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Humans as microbial ecosystems

A Humans are hosts to many microbes
(bacteria, fungi, viruses)

" 4 A Microbial cells outnumber human cells

A Many microbes are often considered
pathogenic
| Staphylococcus aureus (bacteria)
I Klebsiella pneumoniae (bacteria)
I Aspergillus fumigatus (fungi)
I Ebola virus




Not all microbes are bad:

Beneficial microbes perform

%, functions essential for human health

I Vitamin synthesis

I Digestion

| Education and activation of
Immune system

I Colonization resistance to
pathogens

Many microbiathost and microbialmicrobial
Interactions remain unknown




Why the Human Microbiome?

Each human cell has the same protein-encoding
potential. Microbes are more diverse and
dynamic than human genome. (Microbiome Is
totality of microbialc o mmuni t yos DI



— = Elucidating the diversity of the
@ human microbiome

ATraditional approaches rely on isolating
bacteria in pure culture

AThe majority of bacterial species do not grow
Il n culture = Nthe gr ea

ACulturing favors lab weeds--not necessarily
the most dominant or influential species

A Excludes microbes that rely on community
Interactions



Genome Sequencing Technology Contir
to Evolve Driving Innovation

454/Roche llluminaMiSeq lllumina HiSeq PacBio
400bpreads 2x300bpreads 100 bpreads  15,000bpreads
50 kbcontigs 250 kbcontigs 100 kb contigs  Fully assembled
$4,000/genome $500/genome ~ $200/genome  $1,200 genome



Direct sequencing vs. culture-based methods
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Direct sequencing vs. culture data
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Topicsfor t odayo0s

. Bacterial diversity studies: 168NA

. Changes in bacterial populations in disease
(childhood eczema)

. MetagenomicsBacteria, fungi, viruses, strains
. Bad pathogens: Hospitakcquired infections
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Inter-personal site variation



