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[Abstract] Objective To study the difference in the flora structure and gene function of dental plaque in caries-
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free and caries-active preschool children by 16S rRNA sequencing. Methods After oral examination of 96 preschool
children aged 3-6 years, they were divided into 3 groups according to their decayed, missing and filled surface (dmfs) in-
dex: group CF with no caries (n =31), group ECC with moderate early childhood caries (n =29) and group SECC with
severe early childhood caries (n=36). Dental plaques were collected, and DNA was extracted and then underwent
metagenomic sequencing by Illumina HiSeq 2 500. The bacterial community structure was analyzed by Qiime. Re-
sults A total of 12 phyla, 31 classes, 31 orders, 50 families, 92 genera and 1 104 species were found in the dental

plaque samples of the three groups, most of which belonged to 9 dominant genera, including Streptococcus, Veillonella,
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etc. The microbial diversity of the dental plaques in the three groups was similar (P > 0.05). Veillonella, Lactobacillus,
Megasphaera, and Scardovia in the SECC group were significantly higher than those in the other two groups. There was
a significant correlation between the decayed, missing and filled surface (dmfs) index and the genus. Bifidobacterium,
Veillonella, Lactobacillus had a positive correlation with the dmfs index, while Eikenella had a negative correlation with
the dmfs index. Indicator species analysis showed that Atopobium, Veillonella, Megasphaera, Scardovia, Lactobacillus
and Bifidobacterium had high indicative values in the SECC group. Conclusion There are significant differences in

plaque microbiota among preschool children with different caries sensitivities. Veillonella, Megasphaera, Scardovia, Lac-

tobacillus, Bifidobacterium and Atopobium may be the indicator genera of severe early children caries.

[Key words] preschool children; caries; caries sensitivity;

early childhood caries; severe early childhood

caries; dental plaque; microbiota; high-throughput sequencing;  Streptococcus;  Veillonella
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early childhood caries, SECC 4 ), = M3 E L=
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Figure 1 Principal component analysis
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104 FHZHTE . 92 M 3EF OTU 194325 IH B 46 K 2 44
J& FLLE 9 M (P4 > 0.5% , Bk >
80% ) : £F B 1A J& (Leptotrichia ) . %% R 14 J& (Strepto-
coccus ) . B ALIK WE LT 4E 1 & (Capnocytophaga ) (5%
5T & (Neisseria ) 2% T J& (Actinomyces ) R AT A
J& (Fusobacterium ) . 73 2% 1 J& (Veillonella ) . #& R FT
S (Corynebacterium) . H & BB & (Selenomo-
nas) o HH T 58 8 FE SECC 21 45 HoAth 19 21 38 7=
(P<005), HARE3IAMNZER TSI E X
(P>0.05,&12),

2D A& H Z 18] 1Y 22 S W) Fl , ECC 5 CF
LA B, AU H IR 1 @ (Alloprevotella ) (P < 0.05)
AR BLsh ¥ 11 UFF B & (Bacteroidia bacterium fe-
line oral taxon 312) (P < 0.05) F 45, CF 4 F s
BN 8 (Microbacterium ) (P < 0.01,36 1),

SECC 1 CF 414 1L (%2) , SECC 41 £ K w11
A REE (P <0.05) %5 IKE 7 )& (Prevotella7,
P <0.05) . A H g (Lactobacillus , P < 0.01) . E Bk
e W I8 (Megasphaera , P < 0.05) .77 57 1 J& (Atopobi-
um, P < 0.01) MK £ 4 W 5 )& (Scardovia, P <
0.01) . fi TR R (P < 0.05); CF 4 E =N
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Figure 2 Composition of 3 groups of
u 2} £ 14 )& (Leptotrichia ) u SEBR A I (Streptococeus ) = AL £F 45 74 8 ( Capnocytophag )

u 2% W R (Neisseria)
B 5 58 TH & (Vellonellag )

= 2R TR R (Actinomyces )

dominant genera

= BB (Fusobacterium )
u R ARAT 3 )& ( Corynebacterium) ™ A _3 IR (Selenomonas3)

m bk BRI 5 ) ( Porphyromonas ) ™ B SEFT & (Aggregatrbacter) ™ R _2 8 (Prevotella2)

= H KT & (Prevotella)

R1 CFHY5ECCH YT =R N )

Table 1~ Species difference and abundance between CF and

ECC
. FETIE
T g P
CF ECC
L TR K R 0.003 0.006 0.046
MR O ERAF R 8.56 X 10° 2.49 x 10™ 0.016
TR I 0.006 0 <0.001

i CF: LI s ECC IR )L B 5 20

W45 W )8 (Eikenella, P < 0.05) . %4 15 ¥ I 15 )&
(Sphingomonas, P < 0.01) .31 [ Tt & (Aestuariimi-
crobium ,P < 0.05) .

