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ABSTRACT

Objectives : Molecular biology techniques were employed to assess diversity of bacterial in
children's dental caries,

Methods : DNA of germs was extracted and the diversity of the 16S rRNA clones was analyzed
by amplified rDNA restriction analysis and sequencing, The experimental samples were pit and
fissure caries (PC), deep dentinal caries (DC), smooth surface caries (SC), and supragingival plaque
(PQ) from 50 children of age less than 12 years old. The control group was healthy teeth supragingjval
plaque (HT). Thirty clones from each 16S rRNA done library of 5 samples were randomly selected,
thus a total of 150 clones were analyzed.

Results : Amplified rDNA restriction analysis uncovered 18, 20, 11, 17, and 22 phylotypes
from healthy teeth, pit and fissure caries, deep dentinal caries, smooth surface caries, and
supragingival plaque, respectively. Sequencing analysis found the dominance of Actnomycs
naeslundii and Fusobacterium nucleatum in the healthy teeth; Zeptotrichia sp. in the pit and fissure
caries; Actinomyces sp., Streptococcus mutans, and Rahnella aquatilis in the deep dentinal caries;
Streptococcus mutans and Actinomyces sp. in the smooth surface caries; Enterobacter hormaechei
and Streptococcus sanguinis in the supragingival plaque.

Conclusions : Clonal analysis identified 6 phyla, 20 genera, and 51 species.
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A0 el Al AESH PHoRE AndS
ol gslo] W AES A THSHE W, Ao, At
5 ZJARY, PEEER, S50 DNA BAH, DNA §4
A @714 BA Sol ok, olelt Al A& F g
AIEMES 2 9= WPo] DNAS o] §aH: o], 71 %o
A 165 RNA 74 9714 54jo] 7w, atat
Aoz eiA e, ke ol 3R Wtlels BE Al

of ZAel= FAAE, = poB -subunit of RNA polymer-
ase), atpD (B -subunit of ATP-synthase), infBtranslation ini-
tiation factor 2 ), dnaKhsp70 protein), 165 rRNA 42} 52
housekeeping A& ©]-88t0] $2& 4RI o] & 165
RNA 84 Alete] £ plr Rt 4= Qe RS
L Qlo], o AR VA E WSk nlgEke) %154
FHAPAE wolsh=t] Wi F-85ft). ER]k 168 RNA F-4
Apo] B4 F-2 X3} £r) vl a)y] uftof He- A
A7t FEH R 2= BEE A7|NEE 7 HEksert
RS FLE2- Fah £7H0] 1S £ 4 Qlo] TRt it
o] A% vluE 7F5aHA Sl @A RDP (Ribosomal
Database Project)?] database25-E] 0]-88} 4= Q1= 165 rRNA
FAAF 71492 2,765,2787 N (hitp://rdp, cme,msu,edu/)2]
sequence”} 2E9HE|0] Qltk, of2fgt 7| A E2 e w4y
9] 165 rRNA 44} 1714 F Ent ofuje) thefgt 2 o
ZHE #2%H done FAAME E3HE0] §lojA] AFeH|a &
Ao] gols}tt,

ARDRA(Amplified tDNA Restriction Analysis)s= 16S rRNA

5O By GAAE FE3 T ATELE A slo] RAP
E

=2 158 o] 48t0] goupingTHo R B 0] #1424
2 7Sk WE A7 ol Aelat 4 glo] v el
CRPYS 470 sek 4 gieks A2 T gk
74 Vel o 7000k o4l Al Fol EAfstu, oS
of ik o4Jo] A o] HlFEI ke Aefelet. of=pA
L= 9ao] AR Tol] B4 Aol Fadt SFS Hy

