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O que seria Omica?



O que seria Omica?

Todos os constituintes considerados coletivamente

Gene — Genoma (Genomic)
Transcrito — Transcritoma (Transcriptomic)
Proteina — Proteoma (Proteomic)

Estonian Biocentre


https://en.wikipedia.org/wiki/Estonian_Biocentre

O que seriam Omicas?
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E ha mais: epigenoma, lipidoma, interatoma, etc...



Name

Target

Genomics
Genomics

Epigenomics

’ st SF
Transcriptomiecs

Transcriptomics

ncRNAomics

Proteomics

Proteomics

Phosphoproteomics

H i
Localizomics

. 2
Fluxomics~

i
Interactomics

Structural
Proteomics

Metabolomics
Metabolomics
Lipidomics

Aminomiecs

Others
Glycomies
Cytomics
Populomics

Exposomics

Genes (DNA sequence)

Modification of DNA and DNA-

binding proteins

mRNA
non-coding RNA (including
microRNA)

Proteins

Protein phosphorylation
Protein localization
Protein flux
Protein-protein interaction

Protein structure

Metabolites
Lipids
Amino acids

Sugar chains
Cells
Human population

. 3
Environmental exposure

Four major categories and their subcategories are shown.

! Transcriptomics can be regarded as a subcategory of genomics.
2 - . .

~ Corresponding omics of metabolites can also be the targets. In

addition. omics analysis of protein-metabolite interaction may be

possible.
* Borrell. 2011



Avancos tecnologicos recentes permitiram o surgimento da
Era das Omicas
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Avancos tecnoldgicos recentes permitiram o surgimento da

Era das Omicas
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conjunto de todas as caracteristicas

observaveis — que sdo influenciadas tanto por
seu gendtipo quanto pelo ambiente

Em um organismo, somente
0 genoma permanece
constante, independente do
estagio de desenvolvimento,

tecido e ou condig¢ao
ambiental!



Diferentes estimulos podem
afetar diretamente o
transcritoma, o proteoma e o
metaboloma.




Definindo Conceitos

Genoma: toda a informacao hereditaria de um organismo que esta
codificada em seu DNA (ou, em alguns virus no RNA). Isto inclui tanto
os genes como as sequéncias nao-codificadoras e regides
regulatorias.

Transcritoma:  conjunto  completo de  transcritos  (RNAs
mensageiros, RNAs  ribossomicos, RNAs transportadores e
os microRNAs) de um dado organismo, 6rgao, tecido ou linhagem

celular. Portanto, é o reflexo direto da expressao dos genes.

Proteoma: conjunto de todas as proteinas em uma célula, organela
fluido biologico, tecido ou organismo em um dada condicao biologica

Metaboloma: conjunto de todos os metabolitos em uma célula, fluido
biologico, tecido ou organismo em dada condi¢ao biolégica
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DNA e RNA

Sao acidos nucléicos, encontrados
em todas as células.
Estao envolvidos na transmissao de
caracteres hereditarios e na
producio de proteinas

—————— =

1- O que sao?

2- Qual a estrutura?
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1- O que sao?

Proteinas

2- Qual a estrutura?
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Metabolitos

Metabolitos sao os
intermediarios
(substratos, cofatores) e
produtos do

Desidrogenase

1- O que sao?

2- Qual a estrutura?

Isomerasa . pibulose 5-phasphate

Xylulose
Ribose 5-phosphate 5-phosphate
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Dificuldades do estudos de Omicas

>

Diversidade Quimica

sl Mctabolomica

2x10°
metabolito

Proteomica

Genomica/
transcritomica

Vamos estudar somente
A piramide da vida como obter informagio
das 4 bases!



As omicas:
£ Integrando a bioinformacio

0 papel da bioinformatica em expansdo

Dr. Elisen Binneck
Consullor/Pesguisador na drea de Bioinformdtica
Embrapa Soja, Londrina— PR.

binneck@onpso embrapa. br

[magens cedidas pelo autor



Como estudar o
Genoma e o Transcritoma?r



Sequenciamento de DNA e RNA

Método classico:

Biblioteca Gendmica: colecao de clones de DNA
representando o genoma de um organismo

Biblioteca de cDINA: colecao de clones com insertos de
DNA complementar (cDNA), sintetizados a partir de
moléculas de mRNA de uma amostra (condicao biolodgica)



Clone: uma colecao de moléculas ou células, todas
idénticas a uma molécula ou célula original.
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Bibliotecas Genomicas



Construcao de Bibliotecas Genémicas

. 2SN
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Biblioteca gendmica

Figure 10-23 Essential Cell Biology, 2/e. (& 2004 Garland Science)



Construcao de Bibliotecas Genémicas
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Construcao de Bibliotecas Genémicas

