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[Abstract] Objective To analyze the oral and gut microbial composition in preschool children during the
deciduous and mixed dentition stages, and to investigate the characteristics of microbiota across different dentition stages.
Methods  Using 16S rRNA gene-based third-generation sequencing, this study analyzed saliva and fecal samples
collected from 10 children with deciduous dentition and 10 with mixed dentition. The composition and differences in oral
and gut microbiota between the two groups were compared. Results The differences in microbial richness (Chaol
index) and evenness (Shannon index) between the oral cavity and intestine were statistically significant (P = 0.001).
Firmicutes, Proteobacteria, and Bacteroidetes were the three dominant phyla at both sites. At the genus level, Neisseria
and Streptococcus were abundant in the oral cavity, while Bacteroides and Faecalibacterium predominated in the gut.
o_Lactobacillus (LDA = 5.04, P < 0.001) was identified as a marker genus in the oral cavity during the deciduous dentition
period, while g_Neisseria (LDA = 5.15, P < 0.001) served as an oral marker genus in children with mixed dentition. In the
gut, marker genera during the deciduous dentition period included o_Bacteroides (LDA = 5.17, P < 0.001) and
f Lachnospiraceae (LDA = 5.16, P < 0.001), whereas f Ruminococcus (LDA = 5.09, P < 0.001) and g_Faecalibacterium
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(LDA = 5.03, P < 0.001) were marker genera during the mixed dentition period. Upregulation of pathways including

lactose degradation and nitrate reduction was observed in the oral microbiota, in contrast to the gut microbiota, where

enhanced activity of the methanogenesis from acetate pathway was noted. Conclusion The composition of oral and gut

microbiota varies among children at different dentition stages. As dentition changes, the structural diversity and

metabolic functions of both oral and gut microbiota also change.
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Table1 Demographic and clinical characteristics

Characteristic n Deciduous dentition Mixed dentition P
Age/month 20 55.50 + 6.43 73.60 £4.43  <0.001
Ethnicity/case 0.661
Han 12 7 5
Ethnic minorities 8 3 5
Gender/case 1.000
Male 13 7 6
Female 7 3 4
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Fig 1 Rarefaction curve
D-Oral: deciduous dentition-oral; M-Oral: mixed dentition-oral; D-Gut:
deciduous dentition-gut; M-Gut: mixed dentition-gut. Rarefaction curve: The
horizontal axis represents the rarefaction depth, and the vertical axis represents
the median alpha diversity index shown as a boxplot. In the boxplot, the upper
and lower ends of the box indicate the interquartile range (IQR); the midline
shows the median; and the upper and lower edges represent the maximum and

minimum values.
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Fig 2 Analysis of alpha diversity

D-Oral, M-Oral, D-Gut, and M-Gut have the same meanings as in Fig 1. Each panel corresponds to an alpha diversity index, labeled in the gray area at the top. In

each panel, the horizontal axis shows the group labels, and the vertical axis shows the values of the corresponding alpha diversity index. In the boxplot, the upper and lower

edges of the box represent the interquartile range (IQR); the midline represents the median; the upper and lower whiskers represent the maximum and minimum values

within 1.5 times the IQR; and points outside the whiskers represent outliers. "P<0.05  P<001,” P<0.001.
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D-Oral, M-Oral, D-Gut, and M-Gut have the same meanings as in Fig 1. Each point in the graph represents a sample, with different colors indicating different

groups. The percentages in parentheses on the coordinate axes indicate the proportion of sample variance (from the distance matrix) explained by each axis.
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Fig4 Venn diagram and species composition analysis plot
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D-Oral, M-Oral, D-Gut, and M-Gut have the same meanings as in Fig 1. A, Venn diagram; B and C, taxonomic composition and abundance distribution at the

phylum and genus levels.
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Fig 5 Linear discriminant analysis (LDA) identifies taxa with significant differences between groups
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D-Oral, M-Oral, D-Gut, and M-Gut have the same meanings as in Fig 1. Bar chart: The vertical axis lists taxa with significant intergroup differences, while the

horizontal axis shows the LDA analysis logarithmic score values for each taxon using bar graphs. Taxa are sorted by their score values to indicate their specificity within

sample groups. A longer bar indicates greater significance of the taxon’s differential expression, and the bar color corresponds to the sample group with the highest

abundance of that taxon.
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JE AL (AN . sk . 24 15 3R T ) S B2 E 4 it 1
W RSN, SR 2 YR IAE s W AR RS E
M pHANPR IR GG, Y Fh gl vl BE 2 FRY . BetaZHEME R
TESHTRETE Z IR IR 22 53, T3, PCo1(44.5%
SRR EE ) SR 22 R F RIS R, 0 T HIES
i REA . X FRBA T A I8 1A 5 (WpH L A
BT 225 30T PRSI IR 0 BRI
SROANTR) (Can F1 s ABE SR TR L T o 3, 1 LU RE TR
1T T )™, PCo2(9.7%748 SRR ) e 1T IR
BLOES, ATRER ML T N4 43 25 S CAnFL A 9 5IR 5 2 )
BYZERK ), (H DTRRARAAR . X Se SR L3 1
Y TE A MRV 10 A T B T A S e R 9 (a1
i T A A T A A TR ) T X AN RIS A 118 A A
il 5 A

