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GUT MICROBIOTA

GOOD BACTERIA BAD BACTERIA.

nterococcus Faecalis

Escherichia Coli




How to identify organisms . the 16S rRNA gene
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Knowing the sequence of the
same gene that everybody

T ACEAGTERL has, results in a distance tree.

[Woese, 1987]
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a-DIVERSITY

How many different microbial species could be detected in one sample?

Diversity: richness and evenness

Less diverse More diverse

T
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B-DIVERSITY

How different is the microbial composition in one environment compared to another?
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CHANGES IN FECAL FLORAWITH AGING

Bacteroides, Eubacterium, Peplococcaceae
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* Various changes in the composition of microbiota until the age of 2-5 years
» Stable (core) microbiota up to the age of ~65 years
* Shifts in composition and functionality in older ages

[Mitsuoka, 1978; Skillington et al., 2021]



CHANGING COMPOSITION OF MICROBIOTA
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[Ragonnaud & Biragyn, 2021]



MICROB-AGING AND CONSEQUENCES

Dysbiosis

Loss of diversity

Microbiota instability

Poor vaccination responses

[ immunosenescence |mp

Chronic immune _ Altered metabolites,

stimulation @ adjuvants

L]
l/ .

% Altered gut

microbiota

(Antibiotics)

lead to e.g.

Age-related declines in
intestinal tissue function

%
Altered hematopoietic
output

Increase of gut leakiness

Increased insulin resistance
Frailty

Systemic inflammation

[Bosco & Noti, 2021]
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[Ragonnaud & Biragyn, 2021]
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WAT
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AIM: RESTORE GUT-MICROBIAL

* Pre- pro- or synbiotics
%\ 0 * Akkermansia muciniphila
< 0L
L 4! * Postbiotics (e.g. SCFAs)
1o
@m_H..,—l- @ * Supplementation (vitamins, etc.)
e" , * (Medication)
P ot %; * (Fecal microbiota transplants)
o oy
lead to e.g.
* Increase gut barrier integrity
[

Reinforce host immunity

[Bosco & Noti, 2021]
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METHODS

2-step-approach "multiplex-barcoding-PCR”  [Herbold et al., 2015]

Escherichia coli strain NBRC 102203 16S ribosomal RNA gene, partial sequence

Product ast-step

cctacgg gaggcagcag tggggaatat tgcacaatgg gcgcaagcct gatgcagcca tgccgcgtgt atgaagaagg
ccttcgggtt gtaaagtact ttcagcgggg aggaagggag taaagttaat acctttgctc attgacgtta cccgcagaag aagcaccggc taactccgtg
ccagcagccg cggtaatacg gagggtgcaa gcgttaatcg gaattactgg gcgtaaagcg cacgcaggcg gtttgttaag tcagatgtga aatccccggg
ctcaacctgg gaactgcatc tgatactggc aagcttgagt ctcgtagagg ggggnagaat tccaggtgta gcggtgaaat gcgtagagat ctggaggaat
accggtggcg aaggcggccc cctggacgaa gactgacgct caggtgcgaa agcgtgggga gcaaacagga ttagataccce

-Target gene

CCTACGGGNGGCWGCAG-3’
37 -
CCTAATCTATGGGVHCATCAG
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2-step-approach “"multiplex-barcoding-PCR"

Escherichia coli strain NBRC 102203 16S ribosomal RNA gene,

Product 2nd-step

[Herbold et al., 2015]

partial sequence

gatgacct cctacgg gaggcagcag tggggaatat tgcacaatgg gcgcaagcct gatgcagcca tgccgcgtgt atgaagaagg
ccttcgggtt gtaaagtact ttcagcgggg aggaagggag taaagttaat acctttgctc attgacgtta cccgcagaag aagcaccggc taactccgtg
ccagcagccg cggtaatacg gagggtgcaa gcgttaatcg gaattactgg gcgtaaagcg cacgcaggcg gtttgttaag tcagatgtga aatccccggg
ctcaacctgg gaactgcatc tgatactggc aagcttgagt ctcgtagagg ggggnagaat tccaggtgta gcggtgaaat gcgtagagat ctggaggaat
accggtggcg aaggcggccc cctggacgaa gactgacgct caggtgcgaa agcgtgggga gcaaacagga ttagataccce tcca
gtag
8nt 465 nt (Y513 nt) 8nt
Barcode- -Target gene
4
5’ -GATGACCT CCTACGGGNGGCWGCAG-3

37-

CCTAATCTATGGGVHCATCAG TCCAGTAG-5’



