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Introduction: Brazil's beef cattle industry, sustained mainly by the Nellore breed, has
achieved significant productivity gains, largely due to genetic selection and tools such as
genomic selection (GS). However, selection with a heavy emphasis on production traits, such
as weight gain and carcass yield, can result in animals that are efficient under ideal conditions
but poorly adapted to the real challenges of production systems. Although the Nellore breed
is known for its hardiness, adaptation is a spectrum, not a binary state. In other words, genetic
variations exist within the breed that confer varying degrees of thermotolerance or better
utilization of local forages to certain groups of individuals. Objective: The study aims to
develop and validate a biologically informed, weighted genomic prediction model (weighted
G-BLUP) to increase the accuracy of selecting young Nellore bulls for a genetic merit that
balances both production and resilience. Materials and Methods: The computational
methodology will be executed in two phases. In Phase 1 (Data Mining), a panel of adaptation
markers will be created from the reanalysis of public genomic data. Population differentiation
statistics, such as FST (Fixation Index) and XP-EHH (Cross-Population Extended Haplotype
Homozygosity), will be used to compare the genomes of Bos indicus and Bos taurus,
identifying regions under strong divergent selection associated with tropical adaptation. In
Phase 2 (Model Implementation and Validation), the identified adaptation markers will be
assigned a higher weight in the wG-BLUP prediction model, reflecting their greater biological
relevance. To test the approach's effectiveness, the predictive accuracy of the weighted model
(wG-BLUP) will be compared to that of the standard model (G-BLUP), which does not use
weighting. This comparison will be performed using the k-fold cross-validation methodology
on a Nellore reference dataset containing genotypic and phenotypic information from
thousands of animals. The correlation between the predicted and observed genetic merit will
be the primary criterion for determining the model's superiority. Expected Results and
Impact: It is expected that the weighted model will demonstrate significantly higher predictive
accuracy, especially for a selection index that includes resilience traits. The validation of this
methodology will provide the sector with a more robust and intelligent tool to identify
genetically superior young sires, not only in terms of productive potential but also in adaptation
and resilience. This breakthrough represents a fundamental step towards developing a more
sustainable, efficient, and adapted beef cattle industry, especially for challenging biomes such
as the Amazonian.
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