Sh=Al, FARIAIL Alate] fleto] oJste] 9-Ao] WS-
A W w=to] EAL qlef ol Blof A =] dHE
AJopAlef et Fofsithal A Q= Steprococcus mu-
ans®} Streprococcus sobrinus 5 S Alat F-3Eof] T3 A
7H 5 O AL Qke W, AJoke-A] F910] ANFAR Al w14
Ch ol el ot mlESt Aotk weba] o] A5
SHAA BHp8has T4 02 Sk ool X|ofe-A] Rejd
2 AR 2] Tl e Wasks A ozt lthal AbeE
k.

ojof & Aol A= Axofe] 94 HepdE AHAlRtaE
A FStaL M+t DNAE 355}0], 16S ribosomal RNA &
A % 9 doning% ) ARDRA 5] 405} 7|4
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Ho oA §o& -5k $- 124] n]vke] 507 Aofof Al of
Zto & 173t AJoKhealthy teeth: HT)2F W] 5-91€] ZJos-
Al &S AF8HITH(Table 1),

A ZJok= Z17E A Rl ohE, Aokt 94 (pit and
fissure caries; PC), 415 AyolA 2-2l(deep dentinal caries;
DC), HehH 2Al(smooth surface caries; SC) 122l $-A]
Hoke] 7144 A Al e supragingival plague; PQ)C.
FHsto] mE ] Flofl A AfFERGI). Aol gt
§A] AJokz WAMD AR HARE o]8sto] Adaielct, T1e]
AL Rt = AokAlo] QIat, S AJolrt gl M
of FAE g gl Awo] el AHAltHhelathy
teeth; HT)S A|F|8F3ICE,

Aol AHE B= Ve 7187 Eatsto] ARESHa
o}, A3 F1E AeAIR 5 HT, PCo} sG= HR7] 9 27
& o]-85}0] 23515, DG spoon excavator, PQ2} HT
= SIS ol gato] AFIAIT. AHFRE Al 0.85%
el Aol War AR fHlsto] DNA S50 ARESH
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Table 1. List of sample from a healthy subject and 4 different dental careis groups

Healthy Pit & fissure Deep Smooth Supragingival
teeth caries dentinal caries surface caries plaque
Clones:
Number of samples (n=50) 5 10 9 9 17
Age average 7.0 9.1 7.0 7.0 7.0
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2.1. DNA ==& =

A4 DNAZ 52517 913t HR2 Picher” 2] S #F
sto] ARESHOITE. Ae] Al glaeol AFE AlRE 13,000rpmo]]
A 1087 AalResto] F5561elnh w5 AlRo] lyso-
zyme solution(50mg/m{ in TE buffer) 100udE %7} gF 3 37T
o Al 1AIZE 52t BEGAIZATE, WEE- 9 guanidine-sarkosyl sol-
ution(5mol/l guanidine thiocyanaste, 0.5mol/l EDTA, 0.5%
v/v sarkosyl) 500ulE 7F810] vortex® 5-105-7F &35t &
HIEE Tysis AIZIEE Lysis $- A7ke- Dol Aliws 42|47
il A7k 7.5M ammonium acetate 250ulS 71515 Al
BE IERE & oA 10EgE SolA wREEAIFI.
Chloroform} isolamylalcohol(24:1, v/v) 500ulE ‘@3l vortex

aj
=

S

2 Z9RE 5 24k (13,000 tpm, 10min) SFACE AT -

< M2 wbeo] &7 &
propanol)& A7FSHIE), ofelil AT E5ol F % DNA
AHE $lsto] YAE-E](13,000rpm, 10min)gt 5
W 70% ethanol® DNAS A|Z3F th& AXR A
Hat | =0 AR AZEA] -30Col Haksieltt.

