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Cost per Raw Megabase of DNA Sequence

Moore's Law

Primeira Razao

National Human Genome
Research Institute

genome.gov/sequencingcosts
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ANALYSIS

nature
biotechnology

Performance comparison of benchtop high-throughput
sequencing platforms

Nicholas ] Loman’, Raju V Misra?, Timothy ] Dallman?, Chrystala Constantinidou!, Saheer E Gharbia?,
John Wain®? & Mark J Pallen!

©2011, lllumina Inc. All rights reserved.
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Marchesi and Ravel Microbiome (2015) 3:31 0
DOI 10.1186/540168-015-0094-5 i 4" M - -
icrobiome
LY
EDITORIAL Open Access

® CrossMark

The vocabulary of microbiome research: a
proposal

Julian R. Marchesi'” and Jacques Ravel**"

Metagenomaz dMetagenomics

Colecéo de genomas e genes de membrosdaobiota

Duas abordagens
Metataxonomiaz dMetataxonomics principais

Processo baseado em NGS usado para caractenaerabiota EX.
Sequenciamentalo gene 16S e estabelecimento das relacbes
filogenéticas entre asequencia®btidas.
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O que aprendemosblos do Cerrado

Filos mais Diferenca entre Método utilizado Referéncia
abundantes tratamentos

Acidobacteria
Proteobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

Proteobacteria
Acidobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

NS

Acidobacteria
Actinobacteria

Acidobacteria
Proteobacteria

Metataxonomia Araujoet al., 2012

Metagenoma Souzeet al., 2013

Metataxonomia

Rampelottg et al., 2013

Metagenoma Souzeet al., 2016
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SOIL MICROBIOLOGY

Characterization of Soil Bacterial Assemblies in Brazilian

Savanna-Like Vegetation Reveals Acidobacteria Dominance M etataxo nomia

Janaina F. Araujo - Alinne P. de Castro «
Marcos M. C. Costa - Roberto C. Togawa -
Georgios J. Pappas Junior « Betania F. Quirino -
Mercedes M. C. Bustamante - Lynn Williamson -

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 bp
Jo Handelsman + Ricardo H. Kriiger —_ ]

40| CONSERVED REGIONS: unspecific applications
VARIABLE REGIONS: group or species-specific applications
30
20
10
o LU M
& * f
O cerrado denso 1-5 W Cerrado sensu stacto 1-5 0 Campo sujo 1-5 B Mata da galeria 1-5

O Cerrado denso 6-10 B Cerrado sensu stricto 6-10 O campo sujo 6-10 B Mata de galeria 6-10
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Filos mais Diferenca entre Método utilizado Referéncia
abundantes tratamentos

Acidobacteria
Proteobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

Proteobacteria
Acidobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

NS

Acidobacteria
Actinobacteria

Acidobacteria
Proteobacteria

Metataxonomia Araujoet al., 2012

Metagenoma Souzeet al., 2013

Metataxonomia Rampelottg et al., 2013

Metagenoma Souzeet al., 2016
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Applied Soil Ecology 72 (2013) 49-61

Contents lists available at SciVerse ScienceDirect

Applied Soil Ecology

journal homepage: www.elsevier.com/locate/apsail

Soil metagenomics reveals differences under conventional and
no-tillage with crop rotation or succession

Renata Carolini Souza®®, Mauricio Egidio Cant3o€, Ana Tereza Ribeiro Vasconcelos?,
Marco Antonio Nogueira®®, Mariangela Hungria®*
4 Embrapa Soja, Cx. Postal 231, 86001-970 Londrina, Parand, Brazil

© Universidade Estadual de Londrina, Dept. Microbiologia, Cx. Postal 60001, 86051-990 Londrina, Brazil
< Embrapa Suinos e Aves, Cx. Postal 21, 89700-000 Concdrdia, Santa Catarina, Brazil

4 Laboratdrio Nactonal de Computagao Clentifica, Rua Geriilo Vargas 333, 25651-071 Petrdpolis, Rio de Janeiro, Brazil

Metagenoma

Plantiodireto, Plantioconvencional
Successade culturas Rotacaade culturas

Actinobacteria 22
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Aquificas 16, 14,
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L
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53504, 51936, 51964
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3

©Elsimicrobla 3
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Acidobacteria
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4844, 4553
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Gemmatimonadetes
Ntrospirae 355 3
Planctomycetes
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@ Synergk
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Filos mais Diferenca entre Método utilizado Referéncia
abundantes tratamentos

