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1. {ǇƻƴǘŀƴŜƻǳǎ aǳǘŀǘƛƻƴǎΥ LƴŎǊŜŀǎŜŘ ǊŀǘŜ ƻŦ άŘŜ ƴƻǾƻέ ŎƻǇȅ ƴǳƳōŜǊ 

variations: submicroscopic deletions or duplications of DNA sequences. 
More common in simplex than multiplex families. Opened door to two 
genetic mechanisms: inherited gene mutations and spontaneous copy 
number mutations- instability in replication of DNA 

2. Potential reversal of  Neurodevelopmental Disorders (in Fragile X, Rett & 
Angelman Syndromes) in adult mice  

The Top 10 of 2007 όŎƻƴǘΩŘΦύ 

 

Abnormalities in Genetic Code for Brain Development 
Ą 

Abnormal Mechanisms of Brain Development 
Ą 

Structural and Functional Abnormalities of Brain 
Ą 

Cognitive & Neurological Abnormalities 
Ą 

Behavioral Syndrome 
 

Pathophysiology From DNA to Behavior:  
A Connected Sequence of Mechanisms 



 

 

 

Define mechanisms of manifestations 

 

1. The Main Thing 



 

 

 

Etiology-triggering event 

Pathophysiology- how event is operationalized 

Specific actions: Functional analysis of behavior 

Cause Means Different Things 



 

 

Scientists widely agree there are many etiologies. 

 

Trigger a common pathophysiologic sequence 

Of structure function alterations in the brain. 

Ψ/ŀǳǎŜ ƻŦ !ǳǘƛǎƳΩ 



 

 

Leads to more effective treatments  

That are closer to origin of manifestations 

 

Ultimately leads to individualization of 
treatment as basis for differences 

understood 

 

Treatment Advances Target Mechanisms 
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A lot. 

How Much Do We Know About What 

Causes Autism? 



2.  DSM-5 

 



Why Do We Have To Give Up DSM-IV? 

 
Autistic Disorder: DSM-IV 

 3 Core Symptoms 
 Associated symptoms: sensory, motor 
 Co-morbid Conditions: intellectual disability, 

 ADHD, seizures, mood problems, long list of 
 behavior issues (Pg. 71-72 TR version) 

 
No longer clinically or biologically valid 

conceptualization of ASD, and confusing to 
everyone.  

  



Â Manifestations before 12 months are subtle- involve 
sensory & motor behaviors  

Â Most appear socially normal at 6 months 

Â ñAssociated symptomsò are integral-irritability, 
altered sensory responsivity & activity level, poor 
gross motor development emerge together with core 
deficits 

Â ñThese findings do not support the view that autism is 
primarily a social-communicative disorder and instead 
suggest that autism disrupts multiple aspects of 
development rather simultaneously.ò Sally Rogers, 2009 

 

Infant Sibs Research: Entire Range of Behavior 

Emerges Simultaneously in ASD- One Disorder 



Genes & Brain Circuitry:  

Alterations Shared Across Disorders 

 

 



Modified from 

Kooy 2010 



AMY-ACC-DLPFC are core regions of neural network 
for identification and regulation of emotion  

Phillips et al, Mol Psy, 2008  

AMY , amygdala; ACC, anterior cingulate cortex; DLPFC, dorsolateral prefrontal cortex  

DLPFC 

ACC 

AMY 

Role in mood/affect regulation:  
 

 Amygdala  (AMY). Critical to sensing 
and assessing emotionally-salient 
stimuli.   

 Anterior cingulate cortex  
(subgenual ACC; BA 25):  integrates 
information about emotional salience 
(bottom -up) with cognitive control 
and motivational states (top -down). 

 Dorsolateral prefrontal cortex : 
cognitive assessment of emotional 
salience (cortical top -down regulation)  

 



DSM-5:  A Monumental Effort 

 

Started 2005 

World-wide work of many 

A $20 Million investment by APA 

18 work groups 

International, cross cultural, all genders 



Revision Principles 

 

ÅDSM is, above all, a manual to be used by clinicians, 
and changes made for DSM-5 must be 
implementable in routine specialty practices 

 

ÅMake revisions that will lead to better clinical 
diagnostic practice 

 

ÅRevisions should be guided by research evidence 



ǅRevisions are designed to lead to: 

- Earlier diagnosis 

- Change in disorder & criteria w/ age 

- Capture variability in expression 

ï Earlier treatment 

ï More effective treatment 

ï Prevention of later complications 

 

 

Goals For Revisions 

 

 



Proposed Major Changes to DSM-5 



  Revised DSM Chapter Structure: 

 

