
Neurodevelopmental disorders are conditions in which the brain develops differently from that which would be typically expected, leading to functional
impairment.
For many neurodevelopmental disorders, the cause remains unknown, in recent years the importance of genetic causes has become more apparent,
especially for more marked manifestations such as intellectual disabilities and autism. For many years the vast majority of cases of ID and autism were
idiopathic in nature. However, advances in human genetic sequencing techniques are increasingly identifying hitherto unknown genetic mutations.
A limiting factor for conducting trials for single gene disorders is that they are relatively rare. But, this can be overcome by establishing meaningful groupings
of single gene disorder based on shared mechanism factors. In order to achieve this, there is a need to establish whether there are overlapping dysfunctions
in human phenotypes.

Neurodevelopmental disorders are conditions in which the brain develops differently from that which would be typically expected, leading to functional
impairment.
For many neurodevelopmental disorders, the cause remains unknown, in recent years the importance of genetic causes has become more apparent,
especially for more marked manifestations such as intellectual disabilities and autism. For many years the vast majority of cases of ID and autism were
idiopathic in nature. However, advances in human genetic sequencing techniques are increasingly identifying hitherto unknown genetic mutations.
A limiting factor for conducting trials for single gene disorders is that they are relatively rare. But, this can be overcome by establishing meaningful groupings
of single gene disorder based on shared mechanism factors. In order to achieve this, there is a need to establish whether there are overlapping dysfunctions
in human phenotypes.

Introduction

We will recruit 96 participants (32 Fragile X, 32 SYNAGP1 related ID, 32 controls) who will undertake a number of clinical and cognitive assessments:
Clinical Assessments
- Clinical Interview
- Questionnaires: Social Responsiveness Scale, Social Communication Questionnaire, Conners ADHD scale, Vineland 3, Childhood/Adult Behaviour Checklist,
Children’s Sleep Habit.

Cognitive Assessments
- Leiter 3 - A set of neuropsychological tests which are specifically designed for use in populations with impaired verbal abilities.

- EEG:
A) Auditory oddball task - During this task, participants listen to a series of repeated tones, with around 90% of these being the same tone and 10% being
different.
B) Resting State task - Participants remain still and relaxed for 3 minutes.

- Eye tracking:
A) Visual search task - Participants are presented with identical stimuli consisting of letters arranged in a circle with one odd one out. The exceptional item
can either be visually distinct or visually similar. Participants gaze should be naturally drawn to exceptional item and the time taken to look at this item is a
marker of processing speed.

B) Attention to social stimuli task - A free viewing task where participants are presented with a range of social stimuli of increasing complexity: neutral faces
(Face scanning), faces presented in an array of non social objects (Pop-out), and faces presented naturalistically as part of a complex image (Social
Preferential Looking).

C) Visual disengagement (Gap-Overlap) task – In this task, participants are presented with a central target followed by a peripheral target which then appears
to the left or the right of the central stimulus. The task contains a gap, overlap and baseline condition. In the gap condition, the peripheral target appears
200ms after central target offset. In the overlap condition, the central and peripheral stimulus remain simultaneously on screen. In the baseline condition,
the peripheral stimulus onset is the same time as the central stimulus offset.
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Examples of stimuli for each task (A) Face Scanning; (B) Pop-out; (C) Social Preferential Looking
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Outcomes
- To determine whether the convergence demonstrated in laboratory models of single gene neurodevelopmental disorders is reflected in humans affected 
by the conditions.
- To provide detailed descriptions of the clinical and cognitive phenotype of these rare conditions using standardised instruments.
- Is there a clear relationship between objective measures of cognition and clinical presentation?
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Aim 
This current project aims to establish and compare the detailed clinical and neurocognitive human phenotypes of two neurodevelopmental disorders –
Fragile X syndrome and SYNGAP1 related ID.
Fragile X syndrome and SYNGAP1 related ID result in the impaired functioning of the FMR1 and SYNGAP1 genes, respectively. Laboratory studies have shown
that there is convergence between Syngap1 mutations and Fmr1 mutations in respect of the biochemical pathways affected at the synapse (Barnes et al.,
2015). For example, Syngap1 heterozygous knockout (Syngap+/-) mice and Fmr1 knockout (Fmr1-/y) mice both showed increases in basal protein synthesis
and metabotropic glutamate receptor (mGluR) dependent long term depression in the hippocampus. Further, behavioural and cognitive studies of Syngap+/-
and Fmr1-/y knockout mice have also shown similarities between the phenotypes (Jeyabalan & Clement, 2016).
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