Acidobacteria
Proteobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

Proteobacteria
Acidobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

NS

Acidobacteria
Actinobacteria

Acidobacteria
Proteobacteria

Metataxonomia Araujoet al., 2012

Metagenoma Souzeet al., 2013

Metataxonomia Rampelottg et al., 2013

Metagenoma Souzeet al., 2016
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SOIL MICROBIOLOGY

Changes in Diversity, Abundance, and Structure M etatax0n0m|a

of Soil Bacterial Communities in Brazilian Savanna
Under Different Land Use Systems

Pabulo Henrique Rampelotto - Addo de Siqueira Ferreira «
Anthony Diego Muller Barboza « Luiz Fernando Wurdig Roesch

N I Sugarcane a . va V5 ve ! v7 v8 V9

[INatural Forest

40 I Grassland B CONSERVED REGIONS: unspecific applications
[ Coniferous Forest

VARIABLE REGIONS: group or species-specific applications

Proportion (%)
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Filos mais Diferenca entre Método utilizado Referéncia
abundantes tratamentos

Acidobacteria
Proteobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

Proteobacteria
Acidobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Acidobacteria

NS

Acidobacteria
Actinobacteria

Acidobacteria
Proteobacteria

Metataxonomia Araujoet al., 2012

Metagenoma Souzeet al., 2013

Metataxonomia Rampelottg et al., 2013

Metagenoma Souzeet al., 2016
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Souza et al. BMC Microbiology (2016) 16:42

Maiores diferencas entre area cultivada x nativa.
Pequenas diferencas entre filos em plantio convencional e i
plantio direto Thermotogae

Fusobacteria

Spirochaetes

DO 10.1186/512866-016-0657-2 BMC M|Crob|ology N
Actinobacteria —__
unclassified (derived from Bacteria)
. . . . @ CrossMark . o
Shifts in taxonomic and functional Acklobadterta —;_-
microbial diversity with agriculture: How Bacteroidtes |
fragile is the Brazilian Cerrado? Firmicutes
Renata Carolini Souza', 1éda Carvalho Mendes®, Fabio Bueno Reis-Junior®, Fabiola Marques Carvalho?, Lyanobacteria NT1
Marco Antonio Nogueira', Ana Tereza Ribeiro Vasconcelos®, Vania Aparecida Vicente” and Mariangela Hungria'™ Planctomycetes ‘ NT2
. | NT3
g Deferribacteres i_ ‘
% 4 mCT1
[l .
Chloroflexi | —-
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Filos mais abundantes| Diferenca entre Método utilizado Referéncia
tratamentos

Proteobacteria Metataxonomia Suleimanet al., 2013
Acidobacteria
Actinobacteria

Proteobacteria Acidobacteria  Metataxonomia Lupatiniet al., 2013
Acidobacteria
Actinobacteria

Proteobacteria NS Metataxonomia Suleimaret al., 2016
Bacteroidetes

Acidobacteria

Verrucomicrobia
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Systematic and Applied Microbiology xxx (2013) xxx-xxx

DA 04 04110, 10164, 390 2012.10.007

Contents lists available at SciVerse ScienceDirect

Systematic and Applied Microbiology

journal homepage: www.elsevier.de/syapm

Shifts in soil bacterial community after eight years of land-use change

Afnan Khalil Ahmad Suleiman?, Lupatini Manoeli®, Juliano Tomazzoni Boldo?,
Marcos G. Pereira®, Luiz Fernando Wurdig Roesch®*
3 Universidade Federal do Pampa, Campus Sao Gabriel - Av. Antdnio Trilha, 1847, Sto Gabriel, Rio Grande do Sul, Brazil

® Departamento de Solos, Universidade Federal de Santa Marig, Av. Roraima, 1000, 97105900 Santa Maria, Rio Grande do Sul, Brazil
© Instituto de Agronomia, Departamento de Solos, Universidade Federal Rural do Rio de Janeiro, BR 465 km 47, Rio de janeiro 23890-000, Brazil
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Filos mais abundantes| Diferenca entre Método utilizado Referéncia
tratamentos

Proteobacteria Metataxonomia Suleimaret al., 2013
Acidobacteria
Actinobacteria

Proteobacteria Acidobacteria Metataxonomia Lupatiniet al., 2013
Acidobacteria
Actinobacteria

Proteobacteria NS Metataxonomia Suleimaret al., 2016
Bacteroidetes

Acidobacteria

Verrucomicrobia
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OPEN a ACCESS Freely available online @PLOS | ONE

Soil-Borne Bacterial Structure and Diversity Does Not
Reflect Community Activity in Pampa Biome

