¥

'K Kennedy’s 2026 INTERNATIONAL PATIENT

eI AND SCIENTIFIC CONFERENCE

ADVANCING AWARENESS,
COLLABORATION, AND RESEARCH
TOWARD A CURE FOR KENNEDY’S DISEASE

Orlando, Florida February 27 - March 2, 2026

Aberrant interplay between the mutant androgen receptor and GLI3: highlighting a potential
neurodevelopmental weakness in Kennedy’s Disease

Marta Cozzi', Maria Elena Cicardi?, Laura Cornaggia®, Paola Pramaggiore!, Barbara Tedesco!, Veronica
Ferrari!, Marta Chierichetti!, Ali Mohamed?, Veronica Marchesi?, Annalisa Brivio!, Carmelo Milioto?,
Margherita Piccolellal, Mariarita Galbiati!, Paola Rusmini', Valeria Crippa?, Dario Bonanomi3, Alessandro
Provenzani*, Riccardo Cristofani', Angelo Poletti®

!Department of Pharmacological and Biomolecular Sciences “Rodolfo Paoletti” (DiSFeB), University of
Milan, Milan, Italy

2Weinberg ALS Center, Vickie and Jack Farber Institute for Neuroscience, Department of Neuroscience,
Thomas Jefferson University, Philadelphia, PA, USA

3Division of Neuroscience, IRCCS San Raffaele Scientific Institute, Milan, Italy

4Department of Cellular, Computational and Integrative Biology (CIBIO), University of Trento, Trento, Italy

While the toxic gain of function of the mutant androgen receptor (AR) in Kennedy’s Disease (KD) has been
widely studied, little is known about the transcriptional dysregulation linked to mutant AR loss of function.
To investigate this aspect, we differentiated iPSCs derived from a KD patient (ARQ51) and their isogenic
control (ARQ1) into motor neurons (MNs) following a small molecule-based protocol. Among many
variations, bulk RNA sequencing revealed GLI3 downregulation in ARQ51 MNs compared to ARQ1. GLI3 is
a key transcriptional regulator of spinal cord and skeletal muscle patterning and/or repair. GLI3 exists in a
full-length form (GLI3-FL) behaving as activator and a truncated form (GLI3-R) acting as repressor. The GLI3-
FL/GLI3-R ratio is established by Sonic hedgehog and Wnt signaling cascades and spatially regulates tissue
specification. Importantly, direct binding and reciprocal regulation between AR and GLI3 have been
observed in cancer.

To study the interplay between GLI3 and AR, either wild-type (Q22) or mutant (Q66) AR and GLI3 were
overexpressed in motor neuron-like NSC-34 cells and HEK293T cells. In NSC-34 cells, GLI3 was mainly found
in the GLI3-R form, while in HEK293T cells GLI3-FL prevailed. In both cell lines, co-expression with ARQ66
did not affect GLI3 protein levels compared to ARQ22. Additionally, both ARQ22 and ARQ66 were shown to
bind to GLI3-FL in a testosterone-independent manner. Moreover, GLI3 was partially sequestered within
ARQ66 aggregates, suggesting potential consequences on GLI3 proteolytic processing. In NSC-34, ARQ66
potentiated GLI3-R repressor activity, while GLI3-R reduced ARQ66 transcriptional activity to a higher extent
compared to ARQ22. In HEK293T cells, ARQ66 resulted less efficient than ARQ22 in enhancing GLI3-FL
transcriptional activity. These observations suggest a potentially altered function of mutant AR in the
modulation of GLI3-FL and GLI3-R activities.

Together, our data highlight a previously unreported interplay between GLI3 and mutant AR that may have
a role during neurodevelopment and in KD pathogenesis.
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