 
Put Disorders With Common Biology and Genes 

Next To Each Other To Inform Clinicians of 

Related Disorders and Key Differential Diagnoses 



Revised Chapter Organization 

A. Neurodevelopmental Disorders 

B. Schizophrenia Spectrum and Other 
Psychotic Disorders 

C. Bipolar and Related Disorders 

D. Depressive Disorders 

E.  Anxiety Disorder 

F.  Obsessive-Compulsive and Related 
Disorders 

G. Trauma and Stressor-Related 
Disorders 

H. Dissociative Disorders 

J.   Somatic Symptom Disorders 

K. Feeding and Eating Disorders 

L. Elimination Disorders 

M. Sleep-Wake Disorders 

N. Sexual Dysfunctions 

P. Gender Dysphoria 

Q. Disruptive, Impulse 
Control, and Conduct 
Disorders  

R. Substance Use and 
Addictive Disorders 

S. Neurocognitive Disorders 

T. Personality Disorders 

U. Paraphilias 

V. Other Disorders 



Proposed Major Revisions to  

Criteria Format: 

ǅDSM-5 could benefit from offering explicit 
criteria for both categories and dimensions 
(not or) 

ǅFor any psychiatric disorder, a number  of 
aspects could be conceptualized and assessed 
dimensionally 

ǅBehavioral dimensions can capture co-occurring 
disorders & sub-threshold symptoms 

 
Krueger RB, WHO/APIRE Conference on Public Health, Sept .2007 



6 Cross-Cutting Study Groups 

ÅDiagnostic Spectra Study Group 

ÅLife Span Developmental Approach Study Group 

ÅGender and Cross-Cultural Study Group  

ÅPsychiatric/General Medical Interface Study Group  

Å Impairment Assessment and Instruments Study Group 

ÅDiagnostic Assessment Instruments Study Group 



  DSM-5 Field Trials 



DSM-5 Field Trials 

ÅWere Designed To: 

ïexamine whether proposed revisions to existing 
disorders and new disorders are reliable over time 

ïassess whether proposed revisions are useful to 
clinicians and patients 

ïdetermine how proposed changes impact 
diagnosis and treatment planning 



DSM-5 Field Trials 

ÅClinical utility and feasibility assessed by: 
ïPatient-completed questionnaires as to whether 

dimensional assessments seemed useful 

ïClinician-completed questionnaires as to whether 
dimensional assessments and diagnostic checklists 
were helpful in diagnosis, treatment planning 

ïUtility & feasibility of new standardized assessment of 
disability (WHO-DAS II) in lieu of GAF rating 

ïDesigned to assess performance of DSM-5 changes in 
small or solo offices & academic centers 



DSM-5 Field Trials 

ÅLarge, academic-medical settings 

ïExamining proposed changes to DSM-5 in large, diverse 
samples 

ïIncludes 11 sites (7 adult, 4 pediatric) 

ïData collection ended in 2011 

ÅRoutine clinical practice settings 

ï5ƻ άǊŜŀƭ ǿƻǊƭŘέ ŎƭƛƴƛŎƛŀƴǎ ŦƛƴŘ 5{a-5 diagnoses useful?  

ïPsychiatrists plus psychologists, licensed clinical social 
workers, marriage and family counselors, and advanced-
practice mental health nurses 

ÅData collection ended in 2012 



Clinicians found the DSM-5 diagnostic criteria άƳƻŘŜǊŀǘŜƭȅ ǘƻ 
ŜȄǘǊŜƳŜƭȅ ǳǎŜŦǳƭέ compared to DSM-IV 

LEGEND: 

1 = Not at all 

2 = Slightly 

3 = Moderately 

4 = Very 

5 = Extremely 

Mood                  Trauma  SUD                      Other 



Patients reported that the questionnaires described their symptoms 
άƳƻŘŜǊŀǘŜƭȅ ǘƻ ŜȄǘǊŜƳŜƭȅ ǿŜƭƭέ 

LEGEND: 

1 = Not at all 

2 = Slightly 

3 = Moderately 

4 = Very 

5 = Extremely 

Mood                  Trauma  SUD                      Other 



Patients believed the questionnaires helped clinicians better 
understand their symptoms 

LEGEND: 

1 = Yes 

2 = No 

3 = Maybe 

4 = I donôt know 

       Mood    Trauma  SUD                  Other 



Current Task Force Efforts: 

× Analyze all field trial data and 
identify needed revisions 

× Independent review of proposed 
criteria by experts not involved 
in creation of the new criteria 

× Review of all public comments 
 



Future DSM-5 Developments 

DSM-5 will go electronic: 
× adding links to key supporting 

documents/evidence/descriptions 
and 

× electronic communications 
between patients and clinicians 



3. Genetics Discoveries  

 



Exciting times for genetics of Autism 
Spectrum Disorders  

Adapted from Betancur (2011, Brain Res. 1380:42 -77)  



 Copy Number Variations (CNVs) 

The Awakening to Small DNA Alterations 

 

 

Small (micro-) deletions or duplications 
of DNA distributed across 

chromosomes, inherited and 
spontaneous, occur constantly 





 Another Genomics Technology Advance  

Leads to Even More Gene Discovery 

 

 

Fragmentation of chromosome ends 

 during replication and out-of-order 
recombination: 

a new cause of microscopic duplications 
and deletions in ASD 



Genetic Diagnosis Coming  

n But not yet ready for clinical use. 

