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What is the Microbiome

• Collective genomes of microbial flora harbored by humans

• Microflora	is	the	community	of	microorganisms,	including	algae,	
fungi,	and	bacteria	that	live	in	or	on	another	living	organism	
or	in	a	particular	habitat



• The	ratio	of	the	amount	of	microbes	to	cells	in	our	bodies	is	10:1
• Most	identified	DNA	sequences	floating	in	our	blood	plasma	belong	to	viruses	
• We	are	more	them	than	we	are	us

http://linxc10.wixsite.com/microbes/the-microbiome

The	Microbiome



Depiction	of	the	human	body	and	bacteria	that	predominate

Grice	and	Serge	2011



Grice	and	Serge	2011

Skin	histology	with	microorganismsEcosystem:
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Prebiotic
Nutrients	that	favor	the	growth	and	predominance	of	beneficial	microbes	and	
their	inherent	functions.	Most	of	these	have	been	carbohydrates	that	cannot	
be	broken	down	by	the	human	digestive	machinery	but	are	metabolized	
by	specific	members	of	the	microbiota

Probiotic
Commonly	defined	as	“live	micro-organisms	which,	when	administered	in	
adequate	amounts,	confer	a	health	benefit	on	the	host.”	In	the	past,	these	were	
often	organisms	that	were	first	recognized	in	fermented	food	products.	
Currently,	there	is	interest	in	identifying	potential	probiotics	that	are	
members	of	the	microbiota	of	healthy	people

Young	VB	2017



All	diseases	begin	in	the	gut

Hippocrates
The	Father	of	Western	Medicine

460	BC-370	BC

The	bacterial	cells	harbored	within	the	human
gastrointestinal	tract	(GIT)	outnumber	the	host’s	cells
by	a	factor	of	10	and	the	genes	encoded	by	the	bacteria
resident	within	the	GIT	outnumber	their	host’s	genes	by
more	than	100	times.

Approximately	100	trillion	micro-organisms	in	the	gut

Bull	and	Plummer	2014
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Composition	and	luminal	numbers	of	dominant	microbial	species	in	the	human	gastrointestinal	tract.

Sartor	and	Mazmanian 2012



• Lower	bacterial	diversity	has	been	reproducibly	observed	in	people	with	inflammatory	bowel	disease, psoriatic	
arthritis, type	1	diabetes, atopic	eczema, coeliac	disease, obesity,	type	2	diabetes, and	arterial	stiffness, than	in	
healthy	controls.

• Germ-free mice that receive faecal microbes from obese humans gain more weight than mice that receive microbes 
from healthy weight humans

The	gut	microbiota	and	diseases



IBD:	Ulcerative	Colitis	and	Crohn’s	disease
Colitis	is	reduced	or	absent	in	germ	free	animals	and	those	treated	with	antibiotics	

More	inflammation

More	disease	activity
Shift	in	composition-perpetuation	of	the	disease

Short	chain	fatty	acids

Inflammation

Clemente	et	al.,	2018



Arthritis	is	reduced	or	absent	in	germ	free	animals		

Clemente	et	al.,	2018
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Consensus	and	uncertainties



Potential	strategies	for	therapeutic	microbiome	manipulation
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