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and the Human Metagenom&on 9 October in
Heidelberg)

While preparing these slides, | recalled this gtiotefrom
Antoni van Leeuwenhoek, who was a Dutch scientistia
commonly known as the ‘Father of Microbiology'. Van
Leeuwenhoek eventually became a Fellow of the Royal
Society of London. Initially his credibility was gstioned
when he sent the Royal Society a copy of his first
observations of microscopic single-celled organisiier
his appointment to the Society, he wrote hundrédstters
to the Society. This is a quotation from one ohthe

In English this would translate into something like

“We will then hope, that the enquirers into Nature’s
works, who will delve deeper and deeper into mystes
that have thus far remained hidden, having placed wore
and more truth before their eyes, will acquire avesion
of errors of former times, which all those who lovehe
truth should endeavor.”

A person who certainly strives to delve deeperdaeper
is Dr. Craig Venter. Dr. Venter is founder and pest of
the world’s leading non-profit genomics researahtee
the J. Craig Venter Institute.

He and his team developed a method called “whatlege
shotgun sequencing” which greatly reduced the time
needed to determine genomes. Their work led tdirtste
full bacteria genome to be published in 1995 an20al,
the first human genome. This was not the complete
hereditary information of a single individual, rather a
consensus assembly from five individuals.
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The JVCI team then went on to compile the firsividual
human genome and published Craig Venter's own iiplo
genome, covering both of his chromosome pairs,sete
being inherited from each of his parents. Last y@etober
Craig received the U.S. National Medal of Scienced$
the hands of president Obama. And if all that isemmugh
yet Craig Venter was in the news last May becaesanil
his team of scientists had managed to create tadlsd
First Self-Replicating Synthetic Life. More predis& was
the first cell with a synthetic genome that wasated.

Listed as one of the scientific leaders of the €k&knter
Institute is Dr. Karen Nelson. She is a directothef
institute and has memberships in important U.Sonat
comittees. She is also editor in chief of Microliablogy,
the high-quality scientific journal was founded mohan
50 years ago. And now she has released this inmgareav
book titled “Metagenomics of the Human Body” thal w
be available by the end of next month.

This is a unique book because it brings togetmetirfigs
from different genomic studies. It combines theanaj
findings from the human genome project and thanfro
studies into its metagenome, the genomics of theeaies
that live in and on the human body. Furthermoris, thok
discusses the effects these microbes have on #tis ho
immune system and the enormous implications foltfhea
and disease.



Autoimmune disease and the
human metagenome
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Culture-independent methods
for identifying microbes

Preras ke
e

In particular, it is Chapter 11 that focuses os tiea.
“Autoimmune Disease and the Human Metagenome’ds th
title of that chapter and it is a joined effort Bfofessor
Marshall and two colleagues in the Autoimmunity &esh
Foundation, Amy Proal and Paul Albert. It's abdittt
pages and | will not give away everything but | \eblike

to highlight some important subjects.

In 2007 NASA announced that the so-called Cleannio
where technicians assemble spacecrafts and whech ar
supposed to be sterile, were in fact full of bdeteFhey
found about a hundred different species. In faety thad
been there all the time and that came as a shadRBA.
All of a sudden it became apparent that we probaale
been shipping microbes around space for decadey. Th
simply had not been detected before and now newadst
were revealing them.

With the development of new techniques it is becmmi
clear that only a very limited number of microbe#f grow
on the medium of a Petri dish. Instead, new metlisds
detection of genetic material to identify microbes.



Today, the National Institutes of Health (NIH) estites
that a mere 10% of the cells that comprise Homéesap
are human cells. The remeining 90% are microbial in
origin.

Only 10%
Human

The European initiative, called Metagenomics of the
Human Intestinal Tract (MetaHIT), focuses on the
microbial inhabitants of the gut. The MetaHIT pj&o,
found overwhelming evidence that these microbes are
indeed there. The team recently reported to have
characterized 3.3 million non-redundant microbiethes.
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A gene catalogue
of the human gut
microbiome

Bacterial SpECIEE identified from Analysis using gene sequencing detected these tfpes

Prosthetic Hip Joints bacteria on prosthetic hip joints. The prevalerice o
hydrothermal vent eubacteria was higher than the
prevalence of Staphylococcus aureus, which is anuam
species.
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Hydrothermal vent eubacteria were previously though

Hydrothermal Vent _ _ :
persist only in the depths of the ocean in hydnotizé

* : vents like this one. Well, they appear to also Ih&de us.

So the new insights force us to reconsider comnatiefs.
In the same vein, it is also commonly believed tra
disease or condition causes the other. For exaitjse,
commonly believed that obesity is a causative factthe
development of diabetes. In fact, patients withetgp
diabetes are so likely to become morbidly obeskthea
two conditions are sometimes collectively refert@ds
"diabesity."

A Rooster Crow Does Not
Cause the Sun to Rise -
The same goes for other sets of parallel conditsoieh as

tooth decay and dementia, rheumatoid arthritisiarsitis,
high cholesterol and heart disease, and othersn®umt
understand more about the microbes it is far medyl
that these conditions have the microbiota as a cmmm
Com Drb|ditv F, cause rather than one condition being causal #oother.

This is another picture from the book chapter drahs
comorbidities among common inflammatory diseases.




Elephant in the Room

Dr. James Kinross, Imperial CG"EBE of London at 2008 M etaganomics:

" —the microbiota has just been this
extraordinary elephant in the room. We
seem to have completely ignored the fact
that we've co-evolwed with thousands of
bacteria aver millicsns of wears and that they
somehow may be important to our health.”

“what's rea |y astanithing iz, that
clinicians, unscientific cliniciamns,
really are ablivious to the
microblome...”

Therapies in the era of the metagenome

“Corticosteroidsand TNF-alpha blocking medications
must profoundly affect the human microbiota”

“Efforts to target the nopt cause of autoimmune disease
should instead be targeted towards activating the
innate immung response, not suppressing it"

HMelson, Karen E. (Ed.)
1st Edition,, 2011, 350 p. 40illus,, 20 in color,,

Hardcowver
L FSEN; 975-1-4419-7088-6
» . Mot yet published.
Metagenomics Avalable: December 26, 2010
of the Human Body

At the 2008 Metagenomics Conference, James Kirobss
the Imperial College of London began his speech wie

following statement’We surgeons have been operating on

the gut for literally thousands of years and thenobiota
has just been this extraordinary elephant in themo We
seem to have

completely ignored the fact that we've co-evolvidd w
thousands of bacteria over millions of years arat they
somehow may be important to our health. As doctees,
routinely do terrible things to the microbiota atich sure
this has implications for our health."

Indeed, many doctors still believe that most pafthe
body are sterile and that bacteria and other patiogre
not driving factors in the autoimmune disease dadf the
standard of care for patients with autoimmune disea
continues to be corticosteroids and TNF-alpha btark
medications.

These are two quotes from the book chapter:
“Corticosteroids and TNF-alpha blocking medicatiomsst
profoundly affect the human microbiota”. Suppregdime
immune system encourages chronic disease. Andrtgffo
to target the root cause of autoimmune diseasddhou
instead be targeted towards activatihg innate immune
response, not suppressing it”

That is all | will give away for now. The rest cha read in
the book, that will be available by December tteary
Thank you.



