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Wirkung von Androgenen / Testosteron
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Vererbung: Androgen-Rezeptor-(AR) Gen und

Mutationen

* AR-Gen liegt im X-Chromosom

* 50% der Jungen sind betroffen

* 50% der Madchen sind Konduktorinnen

* keine Vater-Sohn-Vererbung

 kann in mehreren Generationen Uber
phanotypisch unauffallige Frauen

ubertragen werden

* betroffene Manner sind Uuber mutterliche
Linien miteinander verwandt
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Androgen-Insensitivitats- Syndrom
Reifenstein-Syndrom
Testikulare Feminisierung und Androgen-Resistenz

- Der Androgenrezeptor ist (teil-)defekt

- Differenzierung zum Mann findet nicht oder nur reduziert statt

- Erscheinungsbild: Bis hin zum kompletten weiblichen Phanotyp
- Achsel- und Schambehaarung fehlen

- Haufigkeit: 1:15 000

- Vererbung: X-chromosomal rezessiv



Komplette testikulare Feminisierung: XY-Genotyp
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Prostatakrebs

VergroRerung Tumorstadien

parkwayeast.com.sg aging.com

Der AR ist Hauptziel bei der Hormon-Therapie

=P Mutationen des ARs fuhren zu Therapieresistenz
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Poly Q: Expansion von Glutaminen (mehrals 37 Q)




Das Kennedy-Syndrom: PolyQ vermittelte
Veranderung des Androgen-Rezeptors

CAG codiert
fiir Glutamin

Weniger funktioneller AR, .
daher Androgeninsensitivitit Zell toxisch

Breza und Koutsis, 2019




Das Kennedy-Syndrom

https://www.mda.org/disease/spinal-bulbar-muscular-atrophy

- Verlust von Motorneuronen

- Muskelschwache im
korperzentralen Bereich

- Schluckmuskeln betroffen

- Progression uber Dekaden!

Poly Q: Expansion von Glutaminen




Kennedy Syndrom

Wechselwirkung von Motorneuronen und Muskelzellen

Muskel kann kontrahieren

Giorgetti et al., 2016



Kennedy Syndrom

PolyQ-AR Protein-Aggregate in Muskelzellen
(nicht nur in Neuronen!)
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Pennuto et al., 2013
‘ Poly Q: Expansion von Glutaminen ‘




Kennedy Syndrom

Wechselwirkung von Motorneuronen und Muskelzellen

Normaler Motorneuron PolyQ-AR Toxizitat

Muskel kann kontrahieren Muskel kann nicht kontrahieren

AR [ a 6l
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https://theconversation.com/ ‘ Poly Q: Expansion von Glutaminen ‘




Kennedy Syndrom
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‘ Poly Q: Expansion von Glutaminen ‘

Manzano et al., 2018




Kennedy Syndrom

Normale Wirkung

des ARs im
Zellkern
-—
Bildung von
PolyQ-AR Protein-
/ Aggregate:
Toxisch

|
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‘ Poly Q: Expansion von Glutaminen ‘




Kennedy-Syndrom

Pennuto und Renaldi, 2018



Kennedy Syndrom

241st ENMC international workshop: Towards a European
unifying lab for Kennedy's disease. 15-17th February, 2019
Hoofddorp, The Netherlands

Greensmith et al., 2019

European SBMA Consortium’

Pennuto und Renaldi, 2018



Kennedy Syndrom

241st ENMC international workshop:
Towards a European unifying lab for Kennedy's disease.
2019

The Netherlands

ENMC: European Neuromuscular Centre

European SBMA Consortium’ Greensmith et al., 2019




Kennedy Syndrom

241st ENMC international workshop:

- Disease mechanisms: AR structure - function in SBMA

- Disease mechanisms: peripheral polyQ-expanded AR mechanisms of
mutant AR toxicity

- Preclinical approaches to reduce polyQ-expanded AR toxicity

- Towards a European registry for SBMA

- Biomarkers and outcome measures for SBMA

Greensmith et al., 2019



241st ENMC Workshop

241st Workshop was made possible thanks to the financial support of the European

Neuromuscular Centre (ENMC) and ENMC main sponsors:

