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The Ψ5ŜǾŜƭƻǇƳŜƴǘŀƭ OǊƛƎƛƴǎΩ ƻŦ 
the microbiome
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Overview

ÅMicrobial ecosystems 

- in the evolution and function of human health

ÅóDevelopmental originsô of the microbiome

- Modifying factors

- Implication for health and disease

ÅStrategies to promote microbial diversity

- The role of prebioticôs and probiotics
- Current recommendations

- Future prospects

Our remarkable and unique worldé

ΧǇǊƻǾƛŘŜǎ ŀ perfect environment for life.

óLifeô beganwith simple 

unicellular organismsé

ΧǎƛƳƛƭŀǊ ǘƻ ǇǊƛƳƛǘƛǾŜ ƭƛŦŜ ŦƻǊƳǎ ǘƻŘŀȅ όArchaea).

Stromatolites, Shark Bay, Western Australia 
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Archeaand Bacteria (Prokarya)  

formed the foundation of all life

ΧŀƴŘ ǎǘƛƭƭ ŎƻƴǘǊƛōǳǘŜ ŀǘ ƭŜŀǎǘ ƘŀƭŦ 9ŀǊǘƘΩǎ ōƛƻƳŀǎǎΦ

Microbes are essential to the 

biodiversity that sustains all life

More complex life co-evolved with microbes in symbiotic mutualism.   

Some evidence that microbes may have 

driven speciation throughout evolution é

ΧŀƴŘ ŎƻƴǘƛƴǳŜ ǘƻ ŘǊƛǾŜ Ƙƻǎǘ ǇƘȅǎƛƻƭƻƎȅΣ ŦǳƴŎǘƛƻƴ ŀƴŘ ōŜƘŀǾƛƻǳǊΦ

Every species of plant and animal 
has a distinctive microbiomeBruckeret al. Science 2013: 341 667-669 

Vertebrates evolved complexóadaptiveô 

immune systems: promote symbiosis

Has many physiological and 
metabolic benefits for the host

.ŀŎǘŜǊƛŀƭ ΨƧǳƳǇƛƴƎ ƎŜƴŜǎΩ ƛƴǎŜǊǘŜŘ ƛƴǘƻ Ƙƻǎǘ 5b! ƘŀǾŜ 
contributed to evolution of the immune system

ÅNot just ŦƻǊ ΨōŜǘǘŜǊ ŘŜŦŜƴǎŜΩ
ÅSelective promotion of beneficial microbes

Targeted responses 
and more efficient 
use of energy

ñHumans are like a mobile 

warm blooded coral-reef, 

home to vast numbers of 

microbial ecosystems

rich in biodiversityò

Robert Rowntree, USA  

Many vast and diverse eco-systems 

cover all our inner and outer surfaces

Highly vulnerable to subtle 
changes in the environment 

Many diverse ecosystems 
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Variations in microbial diversity 

with different human habitats 

Shannon Diversity Index

Also see variations in diversity of molecular signals

We are a composite of microbes and human cells: 

óWe are moremicrobial than humanô 

99% of our genetic material 

subject to órapidô change in 

response to the environment
(an important therapetictarget)

Humans habour: >100 trillion bacteria
Å фл҈ ƻŦ ΨƻǳǊΩ ŎŜƭƭǎ ŀǊŜ ƳƛŎǊƻōƛŀƭ
Å 99% of ΨƻǳǊΩ ƎŜƴŜǎ ŀǊŜ ƳƛŎǊƻōƛŀƭ

Behaviour

Mood

Appetite

Neurotransmitters

Brain development 

Metabolism

Immune development 

Cardiovascular health

Barrier defence

Hormones

Digestion

Detoxification

Critical role in function of virtually all systems

Dysbiosis: can 
adversely affect all 

of these body 
functions

Anti-inflammatory

Diabetes,
Autoimmune 

disorders

Autism, 
Schizophrenia,

Mood disorders, 
Dementia 

Cardiovascular  
Disease

higher stress 
responses

Joint 
and bone 
diseaseObesity 

and metabolic 
disease

Cancer

Inflammatory 
Bowel Diseases

COPD, asthma
allergic disease 

Susan Prescott 2012

Characterisedby immune 
dysregulationand 

low-grade systemic 
inflammation

Effect of dysbiosison 
the immune system?

Role of declining biodiversity 

in the NCD pandemic?

Living in a ónew ageô 
of chronic inflammation

Effects apparent in very early childhood

Impact of modern 

environmental change on 

óimmune healthô

Increase in early-onset NCDs:

Early environmental impact 
on health and development 

Autoimmune and 
allergic disease

Child mental ill health 
Developmental disorders

Childhood obesity 
associated NCDs

Inflammation and immune dysregulationare 
key factors in all of these conditions


