Metagenomica



MetagenOmica

e DNA é amostrado de um nicho ecologico
— solo
— composteira
— pele, estbmago, gengiva
— O mar

e O DNA amostrado provém de varios
organismos, tudo misturado



Por que metagenOmica?

* Procariotos: “a maioria invisivel”

® Tanto carbono quanto plantas [Whitman et al,
1998]

® Estao por todo lugar
® D3 atmosfera superior ao subsolo
* Enorme diversidade genética

® Organismos
® proteinas



Como podemos estudar os genomas dessa
maioria invisivel?

 Organismo isolado: cultura em laboratorio

e Menos do que 1% dos procariotos sao
cultivaveis

e Metagendmica: nao ha necessidade de cultura
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Questoes basicas

Quem esta na amostra?

Que funcodes estao presentes?
Avaliacao quantitativa (abundancia)
Metagendmica comparativa

Metadados sao essenciais



Bioinformatica é complexa

Volume de dados: milhdes de reads

Baixa cobertura de genomas individuais
erros de sequenciamento

— baixa qualidade de dados

— algoritmos precisam ser mais robustos
Montagem

Binning; classificacao filogenética
Metodologia padronizada para comparacoes



Classificacao com base na frequéncia
de palavras de k bases

k =4: AAAA, AAAC, AAAG, AAAT, CAAA, etc...

Dada uma janela de x kb, podemos contar as
ocorrencias de cada uma dessas palavras dentro da

janela

Exemplo:
AGATTAGCGACTATTATAGCCTAGATCGATCATTACC
AGAT ocorre 2 vezes

ATTA ocorre 3 vezes

etc



Matriz de frequéncias

m AAAA | AAAC m AAAT |ACAA |ACAC |ACAG |AcAT
1 15 2

2 16 3
3 14 0
4 13 2
5 15 4
6 12 0
7 18 1
3 17 3
9 16 1



Genome “barcodes”

Zhou, Olman, Xu, BMC Bioinformatics, 2009



Nao funciona bem com fragmentos curtos
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Red Sea Project

e American University in Cairo
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Africa

Brine pool

Atlantis [IC

Saudi Arabia

Discovery

Kebrit
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The brine pools are
extreme environments

High salinity (10X more than surface water)
Enriched with heavy metals: iron, manganese, coppet,

zinc (1000X more concentrated than normal water)
High temperatures (70 °C)

High pressure

No light
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Saudi Arabia
Africa

Water column

2,200 m

ATIIC brine pool
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Bioinformatics

e BLASTX of reads against a COG database
e Cluster of Orthologous Groups
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Example of a COG: monoamine oxidase

http://www.ncbi.nlm.nih.gov/books/NBK21090/



COGs diferencialmente
representados

e Quais genes (representados pelos COGs ao
qual foram associados) sao mais ou menos
abundantes em diferentes amostras
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Photic COGs

Photosyntesis

biosynthesis of light-harvesting pigments
assimilation of CO, by photosynthetic bacteria
Light-induced DNA repair

oxidative stress response

N, fixation

phosphate metabolism



Aphotic COGs

Catabolism of proteins and aminoacids
Methane oxidation

sulfate assimilation and metabolism
selenocysteine metabolism

terpenoid biosynthesis
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Depth (meters)

Figure 2B

PAR values (Photosynthetically active radiation )
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http://mynasadata.larc.nasa.gov/glossary.php?&word=upwelling
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Compostagem no Zoo-SP

e Escala “industrial”

 Entram todos os residuos organicos
disponiveis
— Galhos e folhas da mata atlantica
— Residuos dos animais

— Carcassas de animais mortos

e Resultado: adubo para a fazenda do zoo



http://www.zoologico.com.br/admin/wp-content/files_mf/ciencianozoo_112011.pdf



Objetivo do projeto

e Estudar a diversidade microbiana da
compostagem

e Estudar a diversidade proteica da
compostagem (biotecnologia)

e Resultados preliminares: duas amostras de
duas diferentes compostagens
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Invisible Residents
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The Human Microbiome Project has spent two vears surveving bacteria and other microbes at different sites on 242 healthy people. The chart below
hints at the complex combinations of microbes living in and on the human body. Related Article »
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Arange of species

inthe genus &
Bacteroides (4
dominate the flora

ofthe gut. r N

Bacteria of the genus Actinomyces live
in the mouth and on teeth, and can be
involved in infections after oral surgery,

FPropionibacterium acnes lives on
the skin of most people and has
been linked to the development of
acne.
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The vagina is typically
colonized by one of four
mutually exclusive

species of Lactobacilluz.
The mouth contains many different P

species of Streplococcus bacteria.

Streptococcus milis is particularly
abundant in the cheeks.

Sources; Curtis Huttenhower and Nicola Segata, Harvard School of Public Health; Mational Institutes of Health Human Microbiome Project
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