DNA9] shearings 2FQ15}7] 918l 1% agarose gel- ©]-8-5}
ol A719¥%E oL,
(Ultrospec 2100 pro, Amersham Biosciences, USA)= o5}
et

0.6 volume®] 2-propanol(iso-

=z a2~
g F55

DNA 5%+ spectrophotometer

2.2. PCR, cloning % ARDRA &£Ad

168 IRNA SRS Z23517] Q8] Alatol] Eo|Zog Hat
S}= 27F(AGA GTT TGA TCM TGG CIC AG-3'), 803R(5'-GGA
TTA GAT ACC CIG GTA G-3), 1088R(5-GCT CGT TGC GGG
ACT TAA CC3') " 1492R(5-GGY TAC CIT GIT ACG ACT
T-3) primers ARESIYICEH PCRS $I8t HRS-OH-2 template
DNA 100ng, 200uM dNTP, 10mM Tris-HCI(pH 9.0), 40mM
KCl, 0.15mM MgClI2, 3mM MgSO4, 20ug BSA, 1U Taq. poly-
merase “12]1L forword®} reverse primer 242} 20p mole&
Whslil SR Sou=Al 275kt PCRE TPO0O
(TaKaRa, Japan) ©]-83}¢1 01, PCR %72 predenatura-
tion YO8 94CoA sEIF 42951 aL, denaturation(9
470, 30%), annealing(557C, 30%), elongation(72<C, 40%) HF
99 % 303] WhESLAL postelongation(72C, 1058 =35}
At PCR AHE-S 1% agarose gel A7|9%50 8 S I7|E
sHolsfar).

ZZ5] PCR AHE-S Wizard PCR Preps DNA Purification
System(Promega, USA)Z o|-&ao] GA|st3laL, T ¢17]
A 7H4A clonel & BE|sl7] ¢8| pGEM-T easy vector
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system(Promega, USA)S ©]-85}%tt, PCR AH=E3} vector?)]
HEE 31 HIEE 378kl 2xigation buffer, T4 DNA ligase
£ &3lsto] HhS- AJZc) WS- 3 E coli DH5 A competent
cello]] A AEA]A X-Gal(5-bromo-4-chloro-3-indoly-D-gal-
actopyranoside Promega, USA), IPTG(isopropyl- D-thio-
galacto-pyranoside Promega, USA), ampicillin(50 mg/mf)©] 3
Bke] 1B agar HJ|Z]of| 4] blue/white colony A% HFHHof o]a
72 4 doned A1MBIAE). S0 AIA 7 Rl
16S rRNA 3-A2} clone libraryol| 4] 307}|2] white colony=
direct reamplified PCRZ 53} T}, o|uff ARGt primers=
vector UJof| EA5H= pGTH(5-TAC GAC TCA CTA TAG GGC
GA-3")2} pGTr(5'-ACT CAA GCT ATG CAT CCA ACG C-3")
primerE ARE-8F L, PCR 2742 16S rRNA -F-4R} 223

Sslsiet,

ARDRA(amplified rDNA restriction analysis) £4]-& 225
165 DNAZ] RALP 5148 91t Algt o 4917]2 ol Alsis
Haelll(GG | CC; TaKaRa, Japan)S ARESHIC] HES- 2 AL
3 Ak Sul 9 AIREAA 3U(unit) Haellls &6l Hat
F 22F SR 1007t = SR WS AL e
247, 37T A/I9E] BAEE ko7 93

2.5%(w/v) agarose gel= 100V, oF 4057} 1XTAE buffer®
7195 31}, Agarose gel2 ethidium bromide 8-21(10mg
/mQ)ef A 1057 AAstaL, 3087 HHARE & 7Y 2

] (Gel-Doc, Bio-rad)g ©]-8-510] gel images A3LoH,
TIFF file format®= AA5FITH  Gelcompar I pro-
gram(Applied Maths, Belgium)< ©]-8-51%] ARDRA band pat-
tern 7H] FAMES AASIG1AL, negative o]n] A= Helo
& normalization IS Faf 27] thE gel A9 size marker
9} RFLP pattern52 #5+3} 519t} Band based algorithm
different-coefficients ©]-8-3} paired-wise similarity A4t "
M-S 0]-8-5}91 31, band-matching tolerancet= 0,75%% A1E
Sttt Similarity matrix®] cluster 42 UPGMA(un-
weighted pair group method using arithmetic average)f| ]3]
= e},

