Ml XEZHR(EZR) 2025, 56 (4) : 939 — 948
J Sichuan Univ ( Med Sci)

BERFMI~5SEAREREREIILEOR
B AR ERSHT
g] ﬁ%®1,2,3y %E}é‘l,z,a 3‘@7}(%1’2’3, ;&% /§\®1’2’3A

1. SRR R 25— B B2 B (BRHE DR BB 2P AT R (158 K5F 830000); 2. i B /R F I X IR B 2E 055 T
(54 K5F 830000); 3. Brsd4EE /K FIA X 1 I R E 2£0F5T ol (56 K55 830000)

[(HBE] BY HFTEEAKRFN3 ~ 5P ANREEFETEE(body mass index, BMI) JLEE ) & K i L M4l b 25 5,
g JLEE AT R A WA TR T TR LR 2R 08 . iR BEI4043 ~ 52 JL3E, HeBMIE S i 805 AR it L IE
WARBTE BEANCREIUA, 10N, REMER K ISEAEAILL0My, SR 16S rRNAJKEFIIN 74 AR /Wi 2k Y& 4,
AT EYE B ST, R DIEREEFEE B (Chao lFEEUFObserved_speciesti 50 78 PULH 0] 1 22 776 G i T2#
X (P=0.0047, P=0.0054), Tl /i7 il i RF 2 FEETC I 1222 53 (P>0.05) 5 1 JES TR HHEB 2 AR M A L1 4 M5 bt 2 5 LA 4L 1) 3
W 5 AR )L 2E O s vh & B 18 8 (Leptotrichia) - FE T+, AR ) LB 38 TP HF 188 (Bacteroides ) & 4, # L& 18
THIEFF IR B (Faecalibacterium) FI7G 55 ¢ 18 /& (Blautia) 5 FE T+ 55 LefSe T 558 H 2 A Wbr &Y, Qe A mi i L 1
Ji o 1% 3 B UK B B (Prevotellaceae) AR FE L O W 9 R IR B (Catonella) . R F & )L 38 o 942 1 B
(Clostridiales) . BIREF} (Lachnospiraceae) FI¥R )& (Hungatella) 55 . REREL KB T2 LT BRGNS 2086 il S a3k
FRACI A E B - B LM, 8 BEAST3 ~ 54 LEAFBMULIE R H s G E A AR A 225 . HIEMAEY
BEXT BMIZSfb FAURR, e TR i (AN-RICTR . A B0 E . S5 IRERD 1T RS SR & AR, R BMULTE DA #E A5 #K LSS RE
Wi K g AR ZE L A% R

[k88A)  Rpitdsdc JLEIRE HREHERE s 16S rRNA

Comparative Analysis of Oral and Gut Microbiota
Composition in Children Aged 3-5 Years With Different

Body Mass Indexes in Urumqi

MA Ting e, wu Zeyul’z’ ’, LIAN Bingjiel’ >3 ZHAO Jin ®">°". 1. Department of Endodontics, the First
Affiliated Hospital of Xinjiang Medical University (Affiliated Stomatology Hospital), Urumgqi 830000, China; 2. Stomatology
Disease Institute of Xinjiang Uyghur Autonomous Region, Xinjiang Medical University, Urumgi 830000, China; 3. Xinjiang
Uygur Autonomous Region Clinical Research Center for Oral Diseases, Urumgi 830000, China
A Corresponding author, E-mail: merryljin@sina.com

[Abstract] Objective To investigate the differences in oral and gut microbiota composition among children aged
3-5 years with varying body mass index (BMI) levels in Urumgi, and to provide a scientific basis for early microbiological
warning and intervention strategies for childhood obesity. Methods A total of 40 children aged 3-5 years were enrolled.
Based on their BMI percentiles, the participants were divided into 4 groups, including the underweight, normal weight,
overweight, and obesity groups (n = 10 per group). A total of 80 saliva and fecal samples were collected. Microbial
community structures were analyzed using 16S rRNA gene sequencing, followed by bioinformatics and statistical analyses.
Results Oral microbiota richness, as measured by Chaol and observed-species indices, differed significantly among the
four groups (P = 0.0047 and P = 0.0054, respectively), whereas no significant difference in gut microbiota diversity was
observed (P > 0.05). Beta diversity analysis revealed a distinct separation in oral microbiota between the normal-weight
weight and other groups. At the genus level, obese children exhibited increased abundance in oral Leptotrichia,
underweight children showed enrichment of gut Bacteroides, and overweight children showed increased abundance in gut
Faecalibacterium and Blautia. Linear discriminant analysis effect size (LEfSe) analysis identified multiple biomarkers,
including Prevotellaceae in the oral microbiota of normal-weight children, Catonella in the oral microbiota of obese
children, and Clostridiales, Lachnospiraceae, and Hungatella in the gut microbiota of underweight children. Metabolic

pathways related to lipopolysaccharide synthesis and amino acid metabolism were significantly upregulated in the
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microbiota of overweight and obese children. Conclusion Significant differences are observed in the oral and gut

microbiota composition among children aged 3-5 years of different BMI levels in Urumgji. Oral microbiota show greater

sensitivity to BMI changes. Specific genera, such as Catonella, Leptotrichia, and Prevotellaceae, may be involved in the

development of obesity. The microbiota metabolic pathways in children with high BMI are characterized by the core

features of inflammation activation and lipid metabolism dysregulation.
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Table1 Demographic and clinical characteristics of the participants

