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Metabolismo (do grego “metabole’, que
significa “mudanca, troca”) € o conjunto de
transformacoes e reacoes quimicas atraves
das quais se realizam 0s processos de sintese e
degradacao (ou decomposicao) das celulas.



Metaboldmica é o estudo em larga escala de
pequenas moléculas, comumente conhecidas
como metabolitos, dentro de células, biofluidos,
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Os metabdlitos sdo componentes importantes dos

chamados fenotipos intermediarios que se situam

entre a informac&o gendmica e as caracteristicas
complexas de producao.
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METABOLOMICA

* Perfil bioquimico... Desde 1950

* Poucos metabolitos T

Progresso
cientifico
* Perfil metaboldomico Y

 Centenas de metabadlitos
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Vantagens no uso da metabolomica

E a ciéncia dmica
mais proxima do

fenétipo Alteragdes na expressao génica ou
proteica sao amplificadas em nivel
metabolomico.

, Facilite a deteccao!!!
METABOTIPO

Metabdlitos sao semelhantes em diferentes sistemas bioldgicos
e podem ser investigados em diversos tipos de amostras



Importancia para o avanco da
pesquisa

v" Entender o fendtipo interno
v' Entender o que gerou esse fenétipo

Para obter mais

Investiga¢ao profunda: informagdes sobre os
mecanismos

* Melhor entender!
* Desenvolver estratégias de controle » moleculares e as
.g o vias subjacentes as
* Desenvolver mecanismos de predigao variaces na
‘ gualidade da carne.

Estabelecimento de biomarcadores para

caracteristicas de interesse:
* Qualidade de carne
* Producéo de metano
* Eficiéncia alimentar...




Os metabodlitos sao conhecidos como os “canarios”
do genoma




Metabolomica... € o “gran finale”

Metabolomica
GenOmica
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ABOUT METABOLOMICS

Small molecules
big insights

Metabolomics provides a unique, real-time fingerprint of
your biological system to reveal novel discoveries and
realize the promise of precision medicine.
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E > APPLICATIONS » VETERINARY & ANIMAL HEALTH

VETERINARY & ANIMAL HEALTH

Optimizing Veterinary and Animal Health

Veterinary and animal health encompasses a wide variety of disciplines

frorm companion animals to horses, swineg, poultry,
and cows, etc. While the species of interest in these studies are divergent, scientists all seek to gain new insights and advance
their understanding of the complex biochemical alterations which occur as the result of nutritional intervention,
environmental changes, or disease processes,

Browse Resources Discuss Your Project =

A Growing Need for Data in Veterinary &

Animal Health Industries
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As dmicas sao muito uteis g
encontrar correlacGes oculta ‘
ou surpreendentes o

O que néao pode ser avaliado

atraves de avaliacoes
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The metabolomic approach to improve
Nellore beef tenderness: a concept of
metabotype and biomarkers

Nara Regina Brandao Cénsolo

Department of Animal Science
Faculty of Animal Science and Food Engineering WE ARE
University of Sao Paulo ETABOLITES







RESULTS BY YEAR 446 results

Meétabolomics and
swine

Metabolomics and
swine and welfare

Metabolomics and swine and behavior

RESULTS BY YEAR







MetabolOmica
workflow

/ Biclogical question- \ / Study design and

hypothesis sample preparation
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workflow

/' Biological question- —\\i

hypothesis

X

Study design and
sample preparation

\

/ Data Interpreta!ion\

*  Integrative OMICS

*  Bioinformatics

*  Pathway analysis

*  Enrichment Analysis

=

/ Data processing - \

Metabolite Extraction

o

Metabolomics

ﬁ\tameted and Targeth

6“ Acquisition: NMR/Q

based platforms




Técnicas analiticas mais empregadas
nos estudos metabolomicos




O futuro....

* Rapid Evaporative lonisation Mass Spectrometry
(REIMS) and Direct Analysis Real Time-Mass
Spectrometry (DART-MS).