2.3. 16S rRNA SRt E7|MLE
=
[N )

ARDRA F-A0f| A th2 el Hel

0l

< 165 rRNA -§-A =}

SEAEL Wizard PCR - Preps  DNA  Purification
System(Promega, USA) 0.5 AA|sto] A7|Ad FAst9Ict

G719 EA primert= 27F(E. coli numbering 8~27; 5'-AGA
GTT TGA TCM TGG CTIC AG-3'Y&5 A9 01, PCR B3
L PTC-150 MiniCycler TM(TaKaRa, Japan)< ©]-8-5}%.0.0
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PCR HE3- 2271 94COllA 5t 27] AAelE g %,
oA 30 Z, 55COlA 30 Z, 72°CollA] 40 24 303] HHES]
apAako & 72700 A 108 59 o AERS-S AT 97
A EAL capillary ®4]9] ABI PRISM TM310 Genetic
Analyzer(Applied Biosystem)S ARE-5F 01 BAlof AL
= sequencing kiti= dNTPO]| &332 label H}A19] BigDyeTM
Terminator Cycle Sequencing Ready Reaction Kit(Applied
Biosystem)& Al&-s}5itt,

165 (RNA 97 @714 A AL Sla) @)A1t
chimeric artifacts 2F¢18}7] 9J3l] RDP(Ribosomal Database
Project)®] CHECK_ CHIMERA program©.& 2}0l3}9ic}, ¢
71X G7e] fAREE 2Rels)] $i8to] BLAST(Basic Local
Alignment Search Tool) search programe ©]-8-5}0]
NCBI(National

Center  for

nomic unit(OTU)YE ARESlo] ZF2H9) phylotype?t pairwise
comparisong &3l FAHEE AARSIYAL, o)F HIEOR
UPGMA (unweighted pair group method using arithmetic al-
gorithm) S 2 GAME dendrograme A 2FstSct, #|gt
T2 Haelll®] et sf§12 ARDRA fAHE A]5 99%0] o4
S 7|F0 2 clusters FESIG T (Fig 1),

= A 307} cloneo]| A 137] cloneo] T pattern© &
HAESl0m, - 187 ARDRA pattern: HIt}, tfdd B
7}5 HFdShe coverage AR 56, 7% H]aLZ] Y2 HH 8-S
Y2k 307)) clone 0. 2HE $-A] B9 pC, DC, SC
9 pQ= 717F 14,6, 11 9 167 9 pattem 21}E Hlo
ARDRA pattern- 2171 20, 11, 17 W 227]2 E-A4 %),
Ci= T3t pattern H.9101 PQ= 7HE TR pat-

b
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: At [e]
Biotechnology  Information)2] § 05 8 3 8 8 § 8 3 8 3§ 0§ L
Genbank®} EMBL database®]| 4] (@) —— (b) vammc o oo
AR Q719D sk =2 et
PC-09 EE T
Clone®] A% &7 4 A3} da- : —— -0
| - e
tabased 4] oA G7|H e — s -—'t
PC-16
PHYDIT program(ver 3.1)& ©] — memm— )
mw wmEE g :; | DC-07
450 CLUSTAL X"2 A&at e — -
T Aga ARl ol gkt —d — 0
\ reas & ocw
17| eizk Pc.08 BT R

$204 712 Jukes
9} Cantor distance model”& A}

DC-20
DC-13
DC-17

PC-17
PC-27
PC-31

4 34 9o, Neighbor-

joining methodi2 /545 24

I

s =m
DC-19
PC-37 —
L . — DC-05
PC-42 - 1=
DC-09
PC-21 B ] ' |
———— DC-10
. . LI
oo m DC-15
PC-34 Emar I
mmm o9 DC-27
g — Lo
PC-24 =man 1 x