Manoeli Lupatini’, Afnan Khalil Ahmad Suleiman’, Rodrigo Josemar Seminoti Jacques’, Zaida
Inés Antoniolli’, Eiko Eurya Kuramae?, Flavio Anastacio de Oliveira Camargo®, Luiz Fernando
Wiirdig Roesch**

1 Departamento de Solos, Universidade Federal de Santa Maria, Santa Maria, Rio Grande do Sul, Brazil, 2 Department of Microbial Ecology, Netherlands Institute of Ecology
(NIOO/KANW), Wageningen, The Netherlands, 3 Departamento de Solos, Universidade Federal do Rio Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil,
4 Universidade Federal do PAMPA, Campus Sao Gabriel, Sdo Gabriel, Rio Grande do Sul, Brazil
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Filos mais abundantes| Diferenca entre Método utilizado Referéncia
tratamentos

Proteobacteria Metataxonomia Suleimaret al., 2013
Acidobacteria
Actinobacteria

Proteobacteria Acidobacteria Metataxonomia Lupatiniet al., 2013
Acidobacteria
Actinobacteria

Proteobacteria NS Metataxonomia Suleimanet al., 2016
Bacteroidetes

Acidobacteria

Verrucomicrobia
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Proportion of sequences (%)
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Contents lists available at ScienceDirect

Soil Biology & Biochemistry

.

"
ELSEVIER journal homepage: www.elsevier.com/locate/soilbio

Temporal variability of soil microbial communities after application of @Cmm,k
dicyandiamide-treated swine slurry and mineral fertilizers

Afnan K.A. Suleiman * ", Rogério Gonzatto ", Celso Aita ", Manoeli Lupatini ™",
Rodrigo |.S. Jacques °, Eiko E. Kuramae °, Zaida 1. Antoniolli ®, Luiz EW. Roesch ©”

1 Microbial Ecology Department, Netherfands Institure of Ecology (NIOD), D 10, 6708 PB, The
" Department of Soil, Universidade Federal de Santa Maria (UFSM). Avenida Roraima 1000, 97105-900, Santa Maria, Brazil

[l
© Centro Interdisciplinar de Pesquisas em Biotecnologia, Universidade Federal do Pampa (UNIPAMPA), Avenida Antonie Trilha 1847, 97300-000, Sao Gabriel, M e tataxo I l O I I l I a
Brazil

W Protecbacteria
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DNA

RNA

Regides do 16S

Metagenomag bancos de dados

Podemos comparar os dados?

Nao existe padrao analitico
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Fonte: tudefacd

Proteobacteria
Actinobacteria

Acidobacteria
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O que aprendemos:

ABPLIED AND ERVIRONMENTAL MicROMIOLOGY, Aug, 2009, p. 5111-5120 Vol 75, Na. 15
099-224009/S08.00+0  doiz10.1 128/ AEM.00335-09
Copyright © 2008, American Socicty for Microbiology. All Rights Reserved.

Pyrosequencing-Based Assessment of Soil pH as a Predictor of Soil O pH é um dOS fatOI‘eS CUja inﬂUénCia SOb a

Bacterial Community Structure at the Continental Scale™f

. . , .
Christian L. Lauber,'* Micah Hamady,” Rob Knight,* and Noah Fierer' m IcrObIOta e maIS Clara'

Cooperative Institute for Research in Environmental Sciences, University of Colorado, UCE 216, Boulder, Colorado S0309';
Department of Computer Seience, University of Colorade, UCE 430, Boulder, Colorado BOI09; Department of
Chemistry and Biochemistry, University of Colorado, UCE 213, Boulder, Colorado 80309°; and Department of
Ecology and Evolutionary Biology, University of Colorado, UCE 334, Boulder, Colorado a0309*
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O que aprendemos: 0@@
i A )‘

O pH é um dos melhorgzreditores
da estrutura das comunidades
microbianas.

Applied Soil Ecology 61 (2012) 7-15

Contents lists available at SciVerse ScienceDirect

Applied Soil Ecology

FI SEVIER journal homepage: www.elsevier.com/locate/apsoil

Soil bacterial community abundance and diversity in ice-free areas of Keller
Peninsula, Antarctica

Luiz E.W. Roesch®*, Roberta R. Fulthorpe®, Antonio B. Pereira?, Clarissa K. Pereira?, Leandro N. Lemos?,
Anthony D. Barbosa?, Afnan K.A. Suleiman?, Alexandra L. Gerber¢, Marcos G. Pereira®,
Arcangelo Loss 9, Elias M. da Costad

