Short-term probiotic supplementation
affects the diversity, genetics, growth,lMeta :
and interactions of the nativegut =~ . .
microbiome

Xin Shen®23# Hao Jin123# Feiyan Zhaol24, Lai-Yu Kwok>2# , Zhixin Zhaol24, - i Teu,
Zhihong Sun®23 :

1Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education;: Wity = .~
2Key Laboratory of Dairy Products Processing, Ministry of Agriculture and Rural Affairs; |
3lnner Mongolia Key Laboratory of Dairy Biotechnology and Engineering;
“Collaborative Innovative Center for Lactic Acid Bacteria and Fermented Dairy Products, Ministry of Education;
Inner Mongolia Agricultural University, Hohhot 010018, China.

Xin Shen#, Hao Jin*, Feiyan Zhao, Lai-Yu Kwok, Zhixin Zhao, Zhihong Sun®. 2024. Short-Term Probiotic
Supplementation Affects the Diversity, Genetics, Growth, and Interactions of the Native Gut

Microbiome. iMeta 3: e253. https://doi.org/10.1002/imt2.253


http://www.imeta.science/
https://doi.org/10.1002/imt2.253

“E Introduction

D

O The human gut harbors a highly diverse and dynamic microbiome that plays a crucial role in maintaining overall health
and physiological homeostasis.

O Probiotics are a promising strategy for supporting gut health. Both preclinical and clinical studies have demonstrated
the potential of probiotic supplementation in managing various health conditions. However, the effects of probiotic can
vary significantly among individuals.

O The precise mechanisms through which probiotics interact with and reshape the native gut microbiota, especially at the

species and genetic levels, remain underexplored.
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O This study intervened with high-dose probiotic Probio-M8 in healthy individuals and conducted deep metagenomic
sequencing on multiple fecal samples to investigate the impact of the probiotic on gut microbiota from both macro and

micro diversity perspectives.
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O This study conducted a one-week high-dose probiotic Probio-M8 intervention (200 billion CFU/day) with healthy
individuals. Fecal samples were collected at six time points: before the probiotic intervention, after the intervention, and

at three follow-up weeks. The fecal samples were subsequently analyzed using deep metagenomic sequencing.



O Following the administration of Probio-M8, both
diversity indices showed a significant increase (p <
0.05), demonstrating that the intervention effectively
enhanced the gut microbiota diversity.

( Notably, Bifidobacterium animalis demonstrated a
significant increase in abundance at day 7 compared to
baseline period. Analysis using average nucleotide
identity (ANI) confirmed that the increased abundance
was primarily due to the administered Probio-M8
strain.
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Results
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O Our findings revealed a non-significant increase in the number of species harboring SNVs following Probio-M8
administration at day 7 compared to the baseline period.

O SNV loci were classified as shared or non-shared, based on whether more than 50% of the loci differed between pre-
and post-intervention. Among them, 2,442 non-shared loci were distributed across 120 genes, 21 of which were

associated with carbohydrate transport and metabolism.
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O The replication rate of different strains was different after probiotic consumption.
d We observed an increased replication rate following Probio-M8 consumption, with the iRep value almost
reaching 2 at 14 d.

O Probiotics can influence the growth dynamics of the indigenous gut microbiota.
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O Despite significant post-interventional shifts in the relative abundance of certain dominant species, no
significant differences were observed in the nSNV across these species at any time points. Therefore, while the
Probio-M8 intervention led to notable ecological shifts within the gut microbial community, these changes were

not accompanied by significant genetic adaptations within the dominant species over the study period.



Results

(C) D)

Streptococcus oralis_ Y Veillonella parvula_A

Coprococcs sp000433075
1 Collinsella sp003469185

Agathobaeter rectalis i Veillonella atypica
Ruthenibacterium lactatiformans Clostridium_P perfringens
Roseburia intestinalis 2 :
. Probio-M38 .
UMGS856 sp900546265 Weissella confusa

Romboutsia timonensis 5 .
Haerhophilus, D parainfluenzae

Holdemanella\biformis Streptococcus salivarius
Dorea_A longicatena_B
Sutterella wadsworthensis

7d

14 - Index
edge

node

Number of edges/nodes

7d 14d 21d 28d

Lachnospira sp000436475

Bifidobacterium pseudocatenulatum

Schaedlerella gr‘y'c:ynhfzinin'yﬁca
Bifidobaeteium bifidum Blautia_A caecimuris

o
. Prabio-M8
Clostridium sp900540235

4 UBA9502 sp003480315
UMGS1591 sp900553255

Lachnospira sp900316325
Bifidobacterium adolescentis

14d

(E) (F)
) UBA9502 sp003480315
Gemmiger sp900539695 |, CAG-1427 sp000435675
«. Agathobacter sp900550845 UBAB866 sp900543295.

prtidobacterium bifidum Megasphaera sp000417505

Cfostridf.umiAP sp000509125 Collinsella sp003465825

Blautia_A caecimuris

Progo-MB

Blautia_A sp000436615 Probio-M8 Coprobacter fastidiosus

Ruminococcus_B gnavus  gacteioides fragilis

Faecalibacterium sp200H3994 5+,

Pediococcus acidilactici Lachnospira sp900316325
J UBA3402 sp003478355 Parabacteroides merdae
Megasphaera sp000417505 Niameybacter sp900549765
21d 28 d

O Probio-M8 exhibited the highest number of associations with other resident gut

microbes at day 7, indicating an expansion of its interaction network following the

intervention. Quantification of the nodes and edges in the network centered around

Probio-M8 showed that both metrics peaked at day 7 but declined subsequently

during follow-up, suggesting that the enhanced connectivity was transient.



Summary

O Short-term administration of Probio-M8 enhanced gut microbial diversity and
Influenced key microbial properties, including nucleotide variation, growth
dynamics, and inter-bacterial interactions.

(d The microbial community appears to undergo rapid and multifaceted
ecological adjustments, potentially preceding longer-term evolutionary

changes.
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