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Um rapido olhar...
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Adaptado de John Wooley et al. 2010. PLoS Computational Biol. 6:e1000667




Transformar sequéncias
em informacoes uteis

1. Limpeza das sequéncias




Transformar sequéncias
em informacoes uteis

1. Limpeza das sequéncias.

16S ribossomal

>

R1 (DNA bacteriano original)

150 bp . R2




2. Tabulacao das comunidades

Crenarchaeota 4275 3369 6417 6578 7114 7992
Euryarchaeota 123040 80922 180651 184134 178571 226787
Nanoarchaeota 44 14 30 25 26 41
Thaumarchaeota 4612 9478 12599 17515 12659 16358
Abditibacteriota 929 587 1413 1189 1368 1687
Acidobacteria 244963 147992 310906| 248757 317332 393379
Actinobacteria 5228062 | 3311546| 7836146 6931200| 7420686| 9393100
Aquificae 1658 878 1884 1563 1862 2252
Armatimonadetes 4781 3093 6941 5576 6732 8122
Bacteroidetes 586296| 234335| 613992| 4719401 520083| 569975
Balneolaeota 2217 1194 2739 2279 2718 3043
Caldiserica 60 38 82 47 71 79
Calditrichaeota 287 222 443 336 425 545




3. Analises ecolbgicas e quantitativas (diagnostico)

Nonplume Plume Plume Plume
(May) (May) (June) (Sept.)
1 00% [PERMANOVA] F-value: 9.5519; R-squared: 0.30274; p-value < 0.001
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[] Cyanobacteria Bl Rhodobacterales o
[ 1 Chloroflexi [ ] Other Gammaproteobacteria
[_] Actinobacteria B Cycloclasticus Anélise do microbioma de raizes e folhas de Guarana
[ Planctomycetes Bl Other Oceanospirillales (Paullinia cupana, nao-publicado)
1 SAR406 B DWH Oceanospirillales
[__] Other Bacteroidetes B Colwellia
[_] Flavobacteriales ] Methylophilaceae
Bl Deltaproteobacteria B Methylophaga

[ Other Alphaproteobacteria B Methylococcaceae

Adaptado de : Molly C. Redmond and David L. Valentine. 2012. PNAS 109:20292-20297.
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Vantagens

1. Rastreabilidade completa da analise (provenance)
2. Dicionario analitico controlado

3. Sistema de plugins

4. Suporte a diversas interfaces

5. Parcialmente open source

6. Instalacao relativamente facil

Desvantagens

1. Pouco ajuste fino sobre parametros (black box)

2. Curva de aprendizado sobre os métodos e termos muito ingreme

3. Pouco estavel: termos e métodos mudam de nome a cada versao

4. Pouca integragcao com os metodos legado de analise de microbiomas




QIIME2 reduzido as suas minimas partes

Sequéncias : demux.qzv
FASTq summarize

(Entregue pela facility) l
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Pré-processamento: relatorio da qualidade

Quality Score

Forward Reads
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Quality Score

Leituras forward (R1
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Truncar em 280 pares de bases
Admitir qualidade de 2.8 erros por sequéncia (1/100)
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Leituras reverse (R2)
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Truncar em 220-230 pares de bases
Admitir qualidade de 2.3 erros por sequéncia (1/100




Parametros de pré-processamento
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/ FeatureData /

/ FeatureTable /

Sequéncia de nucleotideos OTU  GIT1 GIT2 GIT3 SKIN1 SKIN2 SKIN3
ATTCGATGCAGCTACGACAGAG OTU1 10 15 3 12 14 12
ATTCGAAGCTAGCTACGACGGATC OoTuZ2 0 0 1 14 21 12
OTUn

n = numero de sequéncias verdadeiras unicas inferidas do sequenciamento (DADA2)




VSEARCH

Sequéncias (FeatureData)
SEQ1»

SEQ2»

SEQ3»
SEQ4 »

SEQ5»

SEQ6 »

RRAR AR

SEQ3 »

Sequéncias de referéncia

« 97,99, 100%

Neisseria @

Sequéncia Classificacao

SEQ1 Neisseria
SEQ2 Staphylococcus
SEQ3 Neisseria

SEQ4 Unclassified...



Filogenia

Archaea
Eukarya

=35 candidate phyla of bacteria
100-200 nm in diameter

Agquifex
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Chloroplast
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Deinococcus-Thermus
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Deep-branching
thermophiles

*Gram-positive”

“Gram-negative”



Sequéncias
FASTq

1 / Arvore filogenética /
QIIME2 — \
\ Tabela de
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MicrobiomeAnalyst

Organismos discriminantes
Indices de diversidade
Analises composicionais
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MicrobiomeAnalyst

Gene
OTU Gene Taxon
Data Input Table List A“““"’“‘“T List
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Data Processing \‘
Data Mapping
Functional Profiling
Public
Data Analysis g edictdy
Catezonzation
Tazom
Sets
Metabolic Network Data Projection Enrichment Network
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p = 0.00004 (Mann-Whitney/Kruskal-Wallis)
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Beta-diversidade

Comparacao entre comunidades
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Actual Abundance
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Analise composiciona

(Ideal para taxa mais alta na hierarquia)
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Microbioma fundamental

(Quem sao os microrganismos mais prevalentes a um ambiente?)

HSRASIRIEE - Prevalence
Streptococcus A - - 0.0
Haemophilus 4 - 0.1
o B o
Neisseria - 03
Bacteroides - 0.4
(0] Fusobacterium - 0.5
é 0.6
Prevotella 4
— 0.7
Corynebacterium 4 0.8
Staphylococcus A 0.9
1.0
Veillonella -
Rothia 1
Porphyromonas -
Anaerococcus A




Campylobacter
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Apos o MicrobiomeAnalyst...
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Sobre o nosso lab..

abundance (%)
0.0 0.4 0.9

transferase activity
ion binding

hydrolase activity

DNA-binding transcription factor activity
hydrolase activity, acting on carbon-nitrogen Tauri
hydrolase activity, acting on carbon-nitrogen aunna
obsolete signal transducer activity ] (extracelular)
molecular transducer activity Sulfato (extracelular) L]
transition metal ion binding TST

oxidoreductase activity, acting on NAD(P)H TauC >
hydro-lyase activity CysP L Tiossulfato
structural constituent of ribosome CysW CysU =

structural molecule activity CysA Taurina A
carbon-oxygen lyase activity ¥ TauD )
adenylyltransferase activity v phsA| | phsB
ribonuclease activity v

membrane insertase activity > @ - . cysd -
cyclic nucleotide binding Sulfato = SuoX L] ————— uifeto
acetoacetyl-CoA reductase activity Sulfito = »

NADPH binding cysl, SiR

DNA-directed 5'-3' RNA polymerase activity CysN S

5'-3' RNA polymerase activity CysNC CysD D APR

metal ion binding taconduitatn
cation binding A\ b
peptidase activity i > -
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