* Aplicacdes especificas.
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Novos enfoques na
producao de suinos
utilizando a
metaboldOmica como
ferramenta de
analise

Nara Regina Brand&o Cdnsolo



. L. Ferramenta
Objetivos ..
analitica

Cui et al., 2019

Bem-estar

) Garcia et al., 2021
animal

Kim et al., 2021

Efeito de
aditivos na
saude

animal Huang et al., 2021

He et al., 2021

Carmelo et al., 2020

Ye et al. 2021
Eficiéncia
CUIELICTl  Rohart et al. 2012

Wou et al. 2021
Banerjee et al.2020

D’Alessandro et al.,
2011

Qualidade
de carne

Straadt et al. 2014

Garcia-Garcia et al.,

2019;
Suinos Gierse et al., 2020
r:z::eolo Sanz-Fernandez et
al., 2020
para
humanos Sen et al., 2023

Estudar os efeitos do estresse térmico cronico e identificar biomarcadores em s
, oro
suinos em fase de acabamento.
Avaliar como a socializacdo precoce e um ambiente neonatal enriquecido afetam a s
oro

adaptacao de leitdes ao desmame.
Investigar os efeitos do estresse térmico agudo no metaboloma da saliva e Saliva

identificar potenciais biomarcadores.
) e . .. ~ _— . Mucosaileal e
Explorar o perfil metabdlico intestinal em resposta a infeccdo por Escherichia coli i
contetdo do

ao uso de aditivos ]
colon

Avaliar as consequéncias metabdlicas de alimentar leitdes com G. elegans, e
integracdo de da transcriptémica e metabolomica.
Identificar metabdlitos que podem prever a eficiéncia alimentar em suinos das
racas Duroc e Landrace Soro
Realizar uma metabol6émica ndo direcionada nos contetdo do ileo, ceco e cdlonde  Conteudo

Plasma

alta e baixa eficiéncia intestinal
Avaliar o poder de previsdao dos fendtipos de producdo em suinos através da Plasma
metabolomica
Explorar a relagao entre metabdlitos fecais e eficiéncia alimentar de suinos. Fezes
Realizar uma andlise de integracdo do metaboloma-transcriptoma em suinos das
racas Duroc e Landrace para explorar os mecanismos moleculares subjacentes a Plasma
eficiéncia alimentar.
Avaliacdo dos paramentros de qualidade da carne suina e sua correlagdo com as Misculo

analises Gmicas
Investigar se a metabolomica baseada em RMN poderia identificar diferencas de  Extratos de

raca no perfil de metabdlitos da carne e se essas diferencas estavam relacionadas carne e
com as propriedades tecnolégicas e sensoriais da carne. exsudato
Avaliar o uso de técnicas de RMN para analisar exsudatos de carne de suino como Exsudato da
uma nova matriz, representando o metaboloma da carne fresca carne

Estabelecimento de protocolos integrados de multi-Omica para investigar o
microbioma fecal de suinos
Avaliar o perfil metabdlico da obesidade induzida por dieta em um modelo suino Plasma, figado
de resisténcia a leptina e musculo
Empregar analises de proteémica e metabolémica em tecido pulmonar de suino Tecido
para identificar alteracdes metabdlicas relacionadas hipertensdes pulmonares. pulmonar

Fezes

GC-TOF-MS
H-NMR

H-NMR

UPLC-MS

UPLC-MS
UPLC-MS
LC-MS

H-NMR
LC-MS

UPLC-MS

LC/MS

H-NMR

1H-NMR
UPLC-MS
H-NMR

HPLC-MS



. genes e

=

Review

Omics Application in Animal Science—A Special
Emphasis on Stress Response and Damaging
Behaviour in Pigs

Claudia Kasper L+ David Ribeiro 2\, André M. de Almeida 2, Catherine Larzul 3",
Laurence Liaubet 3 and Eduard Murani **
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PDK4 upregulation indicates a In the liver, high abundance of GRP%4 is

shift from glycolysis - fatty characteristic of the onset of immune

acid oxidation in the muscle, response during heat stress [54]

because of heat stress [53) ‘
VGPC and GABA genes
are down-regulated in

dorsal root ganglia

C because of tail docking
Physical restraining [56]

increases lactate
dehydrogenase
abundance in pig saliva ‘

[57]

