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A. Personal Statement

| focused my professional career on the study of neurodevelopmental disorder including Rett syndrome
(RS) and CDKL5 deficiency disorder (CDD). My academic training and research experience have
provided me with a wide background in multiple biological disciplines including molecular biology,
pharmacology, biochemistry, and genetics. My master studies have been focused on the
characterization of the crosstalk between CDKL5 and MECP2, which mutations cause CDD and RT
respectively. This work allowed me to expand my knowledge and technical skills on the design of short
hairpin RNA and lllumina sequencing. | was further admitted to the PhD course in neuroscience at the
university of Insubria during which | focused my studies on the role of CDKL5 in the regulation of
microtubule dynamics and neuronal morphology. Through the use of Live imaging techniques and CDD
animal models tests, | was able to demonstrate a reduction in the capacity of microtubules to invade
dendritic spines, this finding correlates with hippocampal-dependent cognitive deficits in Cdk/5-KO mice.
Since March 2023 | have become an assistant professor at the University and | have opened new
projects to study the formation of inhibitory synapses and the consequences of CDKL5 pathological
mutations (generated with CRISPR-Cas9 approach) on morpho-functional aspects related to MTs,
including retrograde transport. | have activated various collaborations with national and international
groups with proven experience in the field of iPSCs, neurology and neurogastroenterology. The latter
open the way to a novel project focused on the characterization of gastrointestinal deficits associated
with CDD.

B. Positions, Scientific Appointments, and Honors

2022-present: assistant professor, University of Insubria.

2016-2021: postdoctoral researcher, University of Insubria.

2019: Visiting scientist, Trinity college Dublin

2012-2015: Phd in Neurobiology, University of Insubria.

2022-present: Member of the Centre of Neuroscience - University of Insubria
2021-present: Member of Italian Society of Biophysics and Molecular Biology (SIBBM)



e 2023-present: Guest editor for IIMS. Special Issue "CDKL5 Deficiency Disorders: From
Molecular Mechanisms to Therapeutics"
o Referee for international scientific journals: MDPI, PLOS ONE, Neurobiology of Disease

Honours and awards

2019: Selected candidate for “University of Insubria Senior Post doc grant”

2018: Selected candidate for “Cdkl5 forum junior award”

2017: Selected candidate for “University of Insubria Senior Post doc grant”

2013: Francesco de Luca international master thesis prize. Rotary club Sesto Calende Angera

C. Contributions to Science

| started my acquaintance with CDKL5 during my bachelor thesis in the laboratory of professor Charlotte
Kilstrup-Nielsen at University of Insubria in 2005, with which | have done also my master’s (2009) and
PhD studies (2015). During these years, | have followed CDKL5 from the very beginning contributing
since 2014 with 14 publications (and one submitted) to the current understanding of CDKL5. During my
bachelor studies, | analyzed the functional consequences of some pathogenic mutations in CDKL5. My
master’s thesis was aimed at studying the molecular link between CDKL5 and MeCP2 (Bellini et al.,
Frontiers Cell. Neurosci., 2014; Stefanelli et al., Sci. Rep., 2016) and, finally, during my PhD studies |
characterized the role of CDKLS5 in regulating cell division and microtubule dynamics. In such regard |
found that CDKL5, as MeCP2, is localized to the centrosome and at the midbody in proliferating cells;
accordingly, CDKL5 depletion leads to defective cell division (Bergo et al., J. Biol. Chem. 2015; Barbiero
et al., Sci. Rep., 2017). Importantly, during my PhD studies, | also demonstrated for the first time a link
between CDKL5 and microtubules. Indeed, | started analyzing the functional role of the interaction of
CDKL5 with IQGAP1 that formed the basis of a publication in 2017 (Barbiero et al., Hum. Mol. Genet.,
2017). The link between CDKL5 and microtubules is likely to be of high relevance for future target based
drug therapies. Indeed, my studies have suggested the relevance of evaluating the neurosteroid
pregnenolone-methyl-ether, which promotes MT-dynamics, as a novel drug-based therapy for CDD
(Barbiero et al., 2020 Neuropharmacology; Barbiero et al., 2022 Hum Mol Gen). In particular | have
demonstrated a defective microtubule invasion into dendritic spines that may in part explain the defects
in spine maturation and cognitive alteration associated with CDD. Besides this main stream of my
research, | have collaborated on other projects in the lab, focusing on the role of CDKL5 in neuronal
transmission and connectivity, thus contributing to the studies showing that CDKL5 levels are highly
responsive to neuronal activity (La Montanara et al., J. Biol. Chem., 2015) and to a recent publication
showing that loss of CDKL5 leads to reduced surface exposure of glutamatergic AMPA-Rs, a defect
that we showed can be restored with the antidepressant tianeptine (Tramarin et al., Hum. Mol. Genet.,
2018).
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D. Additional Information: Ongoing, pending and recently completed projects

e 2024-present PI of the project “FAR-University of Insubria - Gut deficits in CDKL5 deficiency
disorder: analysis of CLIP170-IQGAP1-NINEIN complex in the microtubule organization and
cellular adhesion of intestinal epithelial barrier” (tot 25.000€ per 2 years: 12.500€/year).

e 2023-present Pl of the project “Bank of Italy - Generation and morpho-functional analysis of
neuronal and cellular models characterized by pathological mutations in the CDKL5 gene” (tot
30.000€ per 2 years: 15.000€/year).

e 2022-present Pl of the project “Cariplo Telethon Alliance GJC2021 - Functional characterization
of the InSyn1-CDKL5 interaction for dystrophin/dystroglycan complex dependent inhibitory
synapse formation”.GJC21015. (tot 190.000 € per 2 years: 95.000 €/year)

e 2019-2020 Responsible of the grant from the University of Insubria: funding for a one-year post-
doc Research Fellow position (25.000€).

e 2017-2018 Responsible of the grant from the University of Insubria: funding for a one-year post-
doc Research Fellow position (25.000€).
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