Association Francaise contre les Myopathies (France), Deutsche Gesellschaft flr
Muskelkranke (Germany), Muscular Dystrophy Campaign (UK), Muskelsvindfonden
(Denmark), Prinses Beatrix Spierfonds (The Netherlands), Schweizerische Stiftung fur die
Erforschung der Muskelkrankheiten (Switzerland), Telethon Foundation (ltaly), Spierziekten
Nederland (The Netherlands) and Associated members: Finnish Neuromuscular Association

(Finland), Osterreichische Muskelforschung (Austria).

With a special thanks to the members of the ENMC Company Forum: Sanofi Genzyme,
Santhera Pharmaceuticals, Amicus Therapeutics, CSL Behring LLC, lonis Pharmaceuticals,
Perkin Elmer/Wallac Oy, AveXis Switzerland GmbH, Biogen International GmbH, Hoffmann-la-

Roche and Sanquin Plasma Products.

Greensmith et al., 2019



Kennedy Syndrom

241st ENMC international workshop:

Androgen-induced misfolded species of the polyQ-AR inducesdegradative systems. Normally,

polyQ-AR is processed by the proteasome, but after binding to androgen polyQ-AR tends to
aggregate. Removal of polyQ-AR by enhanced autophagy by overexpression of HSPB8

- Disease mechanisms: peripheral polyQ-expanded AR mechanisms of mutant AR
toxicity. PolyQ-AR is not only toxic for motor neurons but also skeletal muscle

cells

- Preclinical approaches to reduce polyQ-expanded AR toxicity: Inhibition of AR
activity and AR mRNA levels.

- Towards a European registry for SBMA

Greensmith et al., 2019



Kennedy-Syndrom

Ansatz: Antisense-Oligonukleotide (ASO) zur Hemmung
der Expression von PolyQ-AR in
Motorneuronen und Muskelzellen

AR [ a 6l

!

Giorgetti et al., 2016
‘ Poly Q: Expansion von Glutaminen ‘




Preclinical approaches to reduce polyQ-expanded AR toxicity:
Inhibition of AR activity and AR mRNA levels.

siRNA Therapeutics

siRNA um potent und selektiv die Expression des
mutierten Huntingtin-Protein zu hemmen

- Huntington ist eine neurologische Erkrankung mit ca. 1:15 000
- Neurotoxisch
- Expansion of CAG trinucleotides: PolyQ Expansion

- Vererbung: Autosomal dominant

Yu et al., Cell 150, 895-908



Huntignton:
Spezifische Hemmung des mutierten Htt Proteins
durch siRNA



Preclinical approaches to reduce polyQ-expanded AR toxicity:
Inhibition of AR activity and AR mRNA levels.

- Neue Androgen-Rezeptor Antagonisten

Die naturliche Substanz AA



Novel and natural AR-Antagonists:

Pygeum africanum —

—> Used for benign prostate-
hyperplasia und - carcinoma

—> lipophilic extract bark

—> Inhibits membrane tyrosine kinases

Tree —> Inhibits tyrosine kinase-dependent
proliferation

—> 3500 tons / year

—> Endangered species



Pygeum africanum extract inhibits the AR:
Anti-androgenic activity
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AA as a novel AR antagonist

Atraric Acid (AA)

* Inhibits AR-mediated transactivation
* Binds to AR
* AR specific (not affecting GR, PR, TR)

* Inhibits nuclear translocation



AR-Poly-Q48 mediated transactivation
is inhibited by AA
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AR-Poly-Q48 nuclear translocation is inhibited by AA
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AR-Poly-Q48 nuclear translocation is inhibited by AA

untreated

DHT
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unpublished



Androgen-induced aggregation of PolyQ-AR
is inhibited by AA

AR-Poly-Q
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Summary

@ Neue AR Antagonisten identifiziert

@® Binden an AR und hemmen AR Wirkung

@ Reduzieren Androgen-vermittelte PolyQ-AR Aggregation