 

n Ultimately diagnosis will have far greater 

specificity and will span genes to behavior 

and account for variability in manifestations 

and in turn treatments linked to each 

mechanism.  

 









Conclusions 

ÅUnderstand much about the genetic 
architecture of autism; will understand much 
more very soon.  

ÅMore genes and more potential drug targets  

ÅMomentum for discovery is huge and due to  

ïPooling data 

ïFunding 

Å5 years from now gene discovery in ASD will 
become passé: translation will be the key for 
ASD in the near future!  



4. Genes Lead to Signaling Pathways in Brain 
Cells:  New Targets for Brain Treatments 

 





   
The first ones exist. Others are entering trials. 

 

Biological interventions impact signaling 
pathways in brain cells to stop over-growth 

or start connecting.  

 

Can Biological Treatments Change The Brain?  
In severe cases? At what age? 



5. Genes Also Lead to Developmental 
Neurobiologic Mechanisms: Bridge to Altered 

Brain Structure  



June 21, 2010 

Functional impact of global rare copy number variation in autism spectrum disorder. Nature, June 9, 2010 (Epub ahead of print).  

Dendrite Morphology/Function 

SHANK3/SHANK2 

Reelin 

DLGAP2 

Synaptic CAMs 

Neurexins/Neuroligins 

Cadherings 

CNTN4 

CNTNAP2 

SYNGAP1 



Altered Brain Developmental 
Mechanisms Lead to Altered Structure 

and Function of Brain Systems 

 



Figure 2. Occipitalςfrontal (OFC) Z score measurements (N  195) with mean estimated growth 
trajectory for 28 children with autism spectrum disorder (hierarchical linear model two-piece 
linearmodel centered at 12 months). 



× Improve visualization of micro-alterations 
in brain circuitry/connections 

×Capacity to link brain changes to early 
alterations in brain development 

×Enable detection of change with treatment 
×Enhance understanding of heterogeneity 
×Forerunner of individualized medicine  
 

 
 
 

 6. Advances in Brain Imaging Technology: 
To See It Is To Measure It 

 



ORDER 
 IN THE   
CORTEX 

Scientists have discovered that the brain is 

even more beautifully organized than they 

had imagined 

THE MIND IMAGING 

Neurons in the brain  zip messages to one another 

along long white fibers called axons. Previously 

scientists traced axon pathways in dissected animal 

brains, but now they can see the structure of this 

amazing information superhighway in a living human 

organ. Using new software with a technique called 

ñdiffusion tensor MRIò that tracks water molecules as 

they move along the axons, Van Wedeen of 

Massachusetts General Hospital and colleagues found 

that the fibers are arranged in a surprisingly regular 3-D 

grid. 

ά.ƛƻƭƻƎȅ ƎƛǾŜǎ ȅƻǳ ŀ ōǊŀƛƴΦ  [ƛŦŜ ǘǳǊƴǎ ƛǘ ƛƴǘƻ ŀ ƳƛƴŘΦέ  Jeffrey Eugenides 

BY LAURA HELMUTH    



Martinos Center For Biomedical Imaging, Massachusetts General Hospital 

Neurons in the brain zip messages to one another along long white fibers called axons. Previously scientists traced axon pathways in dissected animal  

brains, but now they can see the structure of this amazing information superhighway in a living human organ. Using new software with a technique called  

ñdiffusion tensor MRIò that tracks water molecules as they move along the axons, Van Wedeen of Massachusetts General Hospital and colleagues found  

that the fibers are arranged in a surprisingly regular 3-D grid. For instance, the red axons in the image converge on the purple pathway at a 90-degree  

angle. Axons are interwoven like ñthe warp and weft of a fabric,ò the researchers say, with the pattern bent along the brainôs convolutions. ñItôs really pretty, 

 all the little loops and folds,ò Wedeen says. 



The technique Wedeen and colleagues use is called "diffusion spectrum MRI," a variation on an 

existing technique. By monitoring how water moves along axons and at what angle these brain fibers 

cross one another, the researchers found a surprisingly geometric pattern. The three-dimensional grid 

is visible in this detail from a rhesus monkey brain. 

Martinos Center For Biomedical Imaging, Massachusetts General Hospital 



    Martinos Center For Biomedical Imaging, Massachusetts General Hospital 
 
 
 

This image from a rhesus monkey shows the larger-scale structure of the grid of axons as they swoop and swirl through the convolutions of the primate's brain. 
 



Images used from: 

Â Animal Brains, More Beautiful Than You Could Ever Imagine 

Â More than just eye candy, these images are teaching scientists new insights into how the brain is organized 

Â By Laura Helmuth 

Â Smithsonian magazine, July-August 2012 

 
 
Read more: http://www.smithsonianmag.com/science-nature/Animal-Brains-More-Beautiful-Than-You-Could-Ever-Imagine-
160528335.html#ixzz27m1J14ZA 
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Pairs of key areas are less  

synchronized in autism 

55 



 
 

 

Mapping Pathways in the Brain 



ILF 



Forceps Minor 


