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Why are we studying autism?

• An estimated 1 in 44 children have Autism Spectrum Disorder (ASD) in the US

• ASD has a huge range of symptom severity, which is why we now call it Autism Spectrum

Disorder rather than just autism

• It has a really big impact on people’s lives, and by understanding it better we might be 

able to help people with ASD live better, more fulfilled lives



If it’s such a big deal, why 
haven’t we solved this yet?

First off, ASD symptoms are 

complicated and tightly bound with 

a huge variety of factors

Image showing symptoms of autism



Do their brains look any 
different?

Interestingly, ASD doesn’t seem to 

cause any obvious differences in 

macro brain structure.

Image comparing ASD and NT brains
See Haar, et al. (2016)



Well, ok, what about a 
smaller scale? Are there 
any likely causes?

The oxytocin hormone is closely 

linked to social interactions

Diagram of oxytocin interacting with an oxytocin 
receptor
See: Mitchel et al. (1998)



Well, ok, what about a 
smaller scale? Are there 
any likely causes?

The oxytocin hormone is closely 

linked to social interactions

Diagram of oxytocin interacting with an oxytocin 
receptor
See: Mitchel et al. (1998)



That’s… great. Have you 
actually found anything?

As it turns out, yes!

Figure comparing ventral pallidum (VP) and Nucleus 
Basalis of Meynert (NBM) OXTR binding levels
See Freeman et al. (2018)



Cool, but why just those 
places?

They’re important for some specific 

aspects of ASD.

Let’s start with the nucleus basalis.

Figure showing differences in gaze between ASD and 
NT subjects.
See Senju and Johnson (2009)



Ok, but what about the 
ventral pallidum?

Turns out it also has close ties to 

ASD behaviors

Figure showing ventral pallidum’s role in reward 
pathway.
See Smith et al. (2009).



Time out!
Why is this happening?



Let’s talk about those SNPs for a 
second…

OXTR gene diagram
Source: ensembl database, April 2022



…. and the stuff around them

OXTR gene regulation diagram
Source: ensembl database, April 2022



…. and the stuff around them

OXTR gene regulation diagram
Source: ensembl database, April 2022



OK, what did you do?

We figured out what SNPs they had!

Image of 
Illumina 
Infinium Assay

Image of 
genotype 
clustering



What did we find?







Let’s look at 
some 
numbers!



Let’s look at 
some 
numbers!



So it’s figured out then?

Here’s what we’ve found so far:

• There is some structure to 
the data, but it’s not clear-
cut

• Subject age and three 
different SNPs (genetic 
mutations) seem to be 
impacting OXTR binding 
levels

• We can explain about 50% 
of the OXTR binding 
variation with the factors 
we’re looking at

It’s definitely a start, but let’s make 

sure this makes sense!



What’s next?

Image of GWAS study Image of in-situ hybridization conducted in Freeman lab
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Questions?
(You can ask me to go back to a slide)

Running out of time to ask your question?
Go ahead and shoot me an email at eedayley@gmail.com.


