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Outline 

1) Brief overview of translational neuroscience 
approaches including strengths and limitations 

 

2) Overview of eyetracking methods & select autism 
findings 

3) Overview of electrophysiology methods & major 
autism findings 

4) Overview of fMRI methods & select autism findings 



Translational Neuroscience 

Research designed to understand biological 
substrates of psychological / perceptual / 
cognitive / motor / emotional processes. 

 

Typically uses specialized equipment to measure 
activity in the brain, ANS, or skelotomotor 
system. 



Why Translational Neuroscience? 

Translational neuroscience measure “endophenotypes”, 
intermediate traits that lie on the developmental pathway 
from genes to phenotype. 

Such traits may be more proximal to etiology (e.g., genes) than 
downstream behavioral phenotypes, and thus may provide 
measures of causal mechanisms of psychiatric disorder. 

  

During et al, 2011  
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Temporal vs Spatial Resolution 



Questions Addressed 

Neural Mechanisms of Pathophysiological Processes 
 e.g., Describe brain function in children with ASD 
 
Genetics & Vulnerability Models 
 e.g., Describe brain function in first-degree relatives 
 
Intervention Research (but be careful) 
 e.g., What are the effects of treatment on brain function? 
 
Classification/Diagnosis/Subtyping (DSM-6 and beyond) 



Advantages of an endophenotypic approach  

• Directly measure neurobiological processes 
• Window into disease mechanism 

• Decreased reliance on verbal reports 

• Sensitive to processes that are outside of 
awareness or are subthreshold 

• Well suited for studies addressing 
chronometry of responses 



Limitations of an endophenotypic approach  

• Signal-to-noise limitations 

e.g., sensitivity to electrical artifacts or motion 

• Signal processing is time- and labor-intensive 

• Questionable external and face validity 

• Limited use in naturalistic context 

• Psychometric issues (test-retest stability, construct 
validity, reliability). 

• Not the gold-standard; not “unbiased”; verbal 
reports and behavior should not be overlooked. 



1. Eyetracking 









Elison et el (IBIS Network) 



•Infants later diagnosed with ASDs showed decline in eye fixation from 2 - 6 months old 
•Suggests a developmental window when disrupted social process may canalize social 
development. 



2. Scalp-recorded electrophysiology 

 Electroencephalography (EEG) & event-related 

potentials (ERPs) 



Electrophysiological Recording 

Brain 

Amplifier Bank 

Electrode Array 

(e.g., n = 64) 



Collected by placing sensors (or 
electrodes) onto the scalp 

 

Number of sensors can vary from 
a couple to over 300 



EEG is a direct measure of 
brain activity  

 

EEG has a very high time 
resolution (in ms range) 

 

EEG is relatively cheap 

10 seconds of typical EEG activity  
from 21 channels recorded from a healthy adult 

  Advantages: 

channel 1 

channel  10 

channel  21 

Time (sec.) 



ERPs & information processing 

Response Cognition  Perception 

SPN ERN P3a/P3b P1/N1 CNV/RP 

anticipation 

selective attention 

category specific  

processing 

P2/N2 

memory updating 

response preparation 

response evaluation 



ERPs of face processing in autism 

• Face sensitive component (N170) 

– One of the earliest stages of face processing (by 3 months) 

– Structural encoding (recognizes a face as a face) 

– Sensitive to inversion & decomposition effects 

• Also other components (e.g., N290, P400 and  
negative slow waves). 



ERPs of faces encoding in autism (N170) 
(Upright vs inverted faces in adults → delayed N170 in ASD (15-42 yo) 

McPartland et al, 2004 (see also Hileman et al., 2011) 



ERPs of face recognition in autism (N290) 

Familiar vs unfamiliar faces in 18-47 month olds (Webb et al, 2011). 



EEG & ERP to faces & objects in 4-6 year old who received ESDM vs TAU for 2 years. 

JAACAP, 2012 



3. Functional Neuroimaging (fMRI) 



 



Synopsis of MRI 

M: Put subject in strong magnetic field 

 

R: Transmit radio waves into subject, turn 
off transmitter, receive radio waves 
emitted by subject’s brain. This is the 
MR signal.  

 

I: Translate the emitted MR signal into 
brain images. 



fMRI of Autism: Face Processing 

“Fusiform Face Area” is responsive to faces in typical 
development (Kanwisher, 1997) 

Activation of FFA is disrupted in autism (Schultz, 2005 and >20 
other studies) 

TD ASD 





Underactive “Face Area” Overactive Amygdala 





fMRI of Autism: Cognitive Control 

Linkages to restricted & repetitive behaviors in autism due to functions of 
frontostriatal brain systems. 

Tower task Go/NoGo task 







Autism as a Disorder of Functional Brain Disconnectivity 

Line widths reflect magnitude of 
group differences (Mason et al., 2008) 

Synchronization of  activation across brain regions reflects circuit-
level activity (areas that “work together”) 







Conclusions 
Eyetracking: 

Excellent tool for studying the emergence of attentional impairments very 
early in development. 

Decreased visual attention to the social world & eye regions. 

Electrophysiology: 

Excellent temporal resolution and suitable for studies of infants. 

Decreased amplitude of face processing ERP components. 

Initial evidence of sensitivity to early behavioral interventions. 

Functional brain imaging: 

Provides information about brain function with good temporal and spatial 
resolution. 

Aberrant activation in brain regions coding for social information (e.g., face 
processing), cognitive control, and reward valuation. 

Emerging evidence of network-level brain disconnectivity. 



Future Directions 

• Longitudinal studies to address 
neurodevelopment and critical risk periods. 

• Larger samples (ABIDE; NDAR). 

• More psychiatric comparison groups. 

• Should consider dimensional impairments across 
disorders (e.g., RDoC). 

• Intervention studies are needed to understand 
and predict treatment effects. 



Questions? 

gabriel_dichter@med.unc.edu 
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