Plaquear
Duplicacao do
plasmideo
Duplicacgao da
bactéria

Isolar a colonia

com o gene de interesse

Juang RH (2004) BCbasics



Construg¢ao de Bibliotecas Gen6émicas

Esquema basico para
construcao de uma
biblioteca genémica

Etapas:

1. Extracao de DNA
Fragmentacao do
DNA

3. Ligacao em vetores

=

Insercao em bactérias
5. Multiplicacao (clones)

Biblioteca Genomica de DNA

e 2 I;F:_: o
(&%) /./.@“‘\I @
Y &' &/

célula

DNA gendémico l Extragdo de DNA

disgestdao com
l enzimas de restricao

DNA ligagao com

fragmentado \ DNA ligase /

CNCr S

vetores plasmidiais

Vetores
clivados

Colegdo de DNA




Selecao de Clones Transformantes

Célula bacteriana

Transformagio m Fﬁ' ) \

3 possibilidades .

Clonescome /e Y
sem 1nsertos



Construcao de
Bibliotecas Genomicas
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ol Construcao de Bibliotecas
Genomicas
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DG Pelerion 10/99




Bibliotecas de cDNA



Construcao de Bibliotecas de cDNA

cDNA : DNA sintetizado a partir do mRNA usando a enzima
transcriptase reversa.

*cDNA: DNA complementar ao mRNA

i Vetor
[ ) E. coli
O CNA @

mRNA DNA




mRNA & Ansaan 3 Cauda poli (A)

LI

SINTESE DE

3 ,LE Primer oliii idfz;- CDN A
P
RNA | Sintese da primeira fita de DNA pela transcriptase reversa
5\'\ AAAAAA 3

Ribonuclease H degrada o RNA
4

ww
. it

3
i Sintese da segunda fita de DNA pela DNA polimerase I

s

3 TTTTTTs,

Finalizagao da sintese da segunda fita de DNA



Construc¢ao de Bibliotecas de cDNA

CRIANDO UMA BIBLIOTECA DE cDNA

1. Isolamento
mANA d(’e mRNAs das
células

Esquema basico para construcao de

uma biblioteca de cDNA

2. Uso da
cDNA transcriptase
L7 P reversa para
Etap aSs: s Y sintetizar a fita
Ly complementas
ey - ao mRNA. Uso
mRANA =’-§:,:g da DNA

EthﬂQﬁO d€ mRNA g polimerase para

Reverse sintetizar a

, transcriptase dupla fit
Sintese de cDNA (CONA).

Ligacao em vetores 3. Insergéo do
P cDNA em

Insercao em bactérias e oo om
Multiplicagao (clones)

células.

APl S A

Biblioteca de cDNA

Colegét_: de cDNAs
Vantagem: somente os genes - repressntadas por
~ . DNA provindo de
expressos sao selecionados cada gene expresso

(clonados)!



Construcao de Bibliotecas de cDNA

1. Construgao de uma molécula
recaombinante

Molécula
recombinante

Yetor COA

f

2. Transporte para uma :

celula hospedeira # Bacteria

3. Multiplicagfo da

molécula Bacteria

recombinante 4 carregando a
molécula
recombinants

4. Divisdo da

celula hospedeira ~
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4. Muitas divisdes
da celula resultanda
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Biblioteca Genomica x Biblioteca de cDNA
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Qual é a melhor biblioteca de DNA ou de
cDNA?

Depende de seu objetivo!



O que ¢ METAGENOMICA?

Metagenoma ¢ o nome dado ao genoma coletivo
da microbiota total encontrada em um determinado
habitat

Especifico para cada condi¢ao ambiental e
biologica

Meta — sentido de “além”, ‘transcender”



O que ¢ METAGENOMICA?

Metagenoma ¢ o nome dado ao genoma coletivo da microbiota

total encontrada em um determinado habitat.




Construcio de Biblioteca METAGENOMICA

Vetor de clonagem Ligacao dos

fragmentos com OS
‘W Vetores

VAN, 3
Fragmento de DNA o5’

Isolamento de DNA de Fragmento clonado

amostras ambientais

Manipulacio do DNA

Colonias de E.co/7 transformadas

Analise




oceanography proteomics

geochemistry

= community
genomics

diversity

ecology evolution

sAelieoidiu

AbojoisAyd

Questoes basicas

* Quem esta na amostrar

* Que funcoes estao presentes?