‘Umv!mdmi! Federal do Pampa, ('u'mpusSmGahﬂ!l Av. Antfinio Trilha, 1847, Sa0 Gabriel, Rio Grande do Sul 97200-000, Brazil

of Physical and. Sciences, Ur ity of Toronto at Scarborough, 1265 Military Trail, Toronto, ON, Canada M1C 1A4
© U‘mdﬂd! de Gendmica Computacional Darcy Fontoura de Almeida, Laboratorio de Bioinformdtica do INCG/MCT, Av. Getulio Vargas, 333, Rio de Janeiro 25651-075, Brazil
9 Instituto de Agronomia, Departamento de Solos, Universidade Federal Rural do Rio de Janeiro, BR 465 km 47, Rio de Janeiro 23890-000, Brazil
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Metagenomade areas sob plantio
direto e plantio convencional do
Cerrado ao Sul do Brasil
Existem diferencas?



Estado de Fomé&obrevivéncia

Micro-organismos estao sempre prontos para responder a qualquer
variacao ambiental
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Todos os experimentos apresentaram diferencas taxondmicas (Géneros) entre tratament

R ] . o B Duas coisas vivas nunca sao iguais
Gt SNHdzy ulF NJ aS SEAauSyY R
populacdes é biologicamente irrelevante ja que
Rdzra O2A&al a @A@lFa ydzy Ol

ACTA OECOLOGICA 32 (2007) 203-206

available at www.sciencedirect.com

e . o
*s° ScienceDirect | |

H

Original article http://blog.activityhero.com/thedanceclassdilemmashouldi-drop-my-kid-
off-or-stay-and-watch/

journal homepage: www.elsevier.com/locate/actoec ‘ I

Are there any differences? A non-sensical question

in ecology A pergunta mais apropriada seria:
Alejandro Martinez-Abrain , . .
AEDEA (CSC-U18), /Mique Marquis 2, 07150 Espores, o, Spa Qual é o tamanho dessa diferencga e, isso se reflet

em modificacdo das funcbes?



O gque aprendemosifiuéncia da agua

PGM-110
Loading Density (Avg ~ 74%)

T 100 %

90 %

80 %

70 %

60 %

50 %

40 %

30 %

20 %

10 %

0%

0 100 200 300 400 500 600 700 800
3392 wells

Metataxonomia
RNA e DNA

A comunidade
microbiana do solo esta
sempre pronta para
responder a qualquer
variacao ambiental.

Similaridade entre comunidades microbianas em diferentes umidades do
—solo

Active Inactive Total
Factors
R B R
Field Capacity x 70% Field Capacity 0 G4==* 036==* g 22%==*
Field Capacity x Permanent Wilting Point 097=== 0 47=es 081%=*
0% Field Capacity x Permanent Wilting Point  0,80%*# 037===* 0.59%=*

a2Valor R proximo a 1 indica 100% de diferenca entre tratamentos e valores de R prox
a 0 indica que nao ha diferenca entre tratamentos.

***P < 0.001
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Metataxonimia (RNA) bioma Pampa
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Comunidades microbianas de pastagens do
Pampa se modificam ao longo das estacdes do
ano
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Mudancas taxonomicas se refletem em mudancas funcionais:

OPEN 3 ACCESS Freely available online @ PLOS |one

Muitos estudos mostram que esta relacéo é fraca.

57 estudos sugerem alta redundancia funcional no solo.

furopean joumal of § g jj] Science

European Journal of Soil Science, February 2011, 62, 105-116 doi: 10.1111/).1365-2389.2010.01314.x

Review

Soil biodiversity and carbon cycling: a review
and synthesis of studies examining diversity-function
relationships

U.N.NieLsen*® E. Ayres**, D. H. WALL*® & R. D. BARDGETT®

“Natural Resource Ecology Laboratory and Department of Biology, Colorado State University, Fort Collins, CO 80523, USA,
"Deparlnwnl of Biology, Colorado State University, Fort Collins, CO 80523, USA, and “Soil and Ecosystem Ecology Laboratory,
Lancaster Environment Centre, Lancaster University, Lancaster, LAl 4YQ, UK

Micro-organismos decompositores exibem ak@undancia
funcionalpara funcdes tais commspiracaoe producéo de
biomassa Logo uma eventuaéducao na biomassmicrobiana pode
nao estar associada reducdo na Riquezde espécies microbiana.

