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Abstract: Feed cost represents a major economic deter-
minant within cattle production, amounting to an es-
timated 75% of the total variable costs. Consequently, 
comprehensive approaches such as optimizing feed 
utilization through alternative feed sources, alongside 
the selection of feed-efficient animals, are of great sig-
nificance. Here, we investigate the effect of two diets, 
traditional corn-grain fed and alternative by-product 
based, on 14 phenotypes related to feed, methane emis-
sion and production efficiency and on multi-tissue 
transcriptomics data from liver, muscle, and rumen 
wall, derived from Nellore bulls (n = 52), 26 on each 
diet. To this end, diets were contrasted at the level of 
phenotype, gene expression, and gene-phenotype net-
work connectivity. As regards the phenotypic level, at 
a P-value < 0.05, significant differences were found in 
favor of the alternative diet for average daily weight 
gain at finishing, dry matter intake at finishing, me-
thane emission, carcass yield and subcutaneous fat 
thickness at the rib-eye muscle area. In terms of the 
transcriptional level of the 14,776 genes expressed 
across the examined tissues, we found 487, 484, and 
499 genes differentially expressed due to diet in liver, 
muscle, and rumen, respectively (P-value < 0.01). To 

explore differentially connected phenotypes across 
both diet-based networks, we focused on the pheno-
types with the largest change in average number of 
connections within diets and tissues, namely methane 
emission and carcass yield, highlighting, in particular, 
gene expression changes involving SREBF2, and re-
vealing the largest differential connectivity in rumen 
and muscle, respectively. Similarly, from examination 
of differentially connected genes across diets, the 
top-ranked most differentially connected regulators 
within each tissue were MEOX1, PTTG1, and BASP1 
in liver, muscle, and rumen, respectively. Changes in 
gene co-expression patterns suggest activation or sup-
pression of specific biological processes and pathways 
in response to dietary interventions, consequently 
impacting the phenotype. The identification of genes 
that respond differently to diets and their associated 
phenotypic effects serves as a crucial steppingstone for 
further investigations, aiming to build upon our discov-
eries. Ultimately, such advancements hold the promise 
of improving animal welfare, productivity, and sustain-
ability in livestock farming.
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Abstract: Enhancing reproductive efficiency could lead 
to economic benefits for Nellore producers. However, 
several factors limit our understanding of the main 
genetic factors controlling reproduction traits in 
Nellore cattle, including genetic differences between 
populations and statistical limitations. A meta-analysis 
can assist in pinpointing the most likely functional can-
didate genes, quantitative trait loci, and biological pro-
cesses simultaneously associated with several traits in a 
group. Hence, the goal of this study was to perform a 
meta-analysis of genomic regions previously associated 
with reproduction traits in Nellore cattle, to improve 
our comprehension of the main genetic mechanisms 
regulating these traits within the breed. This study 
incorporated a total of 549 genomic regions sourced 
from 21 scientific publications, published between 2014 
to 2024. The reproduction traits included in this study 
are scrotal circumference at various ages (365, 450, and 
550 d), early pregnancy (< 31 mo of age), early puberty 
(defined as pregnancy at 18 mo), age at first calving, 
antral follicle count, calving interval, calving ease, tes-
ticular hypoplasia, stayability, heifer rebreeding, ges-
tation length, anti-mullerian hormone concentrations, 
preweaning calf  mortality, and post-natal mortality. 
All genomic regions identified in the literature were up-
dated to the ARS-UCD1.2 genome assembly, and the 
Gallo R package was used to identify positional candi-
date genes associated with each genomic region. A total 
of 8,441 positional candidate genes were annotated and 
used in an overrepresentation analysis performed in 
meshr. The significant genes (adjusted P-values < 0.05) 
identified in the overrepresentation analysis under-
went prioritization analyses using the GUILDify and 
ToppGene software. Subsequently, enrichment analysis 
of the prioritized overrepresented candidate genes was 
performed using the ClusterProfiler R package. The 
8,441 annotated genes generated 1,757 overrepresented 
genes, of which 17 candidate genes were prioritized 
(FDR P -value ≤ 10-3). The overrepresented candidate 
genes that were prioritized are: SERTAD2, RFWD3, 
C1QTNF9B, SLFN14, CATSPERE, GFRA4, 
ZNF408, NOP58, ADGRG3, KIZ, REM2, FSCN3, 
DCAF11, ACSM4, ANKRD34B, CMKLR2-AS, 
and TRV-AAC1-1. The functional enrichment ana-
lysis highlighted the following genes: FSCN3 (exhibits 
highly specific expression in testis), CATSPERE (has a 

vital role in cellular processes related to reproduction 
and is necessary for normal fertility), ANKRD34B 
(associated with cytoplasm found in oocytes or early 
embryos), and RFWD3 (regulates the transition be-
tween phases of the mitotic cell cycle). All other pri-
oritized genes also have roles in regulating metabolic 
pathways or biological processes related to reproduc-
tion, such as sperm capacitation, sperm motility, cilium 
or flagellum-dependent cell motility, mitotic cell cycle 
phase transition, and RNA endonuclease activity. The 
enrichment of the functional candidate genes identified 
highlights that these genes have an important role in 
the expression of reproduction traits in Nellore cattle. 
Candidate genes identified in this study can be used as 
target genes in gene expression studies, which are ne-
cessary to validate our findings.
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