3L}, Neighbor- joining data

PC-35 be-29

I T

9] Bootstrap 41 A 1,0003]9] 4858 3838 455388 ¢
ling>- 283 TE—— pQ-08 d - sC-01
resampling= 48 o]—O:l tree top- (C) Cm— L0 g ( ) E—TeE T
© " — SC-05
ology®| W7} 71202 Alga} e w OU e aw o
AT, ol B2 A%SE % — —
. = PQu3 :_"—' sc-29
mam Em PQ-02 RS 5030
S— 7 | :‘ sc-24
mmoaE PQ-10 sc-25
01 LAI XS e 1 R

PQ-22 -

I—q- (o Mian | E e = gggg — iggg
mmm oxn PO12 | TTm=m sc-16
| I PO-15 ! . “sc21
- — sc-11
1. ARDRA =2XM = [T —— 53
. [y | B - Eg,gé —— : -
- Ee—— S ) — sc-04
Aob 9] 1ol thzte. — — o
2 A 168 RNA 57212} done —— 3L —
; H o o o . E— e o e, SC14
library=-8] 30719 clones  ——— —

A2 A, F 15071 AEst
Atk Z17Fo] Algtas Hadno
ARDRA TE1-S- operation taxo-

Fig. 1.

Dendrogram constructed from the results of ARDRA pattern with (a) pit
& fissure caries, (b) deep dentinal caries, (c) smooth surface caries, (d)
supragingival plaque clones and distance matrix calculated by the UPGMA
method using Gelcomparll program
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Table 2. Number of clones analyzed and a variety of diversity indices obtained based on ARDRA and sequencing
pattern in 16S rRNA gene clone library from a healthy teeth and 4 differenct dental caries

Healthy Pit & fissure Deep dentinal Smooth Supragingival

Parameter . ) surface
teeth caries caries . plaque

caries
Total number of clone 30 30 30 30 30
No. of unique clone 13 14 6 1 16
No. of ARDRA pattern 18 20 1 17 22
% coverage (O 56.7 53.3 80.0 63.3 46,7

“Coverage(C):[1-(n/N)] X100

temn 235 H o) Govemge 28 G, sc, pC W Q) 247
80.0%, 63.3%, 53.3% W 46,7% =02 B LTk Table 2).

2. M=t CHkd
2 R 7] done, § 1507) 15 A7HAS
S0, 27 primer? o8310] HE 80074]
JHEE AGIE A1 DNAZE 165 mNA SAAE
3 A9 chimeric artifacts FAJsE 4= 9l on], o]t a4
168 RNA +AA} THH-E0] hybride moleculed #4Ja}o] o]
4 F2 of Mol ekl el £4 25
PCR W85 1507} clone 7|4 QojjAl=
o= OISl

A48 HEA0 NS A
(phylum)o]l &5=%] =15}7] fJ8f NCBIO|A Al&-a}he=
BLAST L2108 o] &slo] BASt A¥} Actinobacteria,
Proteobacteria, Firmiicutes, Fusobacteria D Bacteroidetesz
A 571 3 1709 candidate TM7 0.2 2HolE]¢lc)
(Table 3). 7} Alrg AWEY HIOA 1A Altel
Actinobacteria(10 clones, 33,3%)2} Fusobacteria(10, 33.3%)
7V W = XSt Proteobacteria(3,  10.0%),
Bacteroidetes(3, 10,0%), candidate TM7(3, 10,0%0)+= 5 Qg
Hl &2 Ve O W Fmicutes(1, 3.3%)~= 714 W HlE 2
eI} PCoA= Actinobacteria(12, 40.0%0)2} Fusobacteria
9, 30.0%0)7} =& RS B0, DColA= Poreobacteria
(12, 40,0%), Actinobacteria(9, 30.0%) X Firmicutes(7, 23.3%)
&0 72 QAT SColl A= Actinobacteria(12, 40.0%)2}
Firmicutes(10, 33.3%) % X5 1210 Aol 4361 done
o] fAlsteltt. wHAMO.R, PQoX =
40%)2} Actinobacteria(8, 26.7%)7} S-A|5F T Table 3) . #|