Soil-Borne Bacterial Structure and Diversity Does Not
Reflect Community Activity in Pampa Biome

Manoeli Lupatini’, Afnan Khalil Ahmad Suleiman’, Rodrigo Josemar Seminoti Jacques', Zaida
Inés Antoniolli’, Eiko Eurya Kuramae?, Flavio Anastacio de Oliveira Camargo®, Luiz Fernando
Wiirdig Roesch**

Souza et al. BMC Microbiology (2016) 16:42

DOI 10.1186/512866-016-0657-2 BMC Mlcrobiology

Shifts in taxonomic and functional @
microbial diversity with agriculture: How
fragile is the Brazilian Cerrado?

Renata Carolini Souza'?, léda Carvalho Mendes®, Fabio Bueno Reis-Junior®, Fabiola Marques Carvalho®,
Marco Antonio Nogueira', Ana Tereza Ribeiro Vasconcelos®, Vania Aparecida Vicente” and Mariangela Hungria

Plantio convencional apresentou maior
diversidade taxonbmica e menor
diversidade funcional. A biomassa
microbiana foi maior em areas nativas
mas a diversidades destas areas foi
menor.
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PP

1 Biomassanicrobiana

== Diversidade taxonbmi
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e biomassa microbiana

O q ue ap Fen d em OngIa(;éo fraca entre diversidade
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Figure 1. Rényi diversity profiles of soil bacterial communities from different land uses. N Num,,:,cmeads
Table 2. Microbial biomass C (MBC) and metabolic quotient
(qCO;) from different land uses under the same soil type from Treatment *MB-N *MB-C
the Brazilian Pampa biome. . .
P mg/kg soil mg/kg soil
NT 3071 B 21586 B
Land- MBC qco,
anc-uses cT 2385 8B 15065 C
mg kg~ 'of C mg mg ' of C-CO,
- : Native 8413 A 53908 A
Acacia plantation 33.04 b 0.17 bc
Soybean field 2334 ¢ 0.21 a p 0.0017 0.0000
Natural forest 53.35a 0.11b V% 18.19 334
Natural pasture 28.03 ab 0.08 ¢

Lupatiniet al.PlosOne (2013) 8: 10 | e76465 Souza et al. BMC Microbiology (2016) 16:42



O que aprendem mento na biomassg diminui¢édo de

ICro-organismos especialistas

(b)

Land Use / Vegetation 360 :
9 Tropical Forest . . 3 sample richness
i transect’s mean
@9 Coniferous Forest 3200, . richness
—~ Deciduous Forest
2 Scrub 280
S
= 8 crop >
=z 240
N Pasture £
@) 2
= @ Boreal Forest
@ Wetland Mineral 160
Wetland Organic
i 120
| | Zﬁ::lelituannltJesr sample richness: r2=0.38; p=0.00003 o
10 100 1000 %0 mean richness: 2=0.75; p=0.011
N (mmOI / kg) 0.004 0.006 0.008 0.010 0.012 0.014

soil nitrogen content (%)

Okieet al., 2015. Proc. R. Soc. B 282:

Wyatt H. Hartman*, Curtis J. RichardsBlosOne March 2013 | Volume 8 hitp://dx.doi.org/10.1098/rspb.2014.2630

| Issue 3 | 57127
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PHILOSOPHICAL
TRANSACTIONS

——OF
THE ROYAL
SOCIETY

rsth.royalsocietypublishing.org

Research CrossMark

Biological nitrogen fixation: rates,
patterns and ecological controls in
terrestrial ecosystems

mento na biomassg diminuicéo de
iCro-organismos especialistas

Peter M. Vitousek', Duncan N. L. Menge?, Sasha C. Reed?
and Cory C. Cleveland*
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(a) Biological nitrogen fixation often is requlated by
N supply, and often responds to N deficiency
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O que aprendemos:
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Peter et al., 2011 doi:10.1371/journal.pone.0023225

O Efeito da modificacao taxondmica nas funcdes é altamente sensivel ao tipo e a ferramenta de
medic&o da funcao.



Wertz et al.

O que aprendemos:
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O que aprendemos:
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desnitrificacao
O Tempo de coleta é chave para deteccao
de diferencas.

Dilution Dilution

Philippotet al., The ISME Journal (2013) 7, XA@319



Nossos problemas nao se resumem a falta de padroes.

Amostragens pontuais nem sempre conseguem capturar diferenc
Importantes



O que aprendemos: @@@

9A metataxonomiaé uma ferramenta importante
para deteccao da diversidade e da riqueza de
comunidades microbianas porém, é pouco
informativa para verificar se héiferencas entre
sistemas de cultivo.

9A composicao funcional parece mais apropriada para
estudar as relagdes entre as comunidades microbianas e
0 ambiente principalmente quanto se objetiva comparar
sistemas de cultivo.