* Avaliacao quantitativa (abundancia)
* Metagenomica comparativa



Projetos Genoma
. Tradicionais

Projetos em

Metagendmica Avaliar diversidade
-Andlises de rRNA 165

-Fingerprinting com T-RFLP
[ Baseados em sequéncia - Analises baseadas em hibridizagao

[ Baseados em fungdo

Traduzide ¢ adaptado de: RESEARCH COUNCIL (U.S.). COMMITTEE ON METAGENOMICS: CHALLENGES AND FUNCTIONAL APPLICATIONS, 2007



COMPLEXIDADE MICROBIANA

108 células

microbianas por mL

9 A 1 1 . . I . .
10” células microbianas Mais células microbianas do

por grama que células humanas
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ioma Humano

There are three primary data types:
1. Reference microbial genomes: Most of these are not derived from specific cohorts

2. Whole metagenome shotgun (mWGS) sequence

3. 16S metagenomic sequence

The resulting division can be roughly represented by the following table:

Center'Healthy Cohort" Demonstration Project "Disease Cohorts'

Hundreds of strains
NCBI BioProject 46305

>2000 strains

Reference microbial genomes NCBI BioProject 28331

Subset of the 300 subjects, multiple timepoints, 15+
bodysites
NCBI BioProject 43017

5 projects, each with unique, sampling sites, conditions, etc.

mWWGS metagenomic sequence NCBI BioProject 46305

14 projects, each with unique, sampling sites, conditions, etc. 4 projects
contain both 165 and mM\WGS components
NCBI BioProject 46305

300 subjects, multiple timepoints, 15+ bodysites

16S met:
metagenomic sequence NCBI BioProject 48489

https://www.hmpdacc.org/
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Microbioma Humano
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https://www.hmpdacc.org/health/projectdemos.php
https://www.hmpdacc.org/health/projectdemos.php

Microbioma

Human genome

. . 23,000 genes
Human microbiome J

1,000,000+ genes



Microbioma




Microbioma - Aplicagoes

Linking Long-Term Dietary Patterns
with Gut Microbial Enterotypes

Gary D. Wu,™ Jun Chen,>* Christian Hoffmann,** Kyle Bittinger,® Ying-Yu Chen,’

Sue A. Keilbaugh,® Meenakshi Bewtra,™® Dan Knights,® William A. Walters,” Rob Knight,®*
Rohini Sinha,® Erin Gilroy,® Kernika Gupta,'® Robert Baldassano,® lisa Nessel,? Hongzhe Li,>?
Frederic D. Bushman,** James D. Lewis™>**

www.sciencemag.org SCIENCE VOL 334 7 OCTOBER 2011

The ISME Jasras! (2012 6, =10
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ORIGINAL ARTICLE

Saliva microbiomes distinguish caries-active from
healthy human populations

Fang Yang', Xiaowei Zan%l. Kang Ning®, Kuan-Liang Liu", Chien-Chi Lo", Wei Wang®,
Jie Chen®, Dongmei Wang®, Ranran Huang®, Xingzhi Chang®, Patrick 5 Chain®, Gary Xie",
Jungi Ling® and JianXu?*

'‘Department of Operative Dentistry and Endodontics, Guanghva School and Hospital of Stomatology and
Institute of Stomatological Research, Sun Yut-sen University, Guangzhou, Guangdong, Ching; *Chinese
Academy of Sciences, (Jingdao Institule of Bioenergy and Hioprocess Technology, Qingdao, Shandang,
China and *Oralgen, B+, Bioscience Division, Los Alamaos Natienal Laboratory, Los Alameas, NM, USA
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Ralsies bam by cavsanzan section harbour different rmiceabes than do thes born waginally.

Do C-section babies need
mum’s microbes?

Scientists begin trials o test whether swabbing infants with bacteria affects their health.

BY SARA REARDON

a baby passes through its

mather’s birth canal, ii is bathed in

a soup of microbes. Those borm by

Capsuean section (C-section) miss out on this

bacterial baptism, and researchers are split on

witiether thit incroases the risk of chironic health
problems such zsobesity and asthma.

A wave of clinical trials now under way
could help to settle the question — and feed
into ihe debate over whether soeding babies
born by C-section with their mother's vagi
bacteria is heneficial or polentially harnidul At

least four sets of reseanchers — in the United
States, Sweden and China — have begun
separate experiments, in which they ane swab-
iz bamclrests of C-section babies with their
mother's microbes, then comparing them
agaans 2 conlrol group.

Each team plans to monitor its study
participants over several years in the hope
of learning more about how the collection
of microbes in their bodies might inflaence
weight, allergy risk and other factors.