YIRS L B AR S W A R R O ETTKF, B4
ARFETILEE PG N B A v R TR L AT ] A AS
JEWETT s T30 (5 > 90%), 5Bk L8 T
F—F", B L T (Proteobacteria) FUFF 1A ]
(Bacteroidete) tL I ZE IR A 4 5 8 L7, B2 WA
(Lachnospiraceae) 7E 7. 25 5111 7 36 1) & % (LDA=5.16)
AT BE R W AP AR IR A T RE AP Ak, BEAR SR A T
Bl L, FRE 10T TR A T, (E AT REFR S 2518 X 1w
AR AREREE Y. @ R, ZLA S BIRINR & 45
WO R DR B E |« Bk 8 LA R R A
FEEAEHERE, X 5 CRIELAARDZ ST . Fifi %5 4F:
W, JLENFLA L IR A A8, WA T
A, 7 B B AR TR A 5 T R T B R W T S (LD A=
5.15, P<0.01) o %P & 30 5 A A 2 101 Jfs 3 e A Y
HATHBZ —. BEE A HER, AW PR TR
i AT A PR AR AL (AT R B3I SRR ) o AR R
TR RE R MR Y o RIS CUNFLIR ) A T A, L= B RS
FIREAR B T TR MRV 52 e P AR M S T, 1)
S AR IR R A T R IR IR TR & (LD A=
4.76, P<0.01) , W& 1fil F 1 /& (LDA= 4.65, P< 0.01) , SHoEEk
HJE B TR (LDA=4.60, P<0.01) ., L6375 R [CHTE
L 9 A 55 06 i 1) A B8 DDA 5C (R il 2 AR 18 L 2 08



88 PR A=A (B 2D

5 5745

ECC). W& & ARSI, IR S U (An gm A
FTREAXTIE/) | i DA ST s, AT R 8ox s
TSR A A DG A T R R R, mE IR T R 2 L
R O TR RRE 2 —, JUL S ZL R TR BEIE U
Koo AEABE Y, B0 A AR R AR A 1 3 SR RN
AR B A A HoE Y T SRR A R AR
B BV T BT RS T B AN 1R B AR AT I 45 1
F, DN RLZLIR Ay e i A5 X 1) B 22 ek i AR AR X
AR S 1 s B AR 3L A B A A S R R
A5, TEAF A T DA A DA 4l HE ] i K S 1) A sk AR
P FEMIE, FLA SR PR (Bacteroides) (5 Lt K
35.85%, FR G A F W 5123.74%, 11 24T 14 8
(Faecalibacterium) A FL. 5 1913.03%IE M BR 5 751
WAY21.24%, X—45 R 5STEWARTAEP KA LZ BA S
G50 HFTTE W R 2 T W8 s ) & B S, BB
TR KRR £ 27 e R A B BE N, 25T 1 8 57 T R
ERTRI BRI, AR W 1 TR I RE 1 L

I TR 5 1 T DR %) DGR AR SR R B T i Kk
Ja& 75 2 QT R 7R UK [P 7 1 s R il rh A7
COSTAZFE 3 12 7 He R AH 43 HTIESE, £912% ~ 15% [ i
BREATRERIE T . B0 AR E e 5 LE
G REPE s AU 3 A G, 33X — 25 SR AR R FR AT 11
FRVRE T B Ay oA P e ) P A SR s 1,

A5 38 i 2 S A T RE TN, 4878 T 1S A i
RIRFERZ O D Re b BRAAAE S, SO IE R 4 A A2 85
T G 2 5, JF FLIX BB T RBRE 91 Kk B & A sh &
AR, WA ITES — . RN TIRE b, A
JILA55 A it R/ TR AR DGR B B e, SR T ()
TR A H A A A TG Sh AU BRI O TR . X —
KI5 ZHENG" 4 WF 58— 30, Al fi 148 S8 AEANR]
TOL Y R L R 25 S EOR, (A ZE AR T g L R B
ARSI . AR R IR )5 % (DENITRIFICATION-
PWY)7E H i b, ARSI T 7T LA S &80 ™ g, /&
i A 9 — N FeE HAZ O AR AE e, 2L AR 513
JUEE R I A L0 0k LB [ % (LACTOSECAT -
PWY) (1 13 2 e T 3% B 8 LB 5 R R B AR S 948
WHERAE, AT BB $2 R SF (B8 20 20 % 2 0 451 1) vk AE XU
HEINU i B ER R F 4 (METH-ACETATE-PWY) 7E
JiE T AR 2K T R 3, WAF 5 1 18 B T A DR AR AR 2
FEAE,

TR 114 25 5 5 2 WS B Y TR A AL AR Ak
AHECERTE . 340 A 198 45 148 Ji 3 fi% 1) L 5 1 s h 2R 38
TR RN 5 SRR DA R (O 0 A SRR R R TR ) 1) i 4R % DI AH

KR B P e 8 S T BR S 2L A 9130 1 Js v g
BRTE SRR ) £ T HUAARTT . T8 P AT B 13
T, A BB Er T L A AR T RRER A 3, R
P A SRtk A A 5 e A R R R A R 5 O B )
TR

g5 LRI, AW IE A AT T B RS T A I A
JLEEZL A VARG 2F 5030 00 10 K 1 A A s
MFESE, IARSE T WU BRI R AR . (B
WFFEAIRATAE—TE HIAS L : AWTIEHY R B2 BVREAS MU
AR BRI, 3 AT RERZ MR 1 Xk 24 18] 2 S AU AS I8 F , e,
Wt AT 5 A IR VERIE S, BIF 9T it XE AR R A P i
I I) 7 A B B AR AL o DRI, Xk 26400 5 25 1 A figt 1
AR FRE . SR T A B8 R, e
TFEREN AR RbROK 2253, 4 a7 RN A 5 R
SFRERA D FE- R TE R AR AL PR R, A B T R
AR A VTR TR AR AL

* * *

FEETRE G50 SO R 23R, YIRS SRR i S
B, ErKiE AT AP, WP SR IE, S OOTRE 4 IE
SO ANEAE, A SIS A B SRR AR T AR
FH AR B SRR A AT, BRI 2R R RAS AT IR 2 E R, IF
IRl R AR A 7 5157
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