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Overview of SCA2
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¢ Cuba has the world's highest concentration of SCA2 subjects, which
is caused by a CAG repeat expansion in the ATXN2 gene and to
date, over 2,000 patients have been diagnosed and 10,000
descendants at risk

* Each year, 35 new cases are diagnosed and 20 patients die from the
disease and the time to death is abot 16 to 20 years after disease onset

s Approximately 25% of cases had juvenile onset and the clinical
course to disability is approximately 10 years.
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. Key Contributions of Epidemiological and Molecular Studies

¢ Initial observations of a large HA population come from the 1970s,
with the first study in eastern Cuba followed by a second survey in
1998 in Holguin province (Vallés, 1978; Velazquez et al, 1998).

*» Nationwide epidemiological studies were conducted in 2003 and
2018, covering the whole country.

*» Also, we have developed epidemiological studies in other countries.

*» These findings emphasize Cuba’s leading role in the epidemiology of
SCAs and highlight the significant public health impact of these
disorders across different countries.
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Key Molecular Contributions
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Chromosomal assignment of the
second locus for autosomal
dominant cerebellar ataxia (SCA2)
to chromoso

Gispert'>*, R. Twells™, G. O

% Localization of the locus for SCA2 disease on the long arm of cromosome number 12
(Gisper, 2013).
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- +» Identifying the specific mutation that causes SCA2 ataxia (Pulst, 1996).
g Moderate expansion of a normally
ey
*» Longer alleles of the SCA6 gene have been found to modify the age of onset in patients

with SCA2 (Pulst, 2005).

Molecular diagnosis of a sample of the Cuban population

& ol ofthe Cuban popucin % Creating an animal model of SCA2 expressing the gene with 75 CAG repeats (Aguiar,
Nieves Santos, = Jorge Aguiar? Julio Ferndndez,2 Maria Vézquez,2 2 O O 6 ) .

George Auburger,” Suzana Gispert,® Yssel Mendoza,” Julia Garcia,? Luis Veldzquez'
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Center for Genetic Engineering and Biotechnology. PO Box 6162, Havano 10600, Cuba.
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% Evidencing that long normal alleles are the main source of new SCA2 mutations
explaining the high prevalence of SCA2 in Cuba (Laffita, 2011).

0.1093/brain/awh586 Brain (2005), 128, 2297-2303

Spinocerebellar ataxia type 2: polyQ repeat
variation in the CACNAIA calcium
channel modifies age of onset

"2 Nieves Santos,® Dai Wang,** Huiying Yang,** Duong Huynh,'?
Pattie Figueroa'

» Elevated peripheral inflammation markers in SCA2 patients were associated with
cognitive deficits (Vazquez, 2024, 2025).

Peripheral Inflammation Links with
the Severity of Clinical Phenotype
in Spinocerebellar Ataxia 2

* The implementation of predictive diagnostic programs benefited over 2,000 individuals
from more than 150 families.




Il.- Comprehensive Phenotype Characterization

% Cerebellar disorders (100%)
o Ataxia of the gait
o Intention tremor
o Dysmetria
o Incoordination of the upper and lower limbs
o Cerebellar dysarthria

*+ Non-cerebellar signs:
o Slowing of saccadic eye movements (95%)
Peripheral neuropathy (73%)
Amyotrophy (30%)
Sleep disturbances (90%)
Cognitive disorders (48%)

O O O O

*» Final Stage:
o Severe weight loss
o No speech/anarthria
o Severe disphagia

Velazquez-Pérez L, et al. Cerebellum 10:184-198, 2011.
Velazquez-Pérez L, et al. Neuros Letter, 2009



lll.- Indentification of Biomarkers

Biomarkers are classified according to the nature of the measurement and include Clinical, genetic,
biochemical, imaging, electrophysiological and digital biomarkers.
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Digital Biomarkers
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Electrophysiological Biomarkers Multimodal Biomarkers

Genetic damage Biomarkers

Biomarkers Definitions Working Group, 2001
Velazquez-Pérez L, et al. Clinical Neurophysiology 135 (2022) 1-12



Digital Biomarkers
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Gait Variability in Spinocerebellar Ataxia Assessed Using Wearable . . . , , .
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Gait and Postural Sway Deficits
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Saccade Velocity is
Controlled by Polyglutamine
Size in Spinocerebellar
Ataxia 2
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Ann Neurol 2004;56:444—447
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Electrophysiological k itures in patients and plL\\mpmm itic
relatives with spinocerebellar ataxia type 2

