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Microbes and their number in the human body

Skin; 101

» S. epidermidis
» P. acnes

Small intestine:; 107~108

» Lactobacillus
+ Streptococcus
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Mouth: 1010~1012

» Streptococcus
* Prevotella

Stomach: 107

» Lactobacillus
» Streptococcus
* H. pylori

Large intestine: 1013~104

* Bacteroides

» Bifidobacterium
* Ruminococcus
* Prevotella

« Escherichia



The human gut microbiome encodes diverse genes
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Gut microbiome (500,000 ~ 1,000,000 genes) Bies fialant Tinalie

Mycolactone

(~22,000 genes)

(Scientific American, 2012) (Donia et al, 2015)
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Various factors interact with the human gut microbiome

Geography \ / Diet

(Quigley, 2017)
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There is high inter-individual
diversity in the gut microbiome

composition
(Chen et al, 2021)

Only 10 — 15% of microbiome
variation between individuals can be
explained by known factors

(Schmidt et al, 2018)



Association between the gut microbiome and diseases

A

Numerous factors
are influencing the

complex gearing
e Lifestyle
* Food

* Immune priming

* Host metabolic
signalling
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Appetite disorders « Anxiety
|| Parkinson disease
| ® Alzheimer disease « Autism
' ® Neurodegenerative e Stress
diseases

'\\ * Multiple sclerosis

* Depression

* Addiction

------

/[ * Low-grade inflammation ‘:
| Arthritis :
|

'| e Allergy .
'\ * Eczema /,'
(Cani, 2017)

The gut microbiome is associated
with not only intestinal diseases
but also those in the whole body

Not only being associated, but can
cause some diseases




Gut-liver interactions in liver diseases

Liver

— Stomach

Portal
vein

Colon

(Trebicka et al, 2020)
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Altered gut microbiome

| Diversity of the microbial community

| Short chain fatty acids (e.g., butyrate,

propionate and acetate)
1 Secondary bile acids
1 Ethanol production

Liver

T Inflammation
1 Bacterial translocation
| Primary bile acids

Disrupted epithelial barrier results in leaky gut
which may enable increased translocation of

bacteria and their metabolites



Gut microbiome research across liver disease stages

Potentially reversible if injury is halted or with treatment
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=== Metagenomic analysis

Yo ’." ".‘ " . == 16S rRNA gene analysis
Steatosis Fibrosis Cirrhosis HCC
Inflammation

(Tirnitz-Parker, 2019)

Hoyles et al, 2018 GALAXY/MicrobLiver project Qinetal, 2014 Ponziani et al, 2014

Ruuskanen et al, 2021 Loomba et al, 2017 Oh et al, 2020 Ren et al, 2020

Sole et al, 2021
7 03/09/2021 EMBL




GALAXY : Gut-and-liver axis in alcoholic liver fibrosis
GALAXY

Advancd Cirrhosis

Early Cirrhosis

Fibrosis :
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Chronic
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over-use

Steatohepatitis
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