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Microbiota: the group of microorganisms
occupying a specific niche

Microbiome: the sum of the microbiota and their habitat

. You have 10e13 cells BUT you support 10e14
microorganisms

.« YOU ARE 10 X MORE SOMETHING ELSE
THAN YOURSELF!




~100 000 000 000 000
microbes are spread over the
size of your kitchen and living
room, separated from you by a

one cell-thick wall. . .




Commensal relationship

» You provide:
« Nutrients
. A warm, moist environment
. They provide an almost unfathomable amount of things back
. Metabolize complex nutrients to SCFA
. Metabolize mucins and fibre to simple sugars
. Produce useful substances like folate and Vit K
. Enhance proliferation of epithelial cells

Protect against invasion of many pathogens
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DEVELOPMENT OF THE NEONATAL
MICRO BIOME

Mouth External Breast

« Amniotic fluid bacteria with an oral | + The sebhaceous skin of the breast is an
orgin include Fusobacterium nuclea- ) external source of microbes for breast
tum, Streptococcus spp., Bergeyella M . milk (Sfaphylococcus and Cornynebac-
spp., Porphyromonas gingivalis, Pl teria) but may also provide skin bacte-
Rothia dentocanosa, and Filfactor 5 ria nol common in milk (such as Froo-
alocis, ; onibacteria) to the suckling infant.

Oral bacteria are likely ransmitted to
the uterus via the blood stream, espe- o Uterus

cially if gingiva inflammation is present. « Contrary to the ‘sterile womb’

paradigm, bacteria are found In
g\ bR umbilical cord blood, amniotic fluid,
Internal Breast LS. fetal membranes, and meconium
« Asceptically-collected  breast  milk } : of healthy, term infants.
containg 100-800 OTUs. Abundant y L ) Meconium microbiomes are domi-
genera include Streptoccocus, Staph- i I. il nated by Enterobacteriaceae
vlococcus, Seratia, Corynebacleria, . & ) {Escherichia and Shigella) and
Lactococcus, Weiselia, and Leuconos- ' ' lactic acid bacteria (Leuvconostoc,

boc; Enferococcus, and Lactococcus),

An entero-mammary pathway bnngs ; Microbes likely gain access to the
gut bacteria to the mammary gland via et womb through ascension from the
lvmph and blood circulation. External vagina andfor through the blood
sources of milk microbes include the i B stream for bacteria of intestinal or
matemal skin and infant oral cavity. P oral origin.

Vagina

« Vaginal microbial communities vary significantly among women of different ethnicities and could influence which microbes
are transferred to an infant.

# The vaginal microbiota bacomes |ess diverse during prégnancy while certain Lactobacilus species become énriched,

« The initial microbiota of vaginally-bom infants resembles that of their mother's vagina, while that of C-section infants is domi-
nated by skin microbes not related to those of their mother,




MODE OF DELIVERY

Mother's body habitat:
% @ Oral mucosa

Vagina

® Skin

Baby's delivery mode:
@ Vaginal
@ Cesarean

»
@
o
PC2: 9.8%

XA PC1: 12%

PNAS | June 29,2010 | vol. 107 | no.26 | 11971-11975
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ARTICLE
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Perinatal factors affect the gut microbiota up to
four years after birth

Fiona Fouhy 1'2, Claire Watkins1'2, Cian J. HiII1, Carol-Anne O'Shea3, Brid Naglez, Eugene M. Dempsey3'4,
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diabetes mellitus: a meta-analysis of observational studies.
Cardwell CR, Stene LC, Joner G, Cinek O, Svensson J, Goldacre MJ, Parslow RC,

Pozzilli P, Brigis G, Stoyanov D, Urbonaite B, Sipeti¢ S, Schober E, lonescu-Tirgoviste
C, Devoti G, de Beaufort CE, Buschard K, Patterson CC.
Diabetologia. 2008 May;51(5):726-35. doi: 10.1007/s00125-008-0941-z. Epub 2008 Feb 22.

ARTICLES

Cesarean Delivery |s Associated With Celiac Disease
but Not Inflammatory Bowel Disease in Children
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The brain-gut-microbiome
axis

» Gut feelings”

« Trust your gut”

. Butterflies in my stomach”
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Elevated plus maze
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Colorectal distension
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1S IT POSSIBLE YOU
ARE NOT IN CONTROL
OF YOUR OWN
ACTIONS?
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‘JSuppIement Facts

Serving Size: One (1) Capsule
Amount % Daily Value % Daily Value
PerServing  ages1-3 4+ years of age™
8% 5%
Lactobacillus GG 10 billion CFUs™* -
nulin (Chicory root extract) 200 mg

Daily Probiofic ** Percent Daily Values are based on a 2,000 calorie diet. 1T

s+ Other ingredients: Gelatin, sucrose, maltod
' ascorbate, magnesium stearate, silica, and tite,

Formula
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Wsﬁu tgm % g Iron 0% Iron 0% Iron
Gkl lestn 30 dong ViAMIND  10% VitaminD  10% VitaminD  15%
Sodium Lessthan  2400mg 2,400mg
m”r;"mm 3'% 3'5033;% Not a significant source of Trans Fat.
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Table 1. Selected small molecules from the human microbiota. A representative set of compounds are shown that cover the chemical classes discussed

in the review. Asterisks indicate bacterial pathogens that are not normally present in human-associated communities.