Luis Veldzquez Pérez *, Gilberto Sénchez Cruz, Nalia Canales Ochoa,
Roberto Rodriguez Labrada. Julio Rodriguez Diaz. Luis Almaguer Mederos. José Laffita Mesa
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Electrophysiological Biomarkers

Electrophysiological measures are useful parameters to assess the
neurodegeneration of non-cerebellar system in pre-ataxic and ataxic stages of SCAZ2.

curological

Saccade velocity is reduced in presymptomatic spinocerebellar ataxia type 2
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Progression markers of Spinocerebellar Ataxia 2. A twenty years neurophysiological
follow up study
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Transcraneal Magnetic Stimulation
Increasing of the CMC (93%)

Video-Polysomnography
REM Sleep pathology (84%)

Sensory Nerve Conduction Studies
Decrease of the sensory nerve amplitude (92%)

Electronystagmography
Saccade Slowing (95.1%)

Velazquez-Pérez L, et al. Clin Neurophysiol 2009, 2016
Rodriguez-Labrada R, et al. Mov Dis, 26(2):347-350, 2011.
Velazquez-Pérez L, et al. J Neurol Sci, 2007
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IV.- Prodromal Stage in SCA2

Chronological order of prodromal disease stage abnomalities according to time to ataxia onset

Asymptomatic stage Prodromal stage

1
\ Electrophysiological features

Sensory axonal +» Earliest stage: saccade slowing and REM sleep
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** Near ataxia onset: MRI evidence of pontocerebellar and
mild cortical atrophy.
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Prodromal Spinocerebellar Ataxia Type 2: Prospects for Early Comprehensive Study of Early Features in Spinocerebellar Ataxia
2: Delineating the Prodromal Stage of the Disease

in individuals at risk: a longitudinal study
Interventions and Ethical Challenges
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Luis Veldzquez Pérez, DSc, PhD, " Roberto Rodriguez-Labrada, PHD, " and José Miguel Laffta-Mesa, PhD'?

Lancet Neurology 2014 I —



V. Contributions to Therapeutic Approaches

*» Nine clinical interventions involving nearly 300 patients and 31
preclinical individuals have been developed in Cuba SCA2 ot o Prncinle eoues fom & Radmiord Gontoled Sy
S u bj e CtS . Roberto Rodriguez-Labrada, PhD,'? © Ricardo Ortega-Sanchez, MD,' Patricia Hemandez Casafia, PhD,”

Orestes Santos Morales, MD, Maria del Carmen Padron-Estupifian, MD,* Maricela Batista-Nuriez, MD,®
Daise Jiménez Rodriauez. MSc.® Nalia Canales-Ochoa, BSc.' Amov Pefia Acosta. BSc.'

*+* NeuroEPO was safe and exhibited a small clinical effect on
motor and cognitive abnormalities after 6 months.

Neurorehabilitation Therapy in Spinocerebellar Ataxia Type 2:
A 24-Week, Rater-Blinded, Randomized, Controlled Trial
. - . . . . ) : :
+» The rehabilitation treatment improves subtle coordination
Julio Cesar Rockiguez-Diaz, BSc, " Luis Veldzauez-Pérez, DSc, > Roberlo Rockiguez Labrada, PhD, "
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deficits in prodromal SCA2 and reduces SARA scores in s s o b o s et
. . Lorenzo Reynaldo Cejas, BSC,' Yanelza Gonzalez Zadivar, BSu‘I and Dennis Almaguer Golay, Msc'
symptomatic patients.

*» Rehabilitation should be integrated with future disease-
m O d Ifyl n g th e ra p | e S . Neurorehalbilitaltion‘ﬂl\n;{;:lrnoc\i.rg;1 it::dvgézzrzﬁla;?[reﬁ;ln Prodromal SCA2:

Luis Velazquez-Pérez, DSc,"" Julio C. Rodriguez-Diaz, BSc,' Roberto Rodriguez-Labrada, PhD,"#*
Jacqueline Medrano-Montero, PhD, " Annety B. Aguilera Cruz, MD," Lorenzo Reynaldo-Cejas, BSc,'
Mariela Géngora-Marrero, MSc," Annelié Estupiftan-Rodriguez, BSc,' Yaimeé Vazquez-Mojena, MSc"?* and

¢ The Cuban SCA2 population represents one of the world’s
most valuable human platforms for hereditary ataxia trials.



Key Messages

*+ The Cuban Ataxia Project is a model for the comprehensive
management of neurodegenerative disorders that could be useful
to other regions of the world.

*+ Cuba provides a homogenous cohort that has been well-studied,
as well as organizational expertise and strategic vision to an
iInternational network.
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