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Abstract: Obligate symbiotic bacteria in the human gut play a key role in maintaining
microecological balance and are generally thought to be transmitted vertically across generations
through breastfeeding. However, compared with that on Bifidobacterium, there is limited literature
on the transmission and diffusion mechanisms of Bacteroides, a representative of obligate
symbiotic microbiota in the human body, within populations. Additionally, the occurrence and
cross-generational transmission of Bacteroides within families remain poorly understood.
[Objective] We explored the vertical transmission and co-occurrence patterns of Bacteroides
among family members, aiming to reveal the assembly mechanism of gut microbiota in the human
body and provide a theoretical basis for the recommendation of microbiome-based interventions
and the realization of personalized gut regulation. [Methods] A high-throughput sequencing
dataset for Bacteroides-specific rpsD in fecal samples from four families with 50 members in 3-4
generations in Xinjiang, China was established. Then, the composition and diversity of Bacteroides
communities among different families and member groups were measured at the species level and
amplicon sequence variant (ASV) level by comparison and annotation. [Results] A total of 16
Bacteroides species and 3 704 ASVs were identified, of which 1 293 ASVs were common among
the four families. The five species with the highest number of ASVs were B. fragilis (653), B.
ovatus (619), B. uniformis (507), B. caccae (463), and B. finegoldii (314), which were also the five
species with the highest relative abundance and prevalence. There were significant differences in
community composition and abundance of Bacteroides among families, with B. fragilis, B.
uniformis, and B. faecichinchillae being the most significant representatives. There was no
significant difference in alpha or beta diversity among family members grouped according to
gender and age (P>0.05). By contrast, the beta diversity analysis based on Bray-Curtis distance
showed differences between families (P=0.001). According to the sharing rate of ASVs and Bray-
Curtis distance, the Bacteroides strain similarity of mother-child and siblings was significantly
higher than that of father-child, couple, and unrelated members. [Conclusion] The community
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structure and diversity of Bacteroides were characterized by family convergence, with significant
differences among families. The similarity of Bacteroides strains was the highest within the mother-
child and sibling groups among different social relationship groups, supporting transgenerational
vertical transmission at the strain level. The conclusion remains to be validated by the combination

of the strain isolation method and metagenomic sequencing.

Keywords: Bacteroides; high-throughput sequencing of rpsD; vertical transmission; community
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Figure 2 Diversity analysis of gut Bacteroides community among family members based on ASVs. A: Alpha

diversity by gender; B: Alpha diversity by age; C: Alpha diversity by family; D: Beta diversity by gender; E: Beta

diversity by age; F: Beta diversity by family.
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Figure 3 The heat map showing the relative abundance and occurrence of 16 Bacteroides species among different

family members. Red and light blue indicate the relative abundance and absence of Bacteroides, respectively.
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Figure 4 The difference of Bacteroides composition in intestinal tract of volunteers from different families. A:
Structural composition of Bacteroides at the level species between families; B: B. faecichinchillae; C: B. fragilis;

D: B. uniformis.
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Figure 5 Analysis of intestinal Bacteroides composition of family members at the species level. A: According to

age; B: According to gender.
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Figure 6 The occurrence of a total of 3 704 ASVs (strain levels) of 16 Bacteroides species in different family

members. The number in parentheses after the species name indicates the number of ASVs for each Bacteroides

species.
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Figure 7 The Venn diagram showing the distribution
and sharing of ASVs in different families.
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Figure 8 Analysis of variability in Bacteroides community composition among family members with different
social relationships based on ASV. A: Bray-Curtis distance based on ASVs; B: ASVs sharing rate. Different
letters above box plots indicate significant differences at 0.05 level.
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