High abundance of ‘
salivary C-reactive

protein occurs as a result
of inflammatory state
[59]

Haptoglobin, protegrin-3

and galectin-1 are
accumulated in sow

' serum because of

confined housing [47]

Accumulation of 4,8-dimethyl-nonanoyl

carnitine indicates reduced fatty acid
oxidation in pigs under heat stress [55]

Figure 2. An overview of biomarkers related to welfare issues in pig production.
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RESEARCH ARTICLE

Serum untargeted metabolomic changes in
response to diet intervention in dogs with
preclinical myxomatous mitral valve disease

Qinghong Li»'*, Dorothy P. Laflamme?®, John E. Bauer®
1 Mestlé Purina Research, St Louks, MO, United States of Amerca, 2 Scientific Communications Consultant,

Floyd, W&, United States of America, 3 Professor Emeritus, Texas A&M University, Longmont, GO, United
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Applying metabolomics to veterinary pharmacology and
therapeutics

Sol M. Rivera-Velez, Jinna Navas, Nicolas F. Villarino 52
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Review Article

Metabolomics in the study of spontaneous
animal diseases

Helena Tran,(?) Malcolm McConville, Panayiotis Loukopoulos'

e

Journal of Veterinary Diagnostic Investigation
2020, Vol. 32(5) 635-647

© 2020 The Author(s)

Article reuse guidelines:
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Metabolomics (2020) 16:16
https://doi.org/10.1007/511306-020-1638-7

REVIEW ARTICLE

Canine metabolomics advances

Graciela Carlos'® - Francisco Paulo dos Santos2(’ - Pedro Eduardo Fréehlich®
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Home > Cancer Metabolomics » Chapter

NMR-Based Metabolomics in Cancer Research

Rui Hu, Tao Li, Yunhuang Yang, Yuan Tian ™= & Limin Zhang

Chapter | First Online: 01 April 2021

1902 Accesses | 5 Citations

Part of the Advances in Experimental Medicine and Biology book series (AEMB,volume 1280)

Equine Veterinary Journal @BEVA

EDITORIAL

Science-in-brief: Proteomics and metabolomics in equine
veterinary science

James Ross Anderson

First published: 08 February 2022 | https://doi.org/10.1111/evj.13550



Review

Metabolomics—a powerful tool in livestock research

M. Ashokan ¥, Ekta Rana, Kadimetla Sneha, C. Namith, G. 5. Naveen Kumar, N. Azharuddin, ..showa

Published online; 06 Oct 2022
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Review

The Future of Biomarkers in Veterinary Medicine: Emerging
Approaches and Associated Challenges

Tharangani R.W Perera *'", David A. Skerrett-Byrne "/, Zamira Gibb, Brett Nixon © and Aleona Swegen *



RESEARCH ARTICLE

Livestock metabolomics and the livestock
metabolome: A systematic review

Seyed Ali Goldansaz'2, An Chi Guo?3, Tanvir Sajed®, Michael A. Steele', Graham
S. Plastow’, David S. Wishart®3*

1 Department of Agriculture, Food and Nutritional Sciences, University of Alberta, Edmonton, Alberta,
Canada, 2 Department of Biological Sciences, University of Alberta, Edmonton, Alberta, Canada,
3 Department of Computing Science, University of Alberta, Edmonton, Alberta, Canada

- metabolites ﬁ“\n\l’y

Review
MEATabolomics: Muscle and Meat Metabolomics in
Domestic Animals

Susumu Muroya ¥, Shuji Ueda 2, Tomohiko Komatsu 3, Takuya Miyakawa ¢ and Per Ertbjerg *
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Multi-omics e integromics
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MEAT, Conclusoes

Os estudo metaboldmico esta proporcionando novas informacoes
nao descobertas pelos métodos tradicionais.

Os cientistas estao obtendo uma grande visao sobre a
compreensao do metabolismo animal e construcao de fenotipos

E inegavel que as técnicas 6micas estdo na linha de frente do
desenvolvimento de biomarcadores.

O aumento continuo no uso dessas técnicas no futuro é inevitavel

We are metabolites!!!!




Obrigadall!l . ¢ D

WE ARE
METABOLITES