W B 2 25 ORARS W ActinobacteriaZ | HTQF -4
7\10} = BlA M =2 vlEes Elth who
Firmictues= -4 Ao FQolA =& W& HlA,

Ehis

)

=

o

of

N
I o2 x

_|_,O
lo

O
r

off
M

=il
L
12

o

fu

2

rFl

Ir fo

Proteobacteria(12,

Fusobacteriz= HT2} PCOA] 2 H] S-S B¢ o, sC Y
PQOA = sk kot AA7HA] Hef7} ool A] oF
AL ARAA gl o] ol EAshE £
lum)Ql TM72 HT2} PQo|AIRE A% @Itk Proteobacteria
58 DC Y PQOIA] 2 vl w453

+(candidate phy-

1ol &8k= don
=
TVgRE ZJofef 9A] 2JopP & o Fol P B Hell
A Actinomyces 50| 522 B8 AA|8F] 0| Sreprococcus
G HE S BE I Sl eAsc
Leprotrichia 4+2 PC, Enterobacter <2 PQ T12|1l Ranella
4o Dol 27 o vlgR SHEgd AHoR
Actinobacteria 5 4%, Bacterioidetes - 32, candidate TM7
125, Fmicutes = 345, Fusobacteria = 245, Proteobacteria
& 8507 FAE9IH(Fig, 2).
7y Bod F A4 HIx=  Adinomyces(26,7%)2};
Fusobacteriun(26.7 %) + £0] w2 v]&& Hon, 1
oA Acinomyces naeslundii16,7%) X Fusobacterium nu-
dearum subsp, animalis20%) 7 &°| 7P 32 HEE 2ol
t}, Candidate TM79] 431= 3709 clone®] 10%2] H| &=
BAEglon, 224 A HAFRol A EA41H coneEt
-9 =2 fFAREE HelaL, ok Algol Al o]2gt done
S} grouping E|QITE HTO A= 65 1145 145058 EA]
o, mjEel £0 2= Sreprococcus sp. Fusobacterium
sp. “LPJaL Leprowichia sp.O1 T, 47]9] 247 thE A H
N & AL Adttinomyces Y Streprococcus 30| £51=
FTEO] BE F9leA 13-30060] £ HlES Holon, 53
FQloA 7H =2 = HleE Y
o}, Adinomyces 2501 £3}= & FollA] Aok 404 Bixss
A, maeslundit= SCE A 23t 33kl A Z&s}3Ict. A7
Bo)% Adinomycess2) Z3} 168 rRNA AR} G714 E &
/\}E Z27F 93.0% ©]8FE EA1E clone 4= 13705 24|k
Gow, A%E B4R BE Hue Foz AR

Acitinomyces 40| %
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(Fig. 3). A[o}$-4] % o] folito 7p wol ez 2}7) th group O it B[ QlT}, SolakA® sCollA] &3
S[Iep[ococcus mutans= PQE A| 2|t 33Lof| A= 6,7-20.0% S} Enterobacter asburiae®} Enterobacter graciliss A| 2]d1HH
HlEE HOl :LF/IL PQOJIA= A 4] RIgEO R e PQOI A Enterobacter 4501 71 8- 300 WIS LFEREES.

2 S[Iep[ococcus sanguinis’} 13,3%2] &3 H]&-S B} 1 2 Enterobacter hormaechei 93]t}
PCO||A] Leprotrichia &0 2 B done 97|22 B 74 W cloning EAJo| Al YERY £ AL o7)|1E, 2043,

t}. 97l done 1 MR HhE done® 2 211 E|9lon, 3719 51502 BHQIE At (Table 3).

