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THEHUMAN  \

Bacteria, fungl, and viruses outnumber human cells in the body

by a factor of 10 to one. The microbes synthesize key
nutrients, fend off pathogens and impact everything
from weight gain to perhaps even brain
development. The Human Microblome
Project is doing a census of the microbes
and sequencing the genomes of many.
The total body count Is not n but it's
belleved over 1,000 different

species live in and on the body.

inthe include: J

1 Helicobacter pylori
I Streptococcus thermophilus

inthe include; e==

I Lactobacillus casel
I Lactobacillus reuteri
1 Lactobacillus gasseri

I Escherichla coll T Y\

1 Bacteroides fragllis

1 Bacteroides thetaiotaomicron ‘ y j/,/ /
I Lactobacillus thamnosus % !

1 Clostridium difficlle
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The Importance of the

MICROBIOME

inthe
include;

I Streptococcus viridans
I Nelsserla slcca

1 Candida albicans

1 Streptococeus salivarius

in the < include;

1 Pityrosporum ovale

1 Staphylococcus epldermidis
1 Corynebacterium jelkeium

1 Trichosporon

1 Staphylococcus haemolyticus

by the Numlers

¥ 90%

Up to 90% of all
disease can be raced
in some way back to
the gut and health of

the microbiome

100
100to 1

The genes in our microbiome
outnumber the genes in our
genome by about 100 to 1

3.3 million

Number of non-redundant
genes in the human gut
microbiome

i

10-100 trillion

Number of symbiotic microbial
cells harbored by each person,
primarily bacteria in the gut, that
make up the human microbiota

10X ®)

There are 10 times
as many outside
organisms as there
are human cells in
the human body

NS

22,000

Approximate number
genes in the human gene
catalog

...

inthe
include:

1 Ureaplasma parvum

1 Corynebacterium aurimucosum

Percentage individual humans
are identical to one another in s

terms of host genome Percentage individual humans
a are different from one another

in terms of the microbiome
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Fierer et al.,PNAS 105:17994 (2008)
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Talking about cross-talk: t
lerepiome

immune L

David Zeevi'*', Tal Korem"" and Fran Segal

bowel disease, type II diabetes, liver cirrhosis, host nutri-
tional choices, drug treatment, and many other physio-
A report on the first EMBO conference entitled ‘Next logical and pathological states. The conference discussed

Abstract

Gen Immunology—From Host Genome to the two major drivers in the field of microbiome research:
Microbiome: Immunity in the Genomic Era’, held at the better and deeper understanding of the microbial
the Weizmann Institute of Science, Israel, 14-16 signatures themselves and applications of this improved
February, 2016, understanding to study finer and more complex host
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Commensal
microbes

Potential
pathogens
The four most
abundant phyla
Actinobacteria
Bacteroidetes
Firmicutes
Proteobacteria

Low abundance phyla

Chiloroflen Spirochaetes
Cyancbacteria Syrergistetes
Euryarchaeota Tenarutes
Fusobacteria Thermi
Lentephaerae Verrucomicrobia







Bl Actinobacteria
Bacteroidetes

Firmicutes

Firmicutes (Staphylococci)
Firmicutes (Streptococci)
Others

Proteobacteria
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(a Healthy lung N

Bacterial dysbiosis

/b Asthmatic lung

The microbiota of
patients with asthma is
characterized by an
outgrowth of the phylum
Proteobacteria and an
increase in the proportion
of Streptococci (Firmicutes).
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The microbiota of
patients with COPD is
characterized by an
outgrowth of the phylum
Proteobacteria and an
increase in the proportion
of Streptococci and
Staphylococci (Firmicutes).

\

The microbiota of
patients with cystic
fibrosis is characterized
by an outgrowth of the
phyla Proteobacteria
and Actinobacteria.
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