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Precision Medicine in Autism
From identifying gene changes to novel treatment













Mallah, GS (2016)

NNZ-2591 is a synthetic 

analog of cyclic glycine-

proline (cGP) which is 

related to IGF-1 and 

proposed to:

- reduce inflammation

- improve structure of 

synapses

- normalize levels of 

IGF-1

Trofinetide is a protein 

fragment of IGF-1 and 

recently FDA approved for 

Rett syndrome
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Seizure frequency was reduced by at least 25% at all time points 

An open-label study of AMO-01 in PMS and epilepsy

• AMO-01 targets activation of the MAPK-

ERK pathway which is a critical mediator 

for nerve cell survival and synaptic 

plasticity

• Activity of this pathway was markedly 

increased in the cortex of a shank3 knock 

out mouse model of PMS

• A single dose of AMO-01 administered to 

shank3 KO mice (N=10) rescued multiple 

aspects of the PMS phenotype

Levy et al., 2022













• JAG201 is a viral vector-based (AAV9) gene therapy using a miniSHANK3 gene

• Expression of the miniSHANK3 is driven by a nerve cell specific promoter, followed by a 

regulatory element (WPRE) and signaling sequence (hGH)

• The JAG201 program is licensed from the Broad Institute of MIT and Harvard



Full length SHANK3 gene is too large to be packaged by AAV -  

JAG201 contains a miniaturized version of the SHANK3 gene where 

core functional binding sites are conserved. 



JAG201 Preclinical Results – KO mice
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JAG201 Preclinical Results: Non-Human Primates

JAG201 mRNA in neurons throughout key brain regions; 

transgene expression was limited to nerve cells



JAG201 Preclinical Results: Non-Human Primates
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AAV9  with Ubiquitous Promoter

JAG201

Neuron selective promoter and regulatory activity of JAG201 reduces off-target expression in peripheral 

tissues, in contrast to comparable AAV9 vector with ubiquitous promoter and regulatory activity



• Initial study will evaluate 6-9 participants 2-9 years-

old with small deletions and sequence variants

• Adult participants will be evaluated after children

• Study to start in the beginning of 2025





PYC-002 increases shank3 protein 

expression >2 fold in neuronal cell line

PYC-002 reaches neuronal cells in animal models







Sensory Assessment for Neurodevelopmental Disorders (SAND): Clinician-

administered observation and corresponding caregiver interview capturing DSM-5 sensory 

reactivity symptoms in children with neurodevelopmental disorders

P. SiperT. Tavassoli



Audrey Thurm



Neuropsychiatric Symptoms

N = 50
N = 124





Consensus Guidelines Working Groups

Specialty Area Leader(s)

Psychiatry/Psychology Alex Kolevzon

Neurology Jimmy Holder 

Dentistry Tegwyn Brickhouse 

Cardiology Ron Lacro

Gastroenterology Billy Bennett 

Nephrology/Urology Jeff Saland 

Physiatry Scott Paul 

Endocrinology Robert Rapaport 

Clinical Genetics Jon Bernstein 

Primary care Celanie Christensen 

Gynecology Lori Levi

▶ Family representatives participated in many of the working groups 



Why the Phelan-McDermid Syndrome-

Neuropsychiatric Consultation Group (PMS-NCG)?

▶ Patients with PMS may develop complex neuropsychiatric symptoms, 

including features of bipolar disorder, catatonia, and regression in skills;   

▶ commonly react paradoxically to standard medication interventions; 

▶ cared for by a wide array of physician specialties, most of whom have 

minimal experience with PMS;

▶ the family and physician fill out the intake form to provide background and 

focus the team on the consultation questions;

▶ physician sends intake form to alexander.kolevzon@mssm.edu, who 

schedules an hour for a video consult (mondays twice monthly at 2pm ET)





https://pmsf.org/neuropsychiatric-consultation-group
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