2

Item Underweight (n=10)  Normal weight (n=10)  Overweight (n=10)  Obesity (n=10)  F/y P
Age/month 495+ 4.1 498 £3.2 50.5+3.8 51.2+45 2.84 0.48
BMI/(kg/m’) 135+0.8 15.5 0.6 192+15 21.8+23 67.91 <0.001
DMFT 22+19 34+28 4.1+32 2521 1.12 0.351
Ethnicity (Han/Ethnic minorities)/case 7/3 7/3 3/7 6/4 1.23 0.745
Sex (male/female)/case 4/6 7/3 6/4 5/5 0.89 0.637

BMI: body mass index; DMFT: decayed, missing, and filled teeth.
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Fig 1 Rarefaction curves

UW: underweight; NW: normal weight; OW: overweight; OB: obesity.
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Fig 2 Analysis of alpha diversity

The abbreviations are explained in the note to Fig 1. A, Oral group; B, gut group. In the box plot, the horizontal line represents the median, the points indicate

observed values, the box edges represent the interquartile range (50% of observed values), and the whiskers extend to 1.5 times the interquartile range. ~ P < 0.01.
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Fig 3 Beta diversity analysis
The abbreviations are explained in the note to Fig 1. A, Oral group; B, gut group.
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Fig 4 Venn diagram

The abbreviations are explained in the note to Fig 1. A, Petal Venn diagram of all groups; B, classical Venn diagram of oral groups; C, classical Venn diagram of gut

groups.
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Fig 5 Taxonomic composition and abundance distribution at phylum, family, genus, and species levels

The abbreviations are explained in the note to Fig 1.
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Fig 6 Linear discriminant analysis (LDA) effect size (LEfSe) analysis identifies taxa with significant differences between groups

The abbreviations are explained in the note to Fig 1. A, LEfSe analysis branch diagram; B, LEfSe analysis bar chart.
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DOhg Z ¥4 W (KO00540: Lipopolysaccharide
biosynthesis): 5 718 B A AE SV ARG, S22 AL FT BE
TR e N A QM S R {15 (KO00380: Tryptophan
metabolism): 2 5 [l R AR R K 5 1 QA wZ22 1
J7 41 /i (KO05100: Bacterial invasion of epithelial cells), 42
JRBMIAL i (19 L Bt B U e T e 52400 D R Gevk L1 3R
35 (KO05322: Systemic lupus erythematosus ), $275 58 &
JIEIN . AEIE R AT LA, W LR 2R 25
3 N ZE AP A (KO00906: Carotenoid biosynthesis): %
i P PR IARDC  fEARIR B & LB, W3 LR
AR T 3 %A R R 5718 (KO00040: Pentose and
glucuronate interconversions), 1] &5 BHC I ZEAHLAH K
{EAHE R, KRS b ZEYE HU(KO00906: Carotenoid
biosynthesis ) 7 PUZ 134 8 3 13 (76 B R AR B i 21 L3

Cellular processes

Environmental information processing

Genetic information processing

Human diseases

Metabolism

Organismal systems

1 1 1 1 1
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Relative abundance

7 EFKEGGHRHE M PICRUS2IN AL B BTN B = E
Fig 7 Total abundance plot of PICRUSt2 functional potential prediction based on KEGG metabolic pathway database

In the figure, the horizontal axis represents the abundance of functional pathways/classifications (in units of KO per million), the vertical axis shows the functional

pathway classifications at the second level of KEGG hierarchy, and the rightmost column indicates the first-level pathway/classification to which each pathway belongs.

