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Analysis of the diversity of dietary pattern and gut
microbiota among local and immigrant pre-adolescent
children in Guangdong

LUN Jingxian, ZOU Jinhu, GAO Xuefeng, HE Xiaolong, GONG Zelong, LI Yubin,
ZHOU Chengxing, CAO Hong*

Department of Microbiology, Key Laboratory of Tropical Disease Research of Guangdong Province, School of
Public Health, Southern Medical University, Guangzhou 510515, Guangdong, China

Abstract: [Objective] This study was conducted to explore the diversity of dietary patterns and gut
microbiota among local and immigrant pre-adolescent children in Guangdong province. [Methods]
48 local children and 34 immigrant children in Shenzhen city were randomly selected for food
frequency questionnaire survey and morning feces collection. In addition, differences concerning the
frequency of dietary intake between local and immigrant children were analyzed by the Mann-Whitney
U test and used the I[llumina Miseq high-throughput sequencing platform to analyze the gut microbiota.
[Results] Among all children, the dietary patterns were mostly rice as the staple food, with vegetables,
meat, and fruits. However, the significantly higher intakes of carbohydrates enriched foods, vegetables
and seafood in the local group, while significantly higher intakes of fruits, low-fat milk and yogurt in
the immigrant group. The immigrant group was associated with increased a-diversity assessed by the
Chaol (P<0.001) and Ace (P<0.001) index. Furthermore, at the genus level, a significant increase in
Prevotella and Parabacteroides was observed in the local group (P<0.05). The principal coordinate
analysis biplots (ANOSIM, P>0.05) showed no significant changes among the two groups. In addition,
the linear discriminant analysis effect size analysis indicated Prevotellaceae (family) and Prevotella
(genus) were markedly higher in the local group. The result of redundancy analysis indicated that the
intake of vegetables and low-fat milk significantly affected the distribution of intestinal flora in local
children, and suggested that the dietary habits of local children may affect the abundance of Prevotella
and Parabacteroides. [Conclusion] This study revealed that the differences in diet among local and
immigrant children. A significant correlation between the intake of vegetables and low-fat milk and gut
microbiota in local children was observed, which provided a new theoretical foundation for

understanding the effects of diet on gut microbiota.
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Table 1 Characteristics of study participants

Variables Local (n=48) Immigrant (n=34) P value
Han ethnic group 48 34

Age, year 8.96+0.571 8.79+0.592 0.223
Sex (1, %) 0.231
Male 29 (60.4%) 16 (47.1%)

Female 19 (39.6%) 18 (52.9%)

Medication taken by currently 0.675
Yes 4 (8.3%) 2 (5.9%)

No 44 (91.7%) 32 (94.1%)

Have the diet changed over the past year 0.600
Yes 6 (9.4%) 3 (12.0%)

No 42 (90.6%) 31 (88.0%)
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Table 2 Significant differences among two groups at the genus level (mean+SD)
Genus Local Immigrant P value Corrected P value (FDR)
Bacteroides 37.93+£17.82 37.86+14.75 0914 0.958
Faecalibacterium 13.3549.31 13.39+8.60 0.854 0.944
Prevotella 8.57£21.50 7.60+£16.08 0.003 0.127
Agathobacter 3.69+3.67 4.13+£3.56 0.437 0.803
Megamonas 3.00+6.17 2.89+5.39 0.451 0.808
Roseburia 2.46+£2.91 2.91+2.30 0.273 0.695
Phascolarctobacterium 2.25+2.51 2.39£1.97 0.251 0.695
Parabacteroides 2.1943.92 2.06+1.58 0.040 0.682
Alistipes 1.54+2.16 1.74+2.45 0.519 0.830
Ruminococcus 1.41+2.01 1.31+1.47 0.275 0.695
Lachnospira 1.34+1.88 1.18+1.13 0.477 0.808
Lachnoclostridium 1.24+1.42 1.21+1.06 0.279 0.698
Escherichia-Shigella 1.53+4.50 0.90£1.52 0.344 0.770
Parasutterella 1.01£1.80 1.17£1.45 0.110 0.695
Fusobacterium 0.97£2.05 1.08+2.31 0.066 0.694
Lachnospiraceae NK4A136_group 1.06+1.68 0.99+£1.15 0.371 0.785
Bold font indicates significant differences (P<0.05).
(A) P for ANOSIM=0.595 ® . P for ANOSIM=0.986
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Figure 7 Principal coordinate analysis biplots based on unweighted UniFrac distances (A) and weighted

UniFrac distances (B) at genus level among two groups.
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FOAE 22 S A RARHERTRE AU A /A o LEfSe L3
RSO BR, A2 3 FG B AR
FrE A2 B2 5 T R, RDA Z3p#rgs R
E—20 R, At L () 18 TR R 43 A SRS
AR A= W A KPS s AH DG OC &R, FH Gt
A b, )L 2 g S ARG 2 075 i 46 A 7K R BE 52 1)
W7 1 7 TR S AR AU TR R 0 R S IR
AE G oF g B 2 L 1Y e 2 2 B R T 6 s
(polysaccharide utilization loci, PULs)J¥3E 45+
T PR TE R Z A, T B T v B R A
AR AL AP R aE M I AT R,
R T i 7 R s i 2 B A JHE AR 32 DA R 4
R o 18 50 4 v vh R EE AR Y,

HASE R, ASCHELELT Ry BR A
W, AR BRE R AT RN
8-9 H I LI, HILIFRTEARREEC &
VA, AU IR R FRABCR T . A H
JLE ARG 2 s AR RLE L, HAR
JE A= 568 A4 b L 22 1 1 B A R s AR O, H
IR R SRR RS RO A EAN B A G BB,
AW TEHEAR A B EESR . —H)E
SV 5635 18 B A0 G KB K 18 TR 1) AR
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G YE IR R — R AR A 15
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W AR BB & W BE B A 4F 7 A M BE IS R
(short-chain fatty acids, SCFA)%/=%), Wt
RS W CTRJE S22 RN 1 TR R TR
ELHEFR TR . IR T RSP, Xl
Bk . SRS A B EEAEARY, ik
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