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NNeur op s yisébraach of pnedicine that deals with
mental disorders attributable to  diseases of the nervous

system O

-Schizophrenia

-Autism (ASD, neurodevelopmental disorders, PMDS)
-Depression

-Epilepsia

-Neurodegenerative Diseases (ALS, M. Huntington,
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In 2020, the Guidelines working group of the European Reference Network ITHACA (Intellectual
disability, TeleHealth, Autism and Congenital Anomalies) established an international consortium of professional and lived
experience experts representing 14 European countries, in order to update and adapt an already existing Dutch guideline

to the European situation.

Clinical synopsis of the European consensus guideline for Phelan-McDermid syndrome

Introduction
Thisis ashortenedersionof the Europearconsensuguidelinefor PhelanMcDermidsyndromgPMS).
More informationincludingextendedackgroundnformation methodsandliteraturereferencegsanbefoundin the Speciallssueof the European Journalf Medical Geneticpublishedn 2023.

This guidelinecoversrecommendationfor individualswith SHANK3-related PMS, butmay alsopartly be applicablefor nonSHANK3related PMSIt is writtenfor professionals.
A andlay versiondgn multiplelanguagesreavailable

Definition and clinical variability of SHANK3-related Phelan -McDermid syndrome

Author links open overlay panel
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https://ern-ithaca.eu/wp-content/uploads/2023/06/Surveillance-Scheme-PMS-improved-lay-out.pdf
https://ern-ithaca.eu/wp-content/uploads/2023/06/Surveillance-Scheme-PMS-improved-lay-out.pdf
https://ern-ithaca.eu/wp-content/uploads/2023/06/Surveillance-Scheme-PMS-improved-lay-out.pdf
https://ern-ithaca.eu/wp-content/uploads/2023/05/Emergency-card-1.pdf
https://ern-ithaca.eu/wp-content/uploads/2023/05/Emergency-card-1.pdf
https://www.sciencedirect.com/journal/european-journal-of-medical-genetics
https://www.sciencedirect.com/journal/european-journal-of-medical-genetics/vol/66/issue/7
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ProSAP1,2/Shankl,2,3 mutations lead to disorders of the autism
spectrum

22913.3 Deletion syndrome Some forms of familiar autism

(Phelan- McDermid Syndrome)
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density proteins

Shank1 -3 mutations and Autism spectrum

Shank1 -3 are postsynaptic
disorders , ASDs

Anxiety and
depression
Socialization
(impaired social
interaction
Communication
(delay or absence of
language)
Behavior (restricted,
repetitive and
stereotypical patterns
of behavior)
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How to tackle neuropsychiatric - neurodegenerative diseases as
Asynaptopathies i ?

Individuals with ASD Intermediate phenotypes
(for example brain imaging,
biochemistry)

HO

Individuals carrying
synaptic mutations

Intermediate phenotypes
) associated with synaptic
defects

Individuals with a similar synaptic defect
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Characterization of the synaptic defects E
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Synaptic defect 1 Synaptic defect 2 Synaptic defect 3 i
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(for example increased mRNA translation
increased NMDA/AMPA ratio)

Identification of a robust readout

* (for example, increased (for example, decreased (for example, decreased
Mass screening Chemical synaptic density) synaptic density) excitatory current)
of drugs libraries Y + ¥
¢ Pharmacological trials

Identification of active and > Clinical outcomes (improvements in biomarkers of response <
safe compounds




Optimization of neuronal staining by CLARITY Expression of Shank2 and
Shank3 in the human brain using

CLARITY to optimize fluorescent
stainings

Braak brain collection at Ulm
University ( about 5000
paraformaldehyde fixed,
diagnosed -neurodegenerative,
Confocal Super-resolution Light neuropsychiatric -
microscopy e %, microscopy . .
human brains ; up to 25 years in
fixative )
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Walfle et al., (2023)



Shank?2 localization and isoforms In the human brain
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Shank?2

Coronal section | Spinal cord Coronal section Il
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EXM-STED
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Resolution STEDYCON: 30 -40nm
(pixel size 25nm)
After expansion (~9-10x): 3.3-4.4nm

After deconvolution :1.15-2.2nm

Delling et al., Mol Psychiatry 2024
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Striatum

Sensory cortex

Wildtype

SHANKS-KO




Clustering of postsynaptic shapes across brain regions in wild type mice Synaptic fingerprint across brain regions
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Shank3 mutations

SHANKS3

P1005Rfs*73
This study

G1339Efs*5 E809X
This study This study

S1202Cfs*81
This study

Q1243X
This study

L1142Vfs*153
This study

A
1 < -

l

= Autism = Autism = Autism = Autism = Autism = Autism
= Global DD = Global DD = Global DD = Global DD =~ Global DD = Global DD

= Severe ID/non verbal =Severe ID/non verbal = Moderate ID/verbal = Moderate ID/verbal = Severe ID/non verbal = Severe ID/non verbal
= Early regression = Late regression = Early regression = Early regression = Early regression

= Large ears

= Long eyelashes

= Wide nasal bridge
« Smooth philtrum

= Long face

= Long eyelashes

= Deep-set eyes

= Smooth philtrum

= Prognathia

= Dysplastic toe nails

= Large detached ears
= Bulbous nose

= Pointed chin

« Retrognathia

= Large ears

= Long eyelashes
= Deep-set eyes
= Wide nasal bridge = Wide nasal bridge
= Strabism = Bulbous nose

= Dental malocclusion = Pointed chin

= Large ears
= Puffy eyelids
= Deep-set eyes

= Hypotonia = Hypotonia = Hypotonia = Hypotonia | = Severe stereotypies
= Ataxia, dysmetria
= Cycling vomiting = Gastroesophageal = Cholesteatoma = Migraines = Gastroesophageal = Scoliosis
reflux reflux
= Seizures = Seizures = Seizures

= Chewing non-food items

and deletions (Phelan McDermid syndrome , PMDS)

Rare Syndromic
Form of Autism

Pathophysiology

- Downregulation
of Shank3
Expression

- Is Shank related
autism a pure
synaptopathy ?

In case of Shank3:
it seems to be
multifactorial and
this should be
considered
searching for
treatment options é

Leblond et al. (2014)



Analysis of PMDS IPS derived muscle cells: Sarcomer
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Analysis of Shank3 KO mice muscle and neuromuscular
junctions
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Sceletal muscle analysis
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Analysis of PMDS individuals muscle biopsies
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Control
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Grip strength is unaltered but grid hanging time is
significantly reduced in Shank3
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Tirasemtiv (troponin activator/sensitizer to Ca) rescues at
least in part muscular hypotonia in mice

Lutz et al., Science Transl. Medicine 2020