The values shown represent the average abundance across all selected samples.
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Table 2 Differential analysis of the high-abundance metabolic pathways in microbiota
1D Pathway logFC P FDR Type Group
KO00540 Lipopolysaccharide biosynthesis 5.747 1.61E-05 0.000133 Up OB
KO00380 Tryptophan metabolism 4.354 0.000435 0.001 67 Up OB
KO00906 Carotenoid biosynthesis 3.642 2.66E-11 4.39E-09 Up OB
KO03040 Spliceosome 3.226 0.02072 0.049 54 Up OB
KO05100 Bacterial invasion of epithelial cells 3.098 3.64E-09 1.50E-07 Up OB
KO05322 Systemic lupus erythematosus 5.424 0 0 Up ow
KO00%06 Carotenoid biosynthesis 4.185 7.89E-09 1.63E-07 Up ow
KO05142 Chagas disease (American trypanosomiasis) 3.592 7.55E-15 3.11E-13 Up ow
KO00960 Tropane, piperidine and pyridine alkaloid biosynthesis 3.573 1.52E-05 0.000114 Up ow
KO05150 Staphylococcus aureus infection 3.352 0.001821 0.00601 Up ow
KO00906 Carotenoid biosynthesis 4.749 5.51E-12 4.55E-10 Up NwW
KO00960 Tropane, piperidine and pyridine alkaloid biosynthesis 4.302 1.01E-07 2.38E-06 Up NW
KO05150 Staphylococcus aureus infection 3.922 5.24E-06 6.18E-05 Up NW
KO00040 Pentose and glucuronate interconversions 3.705 8.86E-09 2.44E-07 Up NwW
KO00906 Carotenoid biosynthesis 4.057 3.18E-07 8.74E-06 Up uw
KO05142 Chagas disease (American trypanosomiasis) 3.964 1.34E-05 0.000247 Up uw
KO05150 Staphylococcus aureus infection 3.523 0.000176 0.001629 Up uw
KO00830 Retinol metabolism 3.37 0 0 Up uw
KO00140 Steroid hormone biosynthesis —3.952 1.43E-08 3.92E-07 Down OB
KO00621 Dioxin degradation —3.99 0.004 388 0.01235 Down OB
KO00120 Primary bile acid biosynthesis —3.077 1.47E-07 2.21E-06 Down ow
KO00121 Secondary bile acid biosynthesis —3.092 1.45E-07 2.21E-06 Down ow
KO00140 Steroid hormone biosynthesis —3.544 0.005228 0.01438 Down ow
KO00312 beta-Lactam resistance —4.426 0 0 Down ow
KO00121 Secondary bile acid biosynthesis —3.157 1.45E-07 2.65E-06 Down NwW
KO00120 Primary bile acid biosynthesis —3.158 1.44E-07 2.65E-06 Down NwW
KO00312 beta-Lactam resistance —4.083 0 0 Down NwW
KO00410 beta-Alanine metabolism —3.9 8.36E-05 0.000985 Down uw
KO00312 beta-Lactam resistance —4.315 0 0 Down uw

FC: fold change; FDR: false discovery rate; UW: under weight; NW: normal weight; OW: over weight; OB: obesity.

TN 2, logFCIERCR), $8/51Z00 B% AT g 5 L2 R i
YA D REAH G

N E AR DL S LB
PR 2 A )5 1 (KO00140: Steroid hormone biosynthesis),
LA R T A R R RIS RGBT R A
Y14 B (KO00120: Primary bile acid biosynthesislA &
KO00121: Secondary bile acid biosynthesis ), 33X 4638 # 9 T
I, AT R SR ABERELARSC . TRk JLEAH b, B
ST VR A B- N BRI A R 2 1 (KO00312: beta-
Lactam resistance) .

25 E TR n A, BMIAE = i L2 L JHE 20 Al )
TR A 380 12 A& RE S0 A A o A 25 L A A% O
I, TR AR o et ) L 2 ) 2 0 W4 Qs R BRSP4 DG
B S o X R SR BB PR SRE RN T WO S
BMILA L 5 HAHSC A AR i [ ARAE

3 itig
3.1 AEBMULEORSHEMEYEEERES
ABGE I IR 7 B B ARFE3 ~ 54 L 15 S i
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718, NEPEZE ) L 11 s T = T 8 (Chao 138500 & TIE H A
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Mo KRB W AEREDFTEAT £ 2257 : TURNBAUGH
SR U e R A F/B L T R, ABASAIESE iz Fe A E )L
HERHAORR I B 2555 . X ATRel T LA TAEK &
BB, W R i R o 4 B, AR 5T e 2 A 4 o AL
TAFE TN o A O F & S BMIE IE
FHOG, X HHOUAE I [E LR L i & I —3, H
JEAE R AT AR EE T, A S S 2K
P TLAE A AR R 5200 o 5 B AR5 1l DX W 2L o ot 4%
NI W I BT BR A 1 i A 3 3, U H ik
BREH & (Streptococcus) FI T IR B4 & (Prevotella) S5 F= IR
BB B, ST SRR T ()22 2 5 B A
PENEVE /BT HE— BRI, I IR TR LAY 1 R A
FES HAL = ZHAF TR I 0088 o X4 DR E W T REXS
AR I3 e A P B A URR, R S A 8 2R Gt Y DX sl 2 S T e
S SR A RGN AR TR YR D R
Yy, A T AL T B L G bR e 1 PR AR A,
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1117 13 T TR AR P RE A5 1 30 A AR T4 A 2 th B A 1k ek
A% WA R 2% S b, AETTOKCF B JRBETE T
(Firmicutes) FHUFF ] (Bacteroidetes ) 7£ [ = Mz iE 4
F A (> 90% ), {H H i Hh AT 5 ] (Fusobacteria) F- i
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