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Challenges and Opportunities 

•Brain disorder of genetic origins 
•Importance of  early diagnosis and intervention for lifelong 
outcome and cost of care 

•American Academy of Pediatrics 
–Screening (18 and 24 months) 

•Median age of diagnosis in US: 4-6 to 5.7 years 
•Missed opportunity for attenuating, maybe preventing the 
burdens associated with autism 

•Community Disparities 
•No Community-viable system of care 
•Reimbursement systems NOT in place  

–Dx services under reimbursed 
–Tx services un-reimbursed 



The Realities of Autism:  
…Changing the nature of autism for children tomorrow 
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Jones et al.  (2008). Arch Gen Psy, 65(8), 946-54.;  Klin et al. (2009). Nature, 459, 257-61.; Jones & Klin (2009). J Am Acad  Child & 
Adoles Psy,, 48(5), 471-3; Shultz et al. (2011). PNAS, 108(52),  Jones & Klin (2013). Nature, in press. 
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The Science of Clinical Care 

• The largest and most comprehensive center for CLINICAL CARE in the 
country (5,712 unique patients seen in 2013; ~ 8 fold larger than 
leading centers) 

• Clinical Assessment, Medical Care & Treatment Programs 
• Care Coordination and Advocacy 
• Community and Educational Outreach 
 

• Among the most comprehensive hubs of CLINICAL SCIENCE in the 
country  

• NIH Autism Center of Excellence (one of only 3) 
• genes, neurobiology, brain & behavior, animal modeling 
• behavioral and medical treatments 
• empowerment of families and communities 



  GENETIC                  MECHANISMS OF SOCIALIZATION            BEHAVIORAL         
LIABILITY                                                                                            SYMPTOMS 

First 2 years  
of life 

Jones & Klin (2009). J of the American Academy of Child and Adolescent Psychiatry, 48(5): 471-3. 



Autism Disrupts the Platform  
for Brain Development 

AGE (in months) 
birth 18 months 

MH Johnson PhD 
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The Brain Becomes 
Who We Are.... 

JE LeDoux PhD 

H-J Park PhD 



Attention to Biological Motion 

not significantly different  
from chance, p > .05 

Non-verbal mental-age 
matched control 

Verbal mental-age match 

Klin & Jones (2008). Developmental Science 11(1),40-6. 





Exploring Audiovisual Synchrony 
Autism Group     N = 21 

• A “pat-a-cake” finding led to the hypothesis 
that children’s visual behavior was being 
guided by physical, not social contingencies. 



Klin, Lin, Gorrindo, Ramsay, & Jones (2009). Nature, 459, 257-261.   



Patterns of visual fixation to 
approaching caregiver 

                                                    
Jones, Carr, Klin (2008). Archives of General Psychiatry. 65(8):946-54. 



Watching a face ... but seeing physical properties? 



Jennings 
Xu 

Fixation on Mouth and Eyes as a Function  
of Audiovisual Synchrony 

ASD TD 



The Brain Becomes 
Who We Are.... 

JE LeDoux PhD 



Growth Charts of Social Engagement 
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Marcus Autism Center 

Strategic Plan 

Psychopharmacology & 
Clinical Trials 

Diagnosis & 
Treatment 

Behavioral 
Neuroscience 

Animal Models 

Genetics 

Neurobiology 
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Marcus Autism Center,  
An NIH Autism Center of Excellence 

Social Visual Engagement in 
Infants(0 to 36 months) 

Social Vocal Engagement in Infants 
(0 to 36 months) 

Treatment in Infants & Toddlers 
(beginning at 12 months) 

Social Visual Engagement & 
Brain Development in a Model System 

19 









age 
(months) 

pe
rc

en
t f

ix
at

io
n 

eyes 
mouth 
body 
object 

TD mean 

+/- 1 SD 

Jones & Klin (2013). Nature, 504, 427-431.   