R2 CF415SECCHMM 2 SF N F &

Table 2 Species difference and abundance between CF and

SECC
F R

R P

CF SECC
F R 1A m 0.044 0.064 0.029
WEKE TR 0.011 0.019 0.022
AFHE 1.07 x 10° 4.07 x 10 0.001
F BRI W s 6.10 x 107 0.001 0.020
R HE 6.63 X 107 4.97 x 10™ 0.002
Wik 24 W s 1.18 x 10°° 242 %10 0.001

I m 428 x10° 2.95x% 107 <0.001

LHWE 0.001 4.12 % 10™ 0.046
P B R 1.09 x 10™ 0 0.001
A7 1 2.12x 10" 6.45 x10° 0.017

3 CF. B4 ; SECC : 5 EE ALY )L il 21

SECC M ECC 4L L (% 3) , SECC 41 FLAT
J& (P <0.01) EEIEHIE (P <0.05) K LK IR
(Parascardovia , P < 0.01) . XU T 54 J& ( Bifidobacte-
rium , P < 0.01) F RIS . ECCHFER A AAR

w55 K% [ (Lautropia ) TR AN 8 (Lachnoanaerobaculum )

B JE (P <0.05) UE K EFE (P <0.05) Hk
B EK 14 )& (Peptostreptococcus , P < 0.05) . KL A JE
(Catonella, P < 0.05) {4 L EK T J& (Peptococcus , P <
0.01) , ¥ H 44 bR J& (P < 0.05)

#®3 ECCHLY SECCHYF 257 K
Table 3 Species difference and abundance between ECC and

SECC
. F M
W & P
ECC SECC

FLAF R 0 4.07 x 10 0.001
F P W R 320 x 107 0.001 0.011
Z I m 0 258 X 107 < 0.001
WU FF 3 & 0 3.50 X107 0.005
REWE 0.067 0.044 0.049
U0 B IR R 0.006 0.003 0.032
TH AL EEER TH 0.001 439 x 10 0.011
KIC9 AR 0.001 3.06 X 10™ 0.038
THALER R 455 % 10" 1.47 x 10™ 0.001
il 1R R 1.33x 107 6.45 x 107 0.046

7 ECCAR#A L FEHEL ; SECC : H BEIR#E L HE 4

23 HRMAVRABLILTWHRTEREN LR

PERMANOVA 731 @78 LA F 8 5 dmfs 1F A
X FHREE (r=0241, P=0.043) FLITHE (r=
0.281, P=0.006) M K24 W H & (r=0.354, P=
0.001) XU FF 14 J& (r=0.266, P=0.005) . 7 20
M 4 )8 (Selenomonas 4,r=0.144, P=0.018) ; Ifi
YH R RS dmfs T (r=-0.265, P=0.020)
2.4 ZUF gk 04 L S 38 AR

18 1 Indicator Species 3BT A [F) 2H 551 B4 J& #4) i
FAHR 32 B 22 5, TR T8 /8 15 3 22 S R
(£4), WTWAFREE. FRWEIE EBREHEE
RZ% U HEE AT F R U 8 78 SECC 4
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PR LB 5 FLAR s B A P s 41, R 7 ECC
AR /R R

R4 3HFEAR Indicator Species 4347

Table 4 Indicator species analysis of the three groups
N

WE WEA P
CF ECC  SECC
I B TR 0.097 0 0 CF 0.043
BT IR AR 0.255 0494 0242  ECC 001
THILER T R 0.158 04881 0.118  ECC  0.002
FIEGh A 0.247 0451 0217  ECC  0.048
TRk T 0.165 0436 0105 ECC 0011
BB R TCG.014 0.254 0406 0264 ECC  0.038
TR 0.052 0.141 0539  SECC  0.007
FREE 0.269 0293 0437  SECC  0.027
BV 8 0.032 0016 0479  SECC  0.011
Wik 24V R 0.004 0022 0400  SECC  0.002
FLFF A R 845x10° 0 0249  SECC  0.004
MU T 0 0 0.167  SECC  0.003

i OCF: EEB4L; ECC . RIE JLERE AL ; SECC - TR L 2 ik 21

Predicted (CF vs ECC)

