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Intestinal microbiota Genetic Environmental

in normal adults risk factors
« Firmicutes > Predominate « NOD2 . Antibi‘oti.cs )
« Bacteroidetes « ATG16L1 > gntangmf;ctlon
* Proteobacteria « CARD9 : D:’:ta stieeding
* Antinobacteria * CLEC7A « Cigarette smoking
Impaired
immune
response
Inciting
triggers
. Pro-inflammatory
Anti-inflammatory I
Microbiota changes in IBD
X. % _%/ { Diversity
~>ﬁ< 4 Firmicutes
T Proteobacteria
Mucus /[ f—f’—“ﬂ*"“‘—mf\ T Instability over time Barriet
layer LULIL | ‘ | dysfunction
Intestinal % Damaged
epithelial epithelial
cell | cell
- gy - 1= "I';- o e = = 1= Jl=1
A s % \\l 7 %» &
A - A c/ — ’i
2 7 TGFB (4 SPX £ A < AN Bacterial
Lo 4 S cell b4 7 o “1 translocation
ce!lg ARR  Macrophage \ — »TNF  Dendritic @D L
" 1 De ndrltlc/' IFN-y cell/
cell
TLR and NLR TLRandNLR MoCTOP"e
signaling signallng IL-17
% A IL-21
IL-6 e »|L-22
X L1 —> IL-23
TGF-B N@ A L-17
* 22

Pathogenesis of
IBD: Genetic,
environmental,
and immune
impacts on
microbiome

Glassner et al, JACI 2020



Microbial-derived Metabolites are Key
Intermediates in Communication between the
Gut Microbiome and Host Immune System



Microbiome — Immune Communication

EnergyT

autophagy

SCFAs

Y

Inflammasome
activation

IL-18
°e®
(X X ]
o
Intestinal
Homeostasis

S &,
GPR43 GPR109a
QDAC J‘-"'

Inhibition of

Foxo3T
NF«B

Neurophil
Chemotaxis

Gut Microbiota

® — [ ]

L L4 - |
- A = N ° (o N \\ N\ -
L s J < 4 o °
Bacteroides SCFAs Niacin

fragilis
o
»
0 \
.. ®
TLR2 GPR109%a

GPR43
AHR % TGRS @ @
Naive
ILC (:::)ng “
Mo cD4* DC
IL"Z.Z Proinflammatory _l_ + FO
®c0e’ Genes Inflammation IL-10 T IL-10

reg

7
Levy et al, Current Opinion in Microbiology 2017



a Dietary fibre Host mucins

C "
\@:eted pancreatic enzymes
Host-derived protein
Host endopeptidases
and bacterial proteases

Bacterial
exoglycosidases

Microbial-accessible carbohydrates

Dietary protein

Amino acids
Bacterial hydrolysis l
Monosaccharides Acidic Basic Aliphatic Imino Various
Pentose Five- Six- Embden— Glu Asp Lys Arg His Ala Gly Pro Hyp z:c::;:iive
phosphate carbon carbon Meyerhof- l l l l l l l l l patghways
th P
PR 2 NAD* p::::f‘ay Ac  Ac Ac Omn Ac Ac  Ac
C B (glycolysis) Bu Pr Bu Cit Bu '13’:J MA Pr
b
Primitive electron S-containing Branched Aliphatic-hydroxy Aromatic
transport chain Cys Met Val Leu lle Ser Thr Thr Phe  Trp
~—— Phosphoenolpyruvate (PEP) ———— \ / l l l l l l \ /
€0, N 2-meBu Ac Pr assim PA
Bu isoBu isoVal Bu Ph IAA
Acrylate pathway
OAA Lactate Pyruvate
NADH ¥ \ y Wood-Ljungdahl pathway
) NAD* NADH
NAD* CO, H, ‘) OA CO‘TCOI .
e Acrylate H; H,
alate
C 2 NAD* Acetyl-CoA ( Formate <—L Co,
2 NADH 2NADH ) Fest HCO—H‘F
\ 2NAD* THF Formyl-THF
Fumarate Propionate
CH-H,F Methyl-THF
HaoH ) > Co, Butyryl-CoA CH'=H,F
NAD* l | H, I Methenyl-THF
CH,=H,F

Succinate ———> MMA

Butyryl-phosphate

Butyrate

Classical pathway

Methylene-THF

Alternative pathway

Krautkramer et al, Nature Reviews Microbiology 2020

Microbial
Fermentation:
Carbohydrates
and Proteins

Akkermansia muciniphila,
Bacteroides spp.,
Bifidobacterium spp.,
Prevotella spp.,
Ruminococcus spp

Blautia hydrogenotropphica,
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SCFAs and effect on immune system
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Microbiome and Tryptophan Metabolism
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Microbiome and Tryptophan Metabolism
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Maternal microbiome drives early postnatal innate

immune development
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Microbiome and immune education




Microbiome — Immune Communication
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Specific bacteria can boost ICB efficacy
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Identification of a bacterial-derived metabolite
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Microbial-derived D-lactate programs intravascular
immune firewall
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Discovery of microbiome-metabolome in IBD
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