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Introduction

Meat quality and tenderness are two of the most consumer valued
characteristics of steak, with tenderness as one of the most important
palatability attributes of meat. Agriculture Is the largest Industry in
Montana, and an understanding of how selection pressures on economic
Important traits, such as meat tenderness and muscle growth, gives
Insight into the methods by which producers may practically select for
tenderness In their own herds. The objective of this study was to evaluate
the relationship between quality grade and genetic growth patterns on
meat tenderness. The research aimed to evaluate the impacts of gene
expression on quality grade. Muscle samples from 16 different Hereford
cross steers were taken following harvest and RNA was extracted from
these samples to evaluate which genes were being actively transcribed In
the muscle at time of harvest. Gene set enrichment analysis, transcription
factor analysis and network and pathway analysis was used to identify
genes and gene networks that relate to growth rate and carcass quality.

Results and Discussion

Standard carcasses were significantly lighter, had less fat, and had a
smaller loin muscle area than Select and Choice carcasses

here was a significant increase In shear force between Choice and
Select quality grades

* No significant difference in shear force from Choice to Standard
Shear force significantly decreased as length of postmortem aging
Increased

Upon analysis of differentially expressed genes, a significant number
of differences were observed between Choice and Standard carcass
pools (1258 genes, P < 0.01).

A functional analysis revealed differences in the underlying pathways
regulating muscle cell growth and proliferation.

Table I: High Fold Change Differentially Expressed Genes

Summary and Conclusions

Shear force measurements were impacted by quality grade, rib eye area,
and fat thickness. As expected, we found Choice carcasses had a lower
shear value then Select carcasses. However, Standard carcasses had a
lower shear force value than Select. This iIs potentially due to the
physiological age of the animals that were Standard. This Is supported by
the lighter carcass weights, lower marbling values, and less fat on the
carcasses. A functional analysis of differentially expressed genes between
Choice and Standard carcass pools revealed differences in the underlying
pathways regulating muscle cell growth and proliferation. Biological
processes such as growth, muscle hypertrophy, protein kinase activity,
and lipid biosynthetic pathway were found to enriched In the
differentially expressed gene set. Suggesting that the previously observed
differences In the growth patterns between Choice and Standard cattle
were due to identifiable differences in the regulation of cellular processes
and growth. Meat quality and tenderness are two of the most important
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