XiF i 9 6 7 J@ A2 RF 2247 B0, 421 ROC
M2k (& 3), MAE CFLECC Pi4H B35 75 B 6 9 4>
CF FEA L9/~ ECC ¥ A 47 43 #r , H AUC 1H Hy
0.922; R #i CF . SECC P 41 () 45 715 T8 %F 9 4~ CF £
A 104 SECC FEAHEAT 43 H7 , H AUC{E 2 0.818,
FEHIHE 71 TR 1) T A5 R A

FREREIR A REE B REE B ERIE
WS BT 2w LA R RS T R S B
J& X F W SECC XUFs: HA e . K2 %5
7 T JE 48 7 (0 5 B0 FE CF 4K 76 ECC 4H /= 1Y
T, FRI X LR R T s 1T R R AR ECC I 451
BURHE

3 94t i

P 16S rRNA 55K T OTU 25y BL il %) v 38 1)
P H AR SR AR AR W 5 37 00 7 %, SRR 58 7
) )y B, A N2 10 s B0 A W Tl % T W R 2 R

Predicted (CF vs SECC)
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Figure 3
prediction of CF and ECC, CF and SECC

ROC curves of classification
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R AR IR AR SR BR AT, T 10 431N Pl b Bl A 42 2
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FAE A RS 19 0.02% ~ 0.73% , 28 Jit 5E HAE
SRy U 2 B DR A ) EE R R R B A A

T T
0.2 0.0

YIREE SRR A Rr it — D4R 5T

AR IS R 3 UL R BERE V% 25 WA A7 A 22
SO AREBAATEFEZER, HPHREETE
SECC 41 H ¥ &1, H5 dmfs FEIEAI G . BT
SRy A8 S A 3K TR A BB TR T AR R A P 4
5 B0 Uk 3 2 B, 55 2 T J@ A0 728 S Bk T 5 0 e
Joa i e BE AR G 5 oR TR E 4R 5 1 S B R T A
i B N R v g e [ T R P L R i I ik
KA G YA R R i R IR, DR B 7 A K LR
(Y BE BR TR, 10 FLIR o i AR = 2k 1 S TR Eh L AT g
PRI > Do S LB, A o
W& 5 77 B T 3 A A O, FE TS 22 4 )L B s
5 oR TR A A KT R R R R R =, A
Ik R, 5 SR T Jm AT AR A o s 7 300 ) 90 AE A
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SECC A WIE IR 248 Wi g AU
WREZ AW E P FEWRE R, H5 dnfs 58 1F A4
Ko X5 Tanner 55 BIFFE L5 FARL , FL & IR BE
PR Pk TR )RR 2 A7 AE B, ml A I 21 B 22 7 iR A iR
YHTR , anAEAR SR BK TR A LA TR R BB AT
R RN R 22 40 B S B, K 6 4 1 T )
R ARG pH {EL L 385 58 TR B 2E 4 5 1) R A A HH, T e
T s 1Y A AR e e, S 30 LB L) R O X R Y
Bl R SRR P A e . XU T B
P P I ANBR T 28 S BR 1R . SECC AT F RS
B AT 5 0 RN TR R IR AL R, 5 dmfs 2 TR G
P S TR, X S 4 A A 1 0 e AL A T 2 55 0
AW SR BARAE A R i — DS

REAT A 55 22 15 WiF 5% X602 4 Sl A il % TG 168 4 4
AT AT, SR ROV EE i mT L, fR i I L 2 m]
REA ALY A= 0 5 2, AR B 58 4 A [m] A 4 IR
JUE R RS ST RS A i — 200 B
KRR A, 5 7E N T BEGLAE YR T 0 AR L
BRI S AU R 1 22 5 . IR 25 SR AT L, ECC
5 CF 41 1) 2F TR BE R % 45 40 S0 AR DL, 5 48 7 TR
TEPI I AEAE , 78 CF 4 R IA AR 7E ECC 4 K ik
By PR B R A AR AR SR BUR T A 5 0
NBEZ AT a5 FERR o Y TOR B8 AR B, A5 0
00 T T B 3 mT BB AR E O R A f R L B A
DY RS . Teng 257 1 2 B7E i 95 Il PRRE IR HH B =2
IR TASE I  11 R B AE  A B  . SECC 4148 7R
wE MR BR, ToREE A 5 W TR
BMOMARE S, BREHEE R 240w E A
FF B & OSUSEFT 1 & S5 7F SECC 4L 19 48 7 1 3 2 BH
m T A, R B JE T R R kAR L
HUNE B e R R o

&% 3k
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