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Introduction g othods

Enteric methane emissions pose a significant environmental Animal p i anafndlot <+ b) = ¢)
challenge, prompting Brazil's commitment at the 26th 55 : !
Conference of the Parties (COP 26) in 2021 to reduce [\ 1}-»( ﬂw.”{m
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role in regulating energy balance and overall metabolic e —— ]
physiology, investigating biomarkers associated with bovine
liver metabolism is essential. Both polar and apolar
metabolites in the liver hold potential as indicators for A P~ T
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Objective _
The objective of this study is to apply metabolomics to Eo el T
understand how dietary changes influence the liver ] ] I
a) Animal production and feedlot management; b) Sample collection
metabolome of Nelore catftle and to identify biomarkers ¢} Sample preparation; d) Phase separation and concentration ofthe sample
related to the mitigation of methane emissions. &) Analysis by 'H NMR (polar phase); f) Analysis by MALDI-TOF (apolarphase)
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Figure 1: Data Analysis of the Metabolites from 42 liver samples of Melore cattle © a) OPLS-DA model under different diets calculated fo
discriminate between Conventional and By-product groups; (byVariable importance in the projection (VIP) analysis; ¢) The most relevant pathways
that differentiated the Conv liver samples from the ByPr samples, using MetaboAnalyst 5.0.
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Figure 2 Multivariate Data Analysis of the Metabolites: (a) PLS-DA score plots (Component 1 vs. Component 2} of the metabolite profile of lipid samples
from groups 1 and 2. Conv versus ByPr (Class1): (b) VIP score plots from PLS-DA analyses of the liver metabolite profile for Conv versus ByPr
cattle(Class1)(c) PLS-DA score plots (Component 1 vs. Component 2) of the metabolite profile of lipid samples from groups 1 and 2. Conv versus ByPr
(Class 2); (d) VIP score plots from PLS-DA analyses of the metabolite profile of lipid samples from groups 1 and 2. Conv versus ByPr. *Lipid samples
were separated into two class (1 and 2) due to the presence of significantly different metabolites.

Conclusion

This study contributed to the hologenome of Nelore catile, Th? analysis of.phenotypes for residual mEth?”E emission,
enabling the discrimination of differences between Conv and residual water intake, and feed efficiency did not reveal
ByPr diets, and identifying key metabolites and lipids. significant differences. Therefore, the contemporary group

(CG), defined by the weighing group and slaughter group,

will be used. These groups will be considered as fixed
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Enteric methane emissions constitute a significant environmental
concern, leading Brazil to commit at the 26th Conference of the
Parties (COP26) in 2021 to reduce methane emissions by 30% by
2030. As the livestock sector is one of the main contributors to
methane emissions, mainly through the process of enteric
fermentation of ruminants, it is necessary to use strategies to
achieve the goals defined by COP 26. Among the various methods,
the manipulation of diet stands out. In this way, it is important to
study how modulations in bovine diets cause physiological changes
in the organisms of ruminants. Since the liver plays a key role in
regulating energy balance and general metabolic physiology, it is
essential to investigate the biomarkers associated with the
metabolism of the bovine liver. In view of this, this study focuses on
the evaluation of polar and apolar metabolites of the Nelore bovine
liver to understand how the various nutritional interventions can
contribute to the mitigation of methane. A total of 52 liver samples
from castrated male bovine animals, Bos indicus (Nelore), subjected
to various diets, including conventional and by-products-based
diets, were analyzed. Extraction procedures have been employed
for polar and apolar compounds, and analytical techniques such as
nuclear magnetic resonance spectroscopy (1H NMR) and matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF/MS) have been applied. The data from the polar
compounds were collected by 1H NMR and processed using the

Chenomx software, while the data from the apolar components were



gathered by MALDI-MS and handled in R using the MALDIquanti
package. The lipids were annotated using the CEU 3.0 mass
mediator tool. Multivariate and univariate analyses were performed
using the software MetaboAnalyst 5.0. The study so far has not
found biomarkers, but the analyses carried out have allowed the
identification and quantification of metabolites in samples of bovine
liver and demonstrated significant differences between the food

diets submitted, conventional and by-product.
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The S3do Paulo School of Advanced Science (ESPCA) brings together scientists and students in short
courses to analyze advanced topics in various areas of research, in addition to seeking to promote the

attraction of young talents, committed to academic excellence.

Each ESPCA offers short courses on advanced science and technology topics, contributing to the training of

participants and creating in the State of S3o Paulo a world-competitive hub for attracting scientific talent.

The professors who teach subjects at ESPCA are researchers of high global visibility, evidenced through
elements such as receiving high-level scientific awards, publications with an impact recognized by the

community in the field and leadership in prominent international organizations.

Students participating in the ESPCA must be enrolled in undergraduate or postgraduate courses in Brazil or
abroad, being potential candidates for Master's, Doctorate courses or internships as Post-Doctors in higher

education and research institutions in the State of Sdo Paulo. Some young doctors may also be accepted.

Students selected to participate in the courses will have the opportunity to present, in poster sessions, the

results of their research, discussing the progress of their results with the participating scientists.

The "S3o Paulo School of Advanced Science in Hologenomic Data Analysis for Agriculture" will provide
students and young researchers with an interdisciplinary view of hologenomics and state-of-the-art
knowledge on how to analyze and integrate the analysis of different omics. aims to discuss how these tools

could improve the development of new agricultural management strategies.

For more information and important dates visit the website.
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