Bui some scientisis say thai the irials
could expose C-section babies to infection,
of encourage modhers io iry do-il- yourself

i3 benefit. “Is mol chear 1o me exactly what
fiscase we'ne ITying 1o prevenl of treal” says
Adam Rainer. 3 microbsologist i New York
University in MNew York City. Inthe worst -case
scemario, he says, “pourve faken 2 kid with bow
risk of imfection and you've robbed herpes all
aver their face”

The idea that birth mode might affect health
smed Iraction m 20140, whon mcrobel acoko-

Gloria

honared different collocions of baciens than h

TR AUGUST 2019 | WOL 577 | NATURE | 423
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Consumption of Mediterranean versus Western Diet Leads to Distinct Mammary Gland
Microbiome Populations

Cell Reports Pub Date : 2018-10-02 , DO/: 710.71076/].celrep.2018.08.078

Carol A. Shively, Thomas C. Register, Susan E. Appt, Thomas B. Clarkson, Beth Uberseder, Kenysha Y.J. Clear, Adam S. Wilson,
Akiko Chiba, Janet A. Tooze, Katherine L. Cook
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Anti-breast cancer effects by /
Mediterranean diet consumption’ '


https://www.sciencedirect.com/science/article/pii/S2211124718313822?dgcid=rss_sd_all
http://www.x-mol.com/paper/0/486
http://dx.doi.org/10.1016/j.celrep.2018.08.078

Microbioma
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microscopy of used kitchen sponges
reveal massive colonization by
Acinetobacter, Moraxella and
Chryseobacterium species

Massimiliano Cardinale (3, Dominik Kaiser?, Tillmann Lueders &7, Sylvia Schnell* & Markus
Egert("?

The built environment (BE) and in particular kitchen envirenments harbor a remarkable microbial
diversity, including pathogens. We analyzed the bacterial microbiome of used kitchen sponges

by &54—pyrosequencing of 165 rRNA genes and fluorescence in situ hybridization coupled with
confocal laser scanning microscopy (FISH-CLSM). Pyrosequencing showed a relative dominance of
Gammaproteobacteria within the sponge microbiota. Five of the ten most abundant OTUs were closely
related to risk group 2 (RG2) species, previously detected in the BE and kitchen microbiome. Regular
cleaning of sponges, indicated by their users, significantly affected the microbiome structure. Two of
the ten dominant OTUs, closely related to the RG2-species Chryseobacterium hominis and Moraxella
osloensis, showed significantly greater proportions in regularly sanitized sponges, thereby questioning
such sanitation methods in a long term perspective. FISH-CLSM showed an ubiquitous distribution

of bacteria within the sponge tissue, concentrating in internal cavities and on sponge surfaces, where
biofilm—like structures occurred. Image analysis showed local densities of up to 5.4 %10 cells per cm?,
and confirmed the dominance of Gammaproteobacteria. Our study stresses and visualizes the role of
kitchen sponges as microbiclogical hot spots in the BE, with the capability to collect and spread bacteria
with a probable pathogenic potential.



Phylum

Actinobacteria
Bacteroidetes
Chioroflexi
Firmicutes
Planctomycetes
Proteobacteria
Saccharibacteria
Verrucemicrobia
WP5-2

Class

Iinnnnl

Actinobacteria
Alphaprotecbacteria
Bacilli

Bacteroidia
Betaproteobacteria
Clostridia

Cytophagia
Deltaprateobactenia
Flavobacteriia
Gammaproteobacteria
Phycisphaerae
Planctomycetia
Saccharibacteria_TM7-3
Sphingobacteriia
Thermemicrobia
WVerrucomicrobiae
WPS5-2_other

Order

a

Actinomycetales
Aeromonadales
Alteromaonadales
Bacteroidales
Bdellovibrionales
Burkholderiales
Caulobacterales
Enterobacteriales
Flavobacteriales

Gammaprotecbacteria_other

Lactobacillales
Pseudomonadales
Rhizobiales
Rhodobacterales
Rhodospirillales
Sphingobacteriales
Sphingomonadales
WFS-2_other_other
Xanthomonadales
All Other Categories

Family

PRRNRRRnnRrnnnnn

Bacteroidaceas
Bdellovibrionaceae
Brevibacteriaceae
Caulobacteraceae
Comamonadaceas
Enterohacteriaceae
Flavobacteriaceae
Gordoniaceae
Microbacteriaceae
Moraxellaceae
Pseudomonadaceae
Rhizobiaceae
Rhodobacteraceae
Sphingobacteriaceas
Sphingomonadaceae

WPS-2_other_other_other

Xanthomonadaceae
[Chromatiaceae]
[Weeksellaceae]
All Other Categories

@ Risk group 2 bacteria

Gammaprolechactera;

1 Morarella Incoinil LMG sméum ATES3)

mussaus [NR11T189)
—wl—,ﬁlﬂ ey " "h. Wﬁiﬂ spongas)
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ESTUDO DIRIGIDO

1. Conceito de 6micas;
2. Construcao de biblioteca genomica;

3. Construcao de biblioteca cDNA;
4. Conceito de metagenomica.
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