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Somatotropic Axis

sConsists of:
Growth hormone (GH)
GH receptors (GHR)
IGF-1 and IGF-2
Receptors (IGF-1R, IGF-2R)
Carrier proteins (IGFBP)
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IGF-1, IGF-2 and IGFBPs
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Objective

e The objective of this study was to determine the effect
of:

(1) sire breed
(i1) sire EPDcwt

on the mMRNA expression of genes of the somatotropic
axis in M. longissimus dorsi in Aberdeen Angus (AA) and
Belgian Blue (BB) cattle.
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Animal model

o 17 Aberdeen Angus x Holstein Friesian (AA)
« 16 Belgian Blue x Holstein Friesian (BB)

« Sired by bulls with either high (H) or low (L) expected
progeny difference for carcass weight (EPDcwt)
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Evaluation of estimated genetic merit for carcass weight in beef cattle:
Live weights, feed intake, body measurements, skeletal and muscular scores,
and carcass characteristics
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Methodology

Blood collection

o7, 14, 18 and 24 months e (555,
|GF-1 and insulin White blood cells

and platelets (<1%) |
Red blood cells (45%)

Tissue collection
*M. longissimus dorsi

*Snap frozen in liquid N
*Stored at — 80 °C
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Data analysis

RT-gPCR GenEX software v4.2.2
e Total RNA extracted « Efficiency correction
« cDNA synthesised * Normalisation to GAPDH

» Primers designed  Calculation of values

relative to the greatest Ct
 Reference gene chosen

using NormFinder (GAPDH)
 Real time RT-gPCR

Statistical analysis
« PROC MIXED, SAS

« Efficiency calculated * Spearman correlation
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Results

Table 1: Blood profiles
No effect of breed or EPDcwt on plasma concentrations
IGF-1 and insulin
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Table 2: Effect of breed and EPDcwt on the
relative expression of genes of the
somatotropic axis

Breed EPD ot P-Values
Gene AA BB SED H L SED B EPD,; BXEPD
[GF-1 083 512 0948 760 436 0973 0091  0.004 0.154
IGF-1IR 172 2381 2833 841 116 2883 00003 0.78] 0.49

IGFBPY 379 461 1023 414 212 1023 <0.0001 0.239 0.023




Table 3: Associations between genes of the
somatotropic axis and production traits

(rene Slaughter ~ Carcass UMDY M longissimus M. longissimus
weight, kg weioht ke mm  dorsiarea cm’  dorsi area, cm/kg

GH- 1R 0.5 0417

[GFBP] 037 065 040°

1Ultrasonically scanned muscle depth



Summary of Results

e Plasma concentrations of IGF-1 and insulin

No effect of breed or EPDcwt
o (Gene expression

IGF-1 up-regulated in H

IGF-1R up-regulated in AA

AA had greater levels of IGFBP3 in muscle tissue
o Correlations

M. longissimus dorsi area was negatively associated
with expression of IGF-1R and IGFBP3
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Conclusions

» Elevated gene expression of IGF-1 promote growth in
VIVOo supporting many other research findings (Powell-
Braxton et al., 1993; Clemmons, 2009)

* Increase in IGF-1 and reduction IGFBP3 - greater
muscle growth

 IGF-1 and IGFBP3 - potential candidates for future
Investigation of molecular markers for muscle growth
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