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Background
Many individuals with neurodevelopmental 

disorders (NDDs), including autism spectrum 

disorder and intellectual disability, have co-

occurring medical, clinical, and behavioral issues 

that may make access to brain research difficult 

(Bauman 2010; Polyak et al. 2015). For instance, 

individuals who are non-ambulatory or struggle 

with changes in routine may face barriers 

associated with travel to the universities where 

brain research equipment is often housed. 

OBJECTIVE
Here, we describe the methods and 
procedures of the BioGENE Study – a mobile 

EEG study of two populations with rare NDD-

associated disruptive genetic mutations (GRIN2B 

and SCN2A). 

• Both of these populations have high-rates of 

autism, intellectual disability, and hypotonia 

(low body tone) that often greatly restricts 

motor development (Arnett et al. 2020; 

Freunscht et al. 2013; Sanders et al. 2018; Shi 

et al. 2012).

Data collection 

considerations

Methods
BioGENE Study: September – December 2021
• Research testing with 55 toddlers, youth, 

adolescents, and young adults with GRIN2B and 

SCN2A mutations (Figure 1). 

• Majority of testing was conducted within the 

participant’s home in a quiet place (e.g., kitchen 

table, bedroom). 

• Participants completed three EEG tasks (resting 

state and two auditory oddball tasks). 

Prelim results

Experimental design

Participants from the BioGENE study (to date): 

27 with GRIN2B mutations

26 with SCN2A mutations

P3a results: Condition x Experiment x Gene group: 

F(1,7949)=6.75, p=.009

Data collection success
• 16/55 (29%) were non-ambulatory or 

required assistance to walk

• 36/55 (65%) were nonverbal 
⇢ 4 participants only use a few phrases

• 54/55 (98%) participants successfully 
completed at least 1 experimental task. 

One child refused to wear the EEG net due 

to extreme sensory sensitivities involving 

both wearing hats and anything wet.

De-sensitization procedures

Technological considerations
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• Increase access to research for rural
and non-ambulatory & medically 
complex populations

• Improve success for youth with 

sensory sensitivities & unique 
behavioral needs

Two auditory oddball paradigms
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Addressing anxiety

Adapting to child’s needs

Teamwork!
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P3a habituation: 

Similar to ASD 

(Hudac et al., 

2018), quadratic 

slope significant, 

p=.002. However, 

did not interact 

with condition, 

experiment, or 

gene group

Thank you!
Many thanks to the families who participated 

in the BioGENE study (so far – and future 

families!). It was an amazing road trip, and we 

look forward to seeing you again soon!
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