The use of transcriptomics

for biomarker development

to trace anabolic hormone
functions
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Outline

e Anabolic Steroid Hormones and their use
In animal husbandry

e Gene Expression Biomarkers
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Anabolic Steroid Hormones in animal
husbandry

e Important for establishment of muscle
tissue

 Enhance body protein accretion
e Mobilization of fat stores
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Anabolic Steroid Hormones in animal
husbandry

e Use of specific anabolic agents is licenced in Canada,
USA, Australia, South Africa...

e Since 1988: use of anabolic agents is prohibited in the
EU (Directive 88/146/EEC)

e Misuse of anabolics = permanent control necessary
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Gene Expression Biomarker

e Detection of physiological changes caused
by treatment with anabolic agents

— Development of a biomarker pattern
based on changes in gene expression

e Activated steroid hormone receptors act as
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Study design

e 18 Nguni heifers (9 treated, 9 untreated)
e Treatment with Revalor H by implantation for 42 days
» 140 mg Trenbolone acetate, 14 mg estradiol

» Implant is placed under the skin on the posterior
aspect of the ear
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Procedure

e Selection of target genes by screening the actual
literature for steroidal effects on analyzed tissues

e Quantification of gene expression via gRT-PCR
 Normalization with reference genes

e Determination of significant regulations between
treatment and control using the t-test (p<0.05
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Liver samples: 5 regulated genes
PC2
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Liver samples: 5 regulated genes
PC2
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Blood: 11 regulated genes
PC2
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Blood: 11 regulated genes
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Vaginal smear: 27 measured genes

PC2
4.0 " 8 5 o
1% L.
E.D—_
: [ | [ |




Technische Universitat Minchen m

0 20 40 B0
|

contral 3¢

comitrol EI:—

control 29—

contral ¥

contral 3———— ’

c:aritral 4;

contral 5——

1
cattral 1 e——

treatment 39}

treatrent 3

treatment 1 ¢

treatment & ————

treatment 7

treatrment 5:

treatment 2;

treatrnent EE—

treatment 4



Technische Universitat Minchen m

Vaginal smear: 27 measured genes
PC2
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Conclusions

e Potential of transcriptomics for the
development of a biomarker pattern to
screen for the abuse of anabolic agents

e The more regulated genes the better results
using PCA or Hierarchical Clustering
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Perspectives

e More trials with more animals and other
anabolic agents

e Large number of untreated control
samples
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