Growth Charts of  
Social Visual Engagement 

(Typically-Developing Children) 
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ASD, N=11, male, 747 trials 

TD, N=25, male, 1637 trials 
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Eye Fixation, and Rate of Change 
in Eye Fixation 
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Eye Fixation, and Rate of Change 
in Eye Fixation 
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Body Fixation 
Children with ASD relative to 
Typically-Developing Norms  
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F1,34 = 12.08, p =.
002 

Object Fixation 
Children with ASD relative to 
Typically-Developing Norms  
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Growth Charts 
of Social Engagement to Enable 

Early Diagnosis 



Decline in Eye Fixation Predicts Severity of 
Outcome 



Differences Present within the First 6 Months of Life 

eyes 

body 



Known Dx LOOCV Known Dx LOOCV 

eyes body 

Internal Validation 



6 Independent 
Test Cases 

External Validation 



Translational Opportunities 
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•High-throughput, low-cost, 
deployment of universal 
screening in the community 

•Early detection, early 
intervention, optimal 
outcome 

•Prevention or attenuation 
of intellectual disability in 
ASD 



New Scientific Hypotheses 
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•Genetics: gene expression 
and methylation studies 

•Gene x Environment: alleles 
more plastic to 
environmental influences? 

•Targeting onset of 
treatment at these 
“INFLECTIONABLE” points? 

•WILLIAMS SYNDROME 



Marcus Autism Center 

Molecular Genetics 
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Steve Warren, 
PhD, FACMG 

Mike Zwick, 
PhD 

Jen Mulle, 
PhD 

Peng Jin, 
PhD 

David Cutler, 
PhD 



Eye Fixation 
Are we wrong? Not one but in fact two curves? 

•Reflexive 
•Experience Expectant 
•Subcortically controlled  

• Interactional, Reward-Driven 

•Experience Dependent 

•Cortically controlled  
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New Scientific Hypotheses 
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•Human Developmental 
Neuroimaging 

•Specific developmental 
timing of cortical-
subcortical connectivity 

•Non-Human Primate 
Developmental 
Neuroimaging 

Longchuan Li, PhD 

Sarah Shultz, PhD 



Ontogeny & Neural Basis of Social Visual Engagement 
in Monkeys 
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Yerkes Field Station, Lawrenceville GA 
-> Never separated from mom 

-> Remain in social group 

Jocelyne Bachevalier, PhD 

Xiao Ping Hu, PhD 

Lisa Parr, PhD 



Marcus Autism Center 

Ontogeny & Neural Basis of Social Visual Engagement 
in Monkeys 

In vivo diffusion MRI data 
showing major white matter 
pathways in a 2-week-old 
rhesus macaque.  

Jocelyne  
Bachevalier, PhD 

Longchuan Li, PhD 



Marcus Autism Center 

Psychopharmacology & 
Clinical Trials 
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Larry Scahill, MSN, PhD 

Karen Bearss, PhD 

Nathan Call, PhD William Sharp, PhD 

• Clinical trials in psychopharmacology, parent 
training, feeding disorders, severe behavior, skill 
acquisition 

• MAJOR CHALLENGE 
• QUANTIFYING Autism 



Improving Access to Early Intervention 
….from 5 years to 2 years 
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(National Research Council, 2001) 

…so how do we achieve 25 
hours per week in which the 
child is engaged  
actively and productively in 
meaningful activities? 

ALLEVIATE 
AUTISM 



Augmenting Access to Early Treatment 
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Amy Wetherby, PhD 

Jennifer Stapel- 
Wax, PsyD 



Marcus Autism Center 
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the Community: Families,  
Pediatricians, Early Intervention Providers 
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Marcus Autism Center 

Teaching Strategies & Supports to  
Promote Active Engagement 

Supports for better skills 
Model and expand language and play skills 
Extend activity, child’s roles, & transitions   

Balance demands and supports 

 

Supports for social reciprocity 
Natural reinforcers  Waiting for initiation and balance of turns  

Clear message to ensure comprehension 

Supports for a common agenda 
Positioning    Follow child’s attentional focus   
Motivating activity with clear roles & turns 



Marcus Autism Center 

Goals for Early Treatment: 

Every wakeful hour in the home and in the community 

Child Behaviors 
ACTIVE ENGAGEMENT 

1. Emotional Regulation 
2. Productivity 
3. Social Connectedness 
4. Gaze to Face 
5. Response to Verbal Bids 
6. Directed Communication 
7. Flexibility 
8. Generative Ideas 

Parent Behaviors 
TRANSACTIONAL SUPPORTS 

1. Participation & Role 
2. Make Activity Predictable 
3. Follow Child’s Attention 
4. Promote Initiations 
5. Balance of Turns 
6. Support Comprehension 
7. Modeling 
8. Expectations & Demands 
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Marcus Autism Center 

Our ultimate goal 
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To make autism  
an issue of diversity,  

not of disability 
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