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1. Introduction

Research on human gut microbiota has broadened the range of organisms to be used as probiotics. Among these, Akkermansia muciniphila is one of the primary candidates
as next-generation probiotic. This microorganism is a mucin-degrading bacterium whose presence in the intestine inversely correlated to several pathologies. The type
strain, A. muciniphila MucT (= DSM 22959), has been extensively studied and is considered a beneficial bacterium due to its protective effect against metabolic disorders.
However, the critical analysis of the literature is controversial about the safety of this species. Furthermore, the genomic and functional diversity of A. muciniphila and that of
closely related species has still been poorly studied. Very few cultured representatives of this species are available, and most studies focus on the type strain. In this
project, new A. muciniphila strains were isolated from human fecal samples and their genomes sequenced. In addition, polyclonal antibodies against A. muciniphila were used
to develop an immuno-flow cytometry (FCM) method for the specific detection of A. muciniphila in multispecies cell suspensions. This protocol will be further combined with
fluorescence-activated cell sorting (FACS) for improving the isolation of A. muciniphila strains.

2. Materials and Methods

2.1 Enrichment, isolation, and whole genome sequencing
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1) Fecal samples collection from 16 healthy
adults aged 25 to 60 years

2) Samples selection for the isolation:
molecular detection of A. muciniphila in feces by
species-specific gPCR [1]

Enrichment

Feces

qPCR

A.muc-specific

enrichments

picking

PRIMARY ANTIBODIES PRODUCTION

\

‘ A. muciniphila DSM

22959 - whole cells

Y

vy Y
Y

Rabbit polyclonal
antibodies

1) Rabbit immunization
2) Rabbit polyclonal antibodies purified
used as primary antibodies

3. Results and Discussion

3.1 Isolation of A. muciniphila strains and
whole genome sequencing of the isolates

A) A. muciniphila was detected in fecal samples from 9 of 16
(56%) volunteers by gPCR analysis and used for the isolation.

B) We obtained a pure culture of new strains only from 5 fecal
samples, instead only enrichments for the other 4. Only 10
isolates out of 200 (5%) were identified as A. muciniphila,
confirming that isolation and cultivation of A. muciniphila is a
challenge.

C) The RAPD profiles allowed differentiating the A. muciniphila
isolates into 5 subtypes, different from the type strain A.
muciniphila DSM 22959. Each subtype was isolated from a different
donor, indicating that different subjects are colonized from
different strains.

D) One isolate for each subtype was selected for whole genome
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1) Enrichment:
containing medium
2) Molecular assessment of A. muciniphila

3) Spread-plating: enrichment dilutions inoculated
on mucin-containing agar plates
4) Strains isolation and purification: Colony
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1) A. muciniphila isolates identification:
species-specific gPCR [1] and partial 16S rRNA

gene seq.
2) A. muciniphila isolates subtyping: RAPD [3]
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1) Whole genome sequencing of A. muciniphila
isolated strains (lllumina NovaSeqTM 6000)

2) Draft genomes assembling and annotation

2.2 Indirect immunolabeling protocol
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3.2 Immuno-FCM method to specific detect and quantify A. muciniphila in complex
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