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COASY-associated diseases
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Expanding the CoPAN clinical phenotype

5 additional cases with new clinical features:

* deafness

* language and autism spectrum disorder

* cerebellar hypoplasia

* multifocal epilepsy

* microcephaly

* w/ or w/o iron accumulation

Pontocerebellar
hypoplasia

NBIA

Genotype-phenotype correlation?
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Pedigrees of Families

Family 1 Family 2
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Family 3 Family 4
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cDNA (NM_025233.7)

Clinical and Genetic Features

Protein
(NP_079509.5)

Age at onset

Current
age/death

Clinical features

Family 1 c.1222G>A (homo)

Family 2 ¢.1403_1404dupTG
c.1495C>T

Family 3 €.1403_1404dupTG
c.778C>T

Family 3 ¢.1403_1404dupTG
c.778C>T

.1403_1404dupTG

Family 4 ¢ - P

c.1130G>T
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p.Glu408Lys

p.lle469*
p.Argd99Cys

p.lle469*
p.Pro260Ser

p.lled69*
p.Pro260Ser

p.lle469*
p.Arg377Leu

16 months

14 months

2 years

Neonatal

Prenatal

22 years

4 years

13 years

12 years

Death at 7
years

Weakness, hypotonia, dystonia
cognitive decline, seizures

Developmental delay, seizures,
speech delay, hearing loss, hepatic
abnormalities,

Hearing loss, speech delay, seizures,
strabismus

Psychomotor retardation, deafness,
speech delay, autism, hearing loss,
strabismus

Epileptic encephalopathy,
pigmentary retinopathy, hearing loss,
muscular immature differentiation,

Increased T2 signal in GP (eye of the tiger
sign)

Increased T2 signal in caudate nuclei,
putamen, thalami; decreased cortical gray
and white matter volume

Normal until 3 years (cochlear implant
placement)

Dysgenesis of the corpus callosum,
prominence of the anterior commissure

Pontocerebellar hypoplasia, cerebral and
cerebellum trunk atrophy, microcephaly
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Mutations and functional analysis
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PC2:22.9% variance
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Transcriptomic analysis
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PC1: 26,8% variance

Principal component analysis
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GO Biological Processes

Transmembrane transport —

lon transport —

ATP metabolic process —

Cation transmembrane transport —
Response to oxidative stress —
Electron transport chain —
Cellular homeostasis —
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Response to cytokine —
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Protein metabolic process
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Biological Processes and Pathways
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KEGG Pathways

Oxidative phosphorylation —
Metabolic pathways —

TNF signaling pathway —

IL-17 signaling pathway —
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Mineral absorption —

Pathways of neurodegeneration —
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AGE-RAGE signaling pathway —
Galactose metabolism —
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Fructose and mannose metabolism —
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MAPK signaling pathway —
P13K-Akt signaling pathway —
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Biochemical analysis
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Biochemical analysis: CoA and proteins level
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Mouse Models

Generation of COPAN mouse models
* Pathophysiology and pathomechanisms investigation

* Preclinical testing of therapeutic interventions

 Biomarkers identification

Constitutive ablation of
Coasy is not compatible
with life
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Coasy neuronal KO: the Syn-Coasy model
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* No alteration of CoA and acetyl-CoA levels
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* No signs of neurodegeneration or brain pathology
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* Too short lifespan = not suitable for testing new therapeutic approaches
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Conclusions — COPAN models

v COASY patients-derived fibroblasts and mouse models show defective
mitochondrial oxygen consumption rate. Iron metabolism is deregulated but
no iron accumulation was detected. Coenzyme A levels are unchanged.

v'SLICK-mouse model present movement disorder and sign of
neurodegeneration and neuroinflammation.

v’ Treatment of SLICK-Coasy mouse model with PPARy agonist Leriglitazone, led
to a partial recovery of the motor dysfunctions, but to a significantly
reduction of neuroinflammation and levels of proinflammatory cytokines.
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Summary and future directions

v’ Models for the investigation of inborn errors of CoA metabolism
pathophysiology
» CoA metabolism/iron homeostasis/neurodegeneration or
cardio/myopathy relationship?
» Novel phenotypes emerging: other biological processes involved?
v’ Models for preclinical therapeutic interventions
» drugs and supplements
» gene therapy (AAV and nanoparticles-mediated mRNA)

v Normal CoA levels in the brain of the COPAN mouse and in fibroblasts
of COASY patients

» rethink the CoA pathways?
» has COASY additional functions?
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