Table 3. Analyzed numbers of sequences in a healthy subject and dental caries with BLAST search program

No. of clones were recovered from the
following site:

Species " Dental caries Phylum
HT Total
PC DC SC PQ
Actinomyces dentalis 1 1
Actinomyces georgiae 1 1 2
Actinomyces gerencseriae 1 1 2
Actinomyces massiliensis 1 1
Actinomyces naeslundii 5 2 1 2 10
Actinomyces oris 2 1 2 5
Actinomyces viscosus 1 1 1 2 1 6 Actinobacteria
Actinomyces sp, 3 8 3 14
Corynebacterium durum 1 1
Corynebacterium matruchotii 2 2
Propionibacterium acidifaciens 1 1 2
FRothia aeria 1 2 1 4
FRothia dentocariosa 1 1
No. of clones 10 12 9 12 8 ol 34.0%
Capnocytophaga gingivalis 1 1
Capnocytophaga sputigena 1 1
Capnocytophaga sp. 1 1
Prevotella denticola 2 2
FPrevotella loescheri 1 1
Bacteroidetes
Prevotella marshii 1 1
Prevotella melaninogenica 2 2
Prevotella oris 1 1
Prevotella salivae 1 1
Prevotella tannerae 1 1
No. of clones 3 4 1 2 2 12 8.0%

HP healthy teeth; PC, pit & fissure caries; DC, deep dentinal caries; SC, smooth surface caries; PQ, supragingival plaque
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Table 3. Continued

No. of clones were recovered from the following

site:
Species Phylum
- Dental caries Total
PC DC SC PQ
L, paracasel subsp, tolerans 1 1
Lactobacillus rhamnosus 1 1
Staphylococcus sp. 1 1
Streptococcus cristatus 1 1
Streptococcus mutans 2 6 4 12 -
Streptococcus oralis 1 1 Hnmictes
Streptococcus salivarius 1 1
Streptococcus sanguinis 1 4 5
Streptococcus Sp. 1 1 1 3
Veillonella dispar 2 2
No. of clones 1 4 7 10 6 28 18.7%
Fusobacterium nucleatum 6 6
subsp, animalis
Fusobacterium sp, 2 2 Fusobacteria
Leptotrichia buccalis 1 1
Leptotrichia sp, 1 9 1 11
No. of clones 10 9 1 0 0 20 13.30%
Acinetobacter ursingii 2
Campylobacter gracilis 1 1
Enterobacter asburiae 1 1
F, cloacae subsp, dissolvens 1 1
Enterobacter hormaechel 9 9
Enterobacter sp, 3 3
Haemophilus paraintluenzae 1 1 1 3 Froteobacteria
Lautropia mirabilis 1 1 2 4
Neisseria bacilliformis 1 1
Neisseria flava 1 1
Neisseria subflava 1 1
Pseudomonas hibiscicola 1 1
FRahnella aquatilis DSM 6 6
No. of clones 3 1 12 6 12 34 22.1%
Candidate division TM7 3 2 b) ™7
No. of clones 3 0 0 0 2 b} 3.3%

Total no, of clones 30 30 30 30 30 150 100,0%
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Fig. 2. Relative abundance of the genera identified in healthy teeth and four different dental caries

HT, health teeth; PC, pit and fissure caries; DC, deep dentinal caries; SC, smooth surface caries; PQ, supragingival
plaque. Act, Actinomyces, Cor, Corynebacterium, Pro, Fropinonibacterium; Rot, HRothia; Cap, Capnocytophaga, Pre,
Prevotella; lac, Lactobacillus, Str, Streptococcus, Vei, Veillonella, Fus, Fusobacterium; lep, Leptotrichia, Aci, Acinetobacter;
Cam, Campylobacter; Ent, Enterobacter; Hae, Haemophilus, Lau, Lautropia, Nei, Neisseria, Pse, Psudomonas; Ra, Rahnella;
TM7, candidate genus
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