Class

Compound

Producer (example)

Phylum

Host site

Known/ predicted activity

RiPP (thiopeptide)

lactocillin

L. gasseri

Firmicutes

vagina

antibiotic

RiPP (lantibiotic)

epidermin

S. epidermidis

Firmicutes

skin

antibiotic

RiPP (lantibiotic)

salivaricin A2 and B

S. salivarius

Firmicutes

mouth

antibiotic

RiPP (lantibiotic)

cytolysin

E. faecalis*

Firmicutes

gut

antibiotic, cytotoxic

RiPP (lantibiotic)

ruminococcin A

R. gnavus

Firmicutes

gut

antibiotic

RiPP (lantibiotic)

staphylococcin Au-26 (Bsa)

S. aureus

Firmicutes

skin

antibiotic

RiPP (lantibiotic)

SA-FF22

S. pyogenes

Firmicutes

oral/ skin

antibiotic

RiPP (bacteriocin)

ruminococcin C

R. gnavus

Firmicutes

gut

antibiotic

RiPP (microcin)

microcin C7/ C51

E. coli

Proteobacteria

gut

antibiotic

RiPP (microcin

microcin B17

E. coli

Proteobacteria

gut

antibiotic

microcin J25

E. coli

Proteobacteria

gut

antibiotic

)
RiPP (microcin)
RiPP (microcin)

microcin H47

E. coli

Proteobacteria

gut

antibiotic

RiPP (TOMM)

streptolysin S

S. pyogenes

Firmicutes

oral/ skin

cytotoxic

RiPP (TOMM)

clostridiolysin S

C. sporogenes

Firmicutes

gut

unknown

RiPP (TOMM)

listeriolysin S

L. monocytogenes

Firmicutes

gut

unknown

RIPP

heat-stable enterotoxin

E. coli

Proteobacteria

gut

Gl motility (guanylate cyclase 2C)

Amino acid metabolite

indolepropionic acid

C. sporogenes

Firmicutes

gut

immunomodulatory

Amino acid metabolite

indole

unknown

unknown

gut

converted to indoxyl sulfate

Amino acid metabolite

skatole

Clostridium spp.

Firmicutes

gut

unknown

Amino acid metabolite

tryptamine

R. gnavus

Firmicutes

gut

neurotransmitter

Amino acid metabolite

phenyllactic acid

Bifidobact erium spp.

Actinobacteria

gut

unknown

Amino acid metabolite

phenethylamine

Lactobacillus spp.

Firmicutes

gut

neurotransmitter

Amino acid metabolite

d-aminovaleric acid

Clostridium spp.

Firmicutes

gut

unknown

Amino acid metabolite

GABA

unknown

unknown

gut

unknown

Amino acid metabolite

a-aminobutyric acid

unknown

unknown

gut

unknown

Amino acid metabolite

3-aminoisobutyric acid

Clostridium spp.

Firmicutes

gut

unknown

Amino acid metabolite

p-cresol

Clostridium spp.

Firmicutes

gut

unknown

Acid (short-chain)

propionic acid

Bacteroides spp.

Bacteroidetes

gut

immunomodulatory (GPR43)

Oligosaccharide

polysaccharide A

B. fragilis

Bacteroidetes

gut

immunomodulatory (TLR2)

Oligosaccharide

capsular polysaccharide

Streptococcus pneumoniae

Firmicutes

airways

immunomodulatory

Glycolipid

a-galactosylceramide

B. fragilis

Bacteroidetes

gut

immunomodulatory (CD1d)

Glycolipid

corynomycolic acid

Corynebacterium spp.

Actinobacteria

skin

unknown

Glycolipid

mycolic acid

Mycobact erium spp.

Actinobacteria

airways

immunomodulatory (CD1b)

Glycopeptide

muramy! di- and tripeptides

Fusobacterium nucleatum

Fusobacteria

oral

immunomodulatory (NOD1, NOD2)

Terpenoid

staphyloxanthin

S. aureus

Firmicutes

skin

unknown (antioxidant?)

Terpenoid

bile acids (e.g., deoxycholic acid)

Clostridium spp.

Firmicutes

gut

metabomodulatory [TGR5,
farnesoid X receptor (FXR), VDR]

NRP

phevalin

S. aureus

Firmicutes

skin

unknown (virulence inducer?)

NRP

cereulide

B. cereus*

Firmicutes

gut

cytotoxic, immunomodulatory

NRP

yersiniabactin

Yersinia pestis*

Proteobacteria

bloodstream

siderophore

NRP

corynebactin

Corynebacterium spp.

Actinobacteria

skin

siderophore

NRP

tilivalline

K. oxytoca*

Proteobacteria

gut

cytotoxic

NRP-PK

zwittermicin

B. cereus*

Firmicutes

gut

antimicrobial

NRP-PK

mutanobactin

S. mutans

Firmicutes

unknown

NRP-PK

colibactin

E. coli

Proteobacteria

gut

ithelial cells

cytotoxic

PK

mycolactone

M. ulcerans*

Actinobacteria

immunomodulatory

Porphyrin

coproporphyrin Il

Propionibacterium acnes

Actinobacteria

unknown

Citrate amide

staphyloferrin B

S. aureus

Firmicutes

siderophore

Dendritic
cell

Host
circulation
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