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lotal disease burden, measured In Disability-Adjusted Lite Years (DALYS) by sub-category ot disease or injury.
DALYs measure the total burden of disease - both from years of life lost due to premature death and years lived with
a disability. One DALY equals one lost year of healthy life.
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A microbiome

Characterisation of an
entire habitat including all
microbes, their genomes,

and surrounding
environmental conditions



The tree of life

Is dominated by single
celled organisms
(prokaryotes)




We are 0.001% human at genomic
level: YOU are a superorganism

23,000
genes
code
you

RS

232 million microbial genes




The human microbiome Is
MASSIVE and UNMAPED

1Kg of microbes in the gut

100 trillion bacteria

urogenital

Same number of microbes as
cells in the human body




The meta hypothesis: Geneenvironment -

microbiome (GEM) interactions

60 to 70 yrs D " Long-lived individuals show a
Q eat necrobiome Unique aging pattern of the gut
- microbiome
O Time
CIC) (lifetime)
O

3 yrs Time

(generations)

Conception

o
’ centenarians displayed youth -associated
Hyperglobal ) _ _
generation” features in the gut microbiome

characterized by an over -representation
of a Bacteroidesdominated enterotype

https:// doi.org/10.1038/s4358023-00383y



initial colonization during delivery *

evidence

vaginal delivery
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Challenging dogma in human colonisation

A Fetal organs show
diverse bacterial
genera that can be
cultured and
propagated

ooz ] DOl -//doi.org/10.1016/j.cell.2021.04.039


https://doi.org/10.1016/j.cell.2021.04.039
https://doi.org/10.1016/j.cell.2021.04.039

Maternal
microbial
metabolites
protect the infant
against obesity
NCDs and
emotional
development

Placenta does not develop normally %

without a healthy microbiome
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il Our immune system is not a cold war
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defense system. It is a collective memory
educated by the microbiome.
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Orchestral
S{[e[at=Ulgle
The symphony our

children listen to Is
changing



Prevalence

. Bifidobacterium bifidum

|:| Bifidobacterium longum subsp. longum
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The male and
female
microbiome IS
different at all
body sites for our
whole lives



A high fat diet in mothers influences intestinal

microbiome and gut function in offspring

A Dietary fat shapes commensal microbial
communities in primates

A A high-fat maternal or postnatal diet,
but not obesity per se, structures the
PAAT eé CUANT OCUOGT T 0 CU¥

A This in turn modifies intestinal motility
In the baby because it modifies the
development of the second brain

Number of neurons per ganglia in the fundus (left), corpus
(middle) and duodenum (right). PGP -IR neurons per ganglia were
significant decreased by 4 weeks of age in the fundus and
duodenum, and by 6 weeks of age in the corpus.

Nat Commun. ; 5: 3889. do1:10.1038/ncomms4889. Neuroscience. 2018 Nov 21; 393: 369-380.
doi: 10.1016/j.neuroscience.2018.09.033




B-glucuronidase

Conjugated ‘ De-conjugated A
Estrogen Estrogen v
Phytoestrogen e Phytoestrogen A
Metabolite 'V

Estrogen Receptor

\ Firmicutes

! 8 & Bacteroidetes
Estrogen-Receptor Complex 4/ (8 @ Short Chain Fatty Acids

tEpithelial Barrier Function
vInflammatory cell infiltration
vIntestinal permeability
4Tight junctions

Vaginal Epithelia

* Glycogen .
\ pH Lactobacilli

t Epithelial thickness

* Mucus secretion /\

t Lactobacillus spp. *

Glycogen Lactic acid
https://doi.org/10.1016/j.maturitas.2017.06.025 A

The -
noestrobolomeN O
regulates the
amount of free
oestrogen In our
bodies



Hypothalamic

hormones | TRH
Suction (stimulus : g Oxytocin
secretion reflex) Dopamine | < VIP

Neurotensin

Constantly released in

anyone who is not B LJ G S I
pregnant, overrides .

stimulatory effect of TRH

Anterior pituitary
hormones

The Diversity of Gut Microbiota

: [ Prolactin ]4

Hypothalamus

—l[ GnRH ]

Hypothalamo-
hypophyseal
portal circulation

I.-.----..-.---.
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f 1 Lactotroph

[ FSH ] [ LH ] cells

at Weaning Is Altered by .

