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ñNeuropsychiatry is a branch of medicine that deals with 

mental disorders attributable to diseases of the nervous 

systemò
-Schizophrenia

-Autism (ASD, neurodevelopmental disorders, PMDS)

-Depression

-Epilepsia

-Neurodegenerative Diseases (ALS, M. Huntington, 

M Parkinson, M Alzheimeré.)

-Delirium

éé..
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Founded  2013 in Ulm 

PMDS outpatient  clinic  in Ulm:

About  150 families

 ĂHot lineñ
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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

This is a shortened version of the European consensus guideline for Phelan-McDermid syndrome (PMS). 

More information including extended background information, methods and literature references can be found in the Special Issue of the European Journal of Medical Genetics published in 2023.

This guideline covers recommendations for individuals with SHANK3-related PMS, but may also partly be applicable for non-SHANK3-related PMS. It is written for professionals. 

A clinical surveillance scheme, emergency card and lay versions in multiple languages are available.

Definition and clinical  variability  of  SHANK3 -related Phelan -McDermid  syndrome
Author links open overlay panel

European Journal of Medical Genetics

Volume 66, Issue 7 , July 2023, 104754

And  all the others  European 

Foundations  

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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Postsynaptic  
membrane

The ProSAP /Shank  Ămasterñ PSD complex
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Some forms  of  familiar  autism

Durand, Betancour , Boeckers  et al., Nature Genetics  (2007)

Durand, Heinrich. Proepper, et al., Plos Genetics  (2012) 
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ProSAP1,2/Shank1,2,3 mutations  lead to  disorders  of  the autism  

spectrum

22q13.3  Deletion  syndrome 
(Phelan- McDermid  Syndrome)

Bonaglia et al.  American J Hum Genetics (2001)   

-autism
-severe  speech  delay

-mental retardation , epilepsy

-muscular  hypotonia , dysmorphic  features



Leblond et al. (2014)

Shank1 -3 are postsynaptic  density  proteins  

Shank1 -3 mutations  and Autism  spectrum  

disorders , ASDs



Delorme et al., Nat  Med, 2013

How to tackle  neuropsychiatric  - neurodegenerative diseases  as 

Ăsynaptopathies ñ ? 



Wölfle et al., (2023) 

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, 

neuropsychiatric - 

human brains ; up to  25 years  in 

fixative )
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Shank2 localization  and isoforms  in the human brain



Shank2     Shank3
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Shank3 mutations  and deletions  (Phelan McDermid  syndrome , PMDS)

Leblond et al. (2014)

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 



Analysis of  PMDS iPS derived  muscle  cells : Sarcomer  

Alterations

Lutz et al., Science Transl. Medicine 2020
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Analysis of  Shank3 KO mice  muscle  and neuromuscular  

junctions
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Analysis of  PMDS individuals  muscle  biopsies  
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Analysis of  PMDS individuals  muscle  biopsies  



Slight  alterations

Reduction  of  Z-disc 

width ;

A-band length  

alterations  (age?)

Developmental  

delay ;

Smaller  NMJs and 

less  foldings

Lutz et al., Science Transl . Medicine  (2020)



Grip strength is unaltered but grid hanging time is 

significantly reduced in Shank3 Ko mice ( hypotonia ?!)

Bauer et al., (2024)

Inverted  grid  hanging  testé.



Tirasemtiv (troponin activator/sensitizer to Ca) rescues at 

least in part muscular hypotonia in mice

Lutz et al., Science Transl. Medicine 2020


