15T

2. 7173+ Z]o} ol A<= Actinomycs naeslundii 0] 4 5111 the-2 2 Corynebactrium durum,
Ralstonia pickettii, Streptococcus intermedius 0| A 3Tt

3. x|ofe] A9 24 F0 & 4otA QAolA= S, sanguinis 0] 7HY & w282 B,
AJR/gotd @Aof| = S, mutans ¥ Lactobacillus rhamnosus, 88 $-Alo|A& S. mutans 2 S.
sanguinis 12|11 2-A)x|o} X]- 2 A} X HA 2ol A= S, sanguinis 2 S. mutans”t 27 SI3{CE

AEA 0= x|o}A] R 2RE 22| T /32 47, 8 &, 22 T o= Tl B4 =|qict. w3t
Ba)5) FZof|A] Neisseria 401 451= SS1-2 757} M2 Z0 2 SHolggic}.
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