Prolactin B U G SI TG Pratnany
Endocrine
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Placenta
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Breast differentiation

—® Duct proliferation & branching
Glandular tissue development
Milk production

Breasts
Human placental

lactogen
Progesterone

(Gonadotropins)

: : Anterior
pituitary gland
‘| BUGS!
[ Estrogen ] [Testosterone]
o doi: 10.3390/nul5
l l 153447

Ovulation Spermatogenesis


https://doi.org/10.3390/nu15153447
https://doi.org/10.3390/nu15153447

Magical Milk £ what we know (it does a lot)

Milk Component

Key Functions

Main Targets / Pathways

HMOs (Human Milk Oligosaccharides)

Feed Bifidobacterium; block pathogens; modulate immy
& gut barrier

Microbiota, immunity; NF B, TLR, MAPK, SCFA & tryptoghan
serotonin pathways

Lipids & Fatty Acids (incl. DHA, ARA)

Neurodevelopment; immune regulation; metabolic signg

Neurodevelopment, immunity; PPARNFRS B; intracellular lipiel
signaling pathways

Bioactive Peptides (lactoferrin, casein
peptides," -lactalbumin)

Antimicrobial defense; iron regulation; gut/immune
modulation; serotonin production

Immunity, gut signaling; LRP1, TLR4,T@lpioid receptors;
serotonin pathways

MFGM Components

Support brain development; shape microbiota; block
pathogens

Neurodevelopment, microbiota; PPARNF B; EGFR/MAPK,
Whnt/i -catenin

Immunoglobulins (IgA, 1gG, IgM)

Passive immunity; coat commensals; reduce inflammati

Immune cells; TGF JAK/STAT pathways

MicroRNASs

Regulate gene expression; metabolic programming

Immune & epithelial cells; RNA interference; PISK/Akt, mMTOR

Hormones & Growth Factors (Leptin,
Adiponectin, EGF, |G}

Appetite & energy regulation; intestinal maturation,; tissu
growth

Metabolic & endocrine systems; JAK/STAT, AMPK, EGFR/MA
IGF1cPI3K/Akt

Polyamines

Enhance intestinal growth & homeostasis

Cellular growth pathways (polyamine biosynthesis)

Microbial Metabolism of Bile Acids

Lipid digestion; energy metabolism; microbiota diversity

Microbiota & metabolic requlation; FXR & TGR5 pathways
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Coadapting triad
Socioeconomic, cultural, behavioral, and environmental context

Breastmilk

Infant

Multi-omic
characterization
Breastmilk Gut microbiota of infant and
components components maternal physiology

Y

Emerging computational methods

New born _ _ + _ . .
: habice y Mechanisms underlying dynamic operations of triad
10%11 0 CFU  ingest1 0i 10 {
mL ~ bacteri a/day - Maternal and infant health status and outcomes:

i of healthy milk j« - 3 definitions, recommended practices, new therapeutic concepts
. , " AZs A by




Malassezia,

o &p feellssm,  Candidaand

of fungi - Saccharomyces
" ! _ }‘ https:// doi.org/10.1038/s4159817132706x
- of healthy mllk/j . . .
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Home sterilization of collection kits may minimize
changes to the HM microbiota during expressLQn
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feeding alters diversity in the infant gut
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Chronological age (months)

-o- EBF Non-EBF -o- Non-BF

In the first 6 months of life, gut bacterial diversity, microbiota age, relative abundances of Bacteroidetes and Firmicutes, and predicted microbial
pathways related to carbohydrate metabolism are consistently higher in non -EBF than in EBF infants, whereas relative abundancesof pathways related
to lipid metabolism, vitamin metabolism, and detoxification are lower

1825 stool samples from 684 infants
https://doi.org/10.1038/s41467018-064 73X



The Environmental Determinants of
Diabetes in the Young (TEDDY)
study

MDS1 coordinate + 95% contidence interval
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https:// doi.org/10.1038/s41586180617x

Subtle associations between
microbial taxonomy and the
development of islet
autoimmunity or type 1
diabetes

PHASE 2
(Months 1530)

A Breastfeeding associated
with higher levels
of Bifidobacteriunspecies
(B. breveandB. bifidun)

A Cessation of breast milk
resulted in faster maturation
of the gut microbiome

Bifs stay in the gut for a long
time, but not in all
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30 days
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W Genus Bifidob it | ¥:2 i W B. animalis subsp. lactis

W B. catenulatum group W B. dentium

of major fecal f the subjects colonized by long-term colonizers. The fecal

=6years

=6 years

B. bifidum W B. breve

W B. longum subsp. infantis M B. longum subsp. longum

yjor fecal of rs. cal of the ge
with seven species and three subspecies are shown for three subjects, (a) Subject 13, (b) Subject 30, and (€) Subject 44. ns: no sample was collecte

https:// doi.org/10.1186/s128661813586







