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Europe 

 - $1 trillion/year 

 
More than cancer, 

cardiovascular 

disease, diabetes 

combined 

 

Mood disorders 

most costly, 

followed by 

dementia 

 
37%=direct costs 

(drugs,doctors, 

Hospitals) 

23%=direct non-

medical (social 

services, care, 

homes) 

40%=indirect 

(lost productivity, 

early retirement) 

 

Costs will be 

much higher in 

US 

 

 



High incidence of serious psychological episodes 

• account for 1/3 of disability worldwide 

• USA      50% report at least one episode/lifetime 

         30% report an episode within the last year 

 

Adult psychopathologies studied in behavior genetics: 

 schizophrenia 

 affective/mood disorders    depression      bipolar disorder 

 substance abuse disorders    alcoholism 

 personality disorders      anti-social personality disorder 

 

Childhood 

 autism/autistic spectrum disorders 

 ADHD 

 conduct disorder 



Limitations of the current diagnoses 

1. mental illness is classified into a series of discrete disorders 

     no measure of severity              disorder is either present or absent 

cognitively, each disorder was originally seen as resulting from single core deficit caused 

by specific genetic or environmental risk factor  (single-deficit theory)                 

challenged by comorbidity observed 

 

2. each symptom used to diagnose the disorder is equally weighted 

each may not be equally important     the ‘disorder’ itself may not even exist       

  different symptoms in those with same disorder make locating genes difficult 

 

3. multiple diagnoses are possible in same person (comorbidity) 

level of comorbidity is high – people having one disorder are likely to have another as 

well 

network modeling: ½ DSMIV symptoms are connected, symptoms can be clustered but 

path length is short, distances between disorders can predict measured comorbidity 

rates 



4. Current organization -  multiple ‘axes’ : 
not based on information from genetic studies or even actual phenotypic 

structure 

Axis I  clinical syndromes & disorders   eg depression 

Axis II personality disorders & mental retardation stable, long-  
        standing 

Axis III  general medical conditions that effect mental health eg 
       syphilis, diabetes 

Axis IV  psychosocial problems  eg job loss that effects mental health 

Axis V  global assessment of functioning  overall rating of social,  
            occupational & psychological abilities 

 

little distinction between some disorders in different axes  (eg 
OCD & OCPD) 

 

alternative model based on phenotypic structure often used in 
behavior genetics – hopefully reflected in DSM-V 

 

 



Krueger, 1999  Arch.Gen Psych, 56, 924             



Review of definitions: 

• prevalence  measure of the occurrence of a disorder in the population  

             studied 

• risk            measure of the occurrence of a disorder in a proband’s family 

• proband     person presenting the disorder 

• concordance measure of how often related pairs (usually twins) in the   

   sample  both show the disorder 

• correlation    a standardized measure of shared variance between 2     

              samples, used as statistical measure of resemblance  

  between relatives 

• liability-threshold model  hypothesis explaining a disorder as the    

  phenotypic expression at one extreme end of a normal  

              distribution of variation for the trait  (threshold is fixed)                                                                                    

• comorbidity     co-occurrence of 2 or more disorders in the same person  

• latent trait analysis  multivariate factor analysis used to detect evidence 

   for a common factor underlying comorbidity 

• endophenotype  an easily-measured variable that is part of a more   

(biomarker)                    complex phenotype  

 may predict risk for a disorder   may help in the diagnosis of a disorder 



Schizophrenia  (SCZ) 
• long-term psychotic disorder (symptoms have to occur for 6 months) 

‘active’ symptoms 

 - delusions, hallucinations (especially auditory) 

 - gross impairment in reality-testing, loss of ego boundaries 

 - disorganized speech, behavior 

 

• affective flattening, less goal-oriented behavior (avolition) 

‘passive’ symptoms         worse level = catatonia 

 

• marked social, occupational dysfunction 

• 2-3 fold increased risk of dying, life expectancy decreased 

           by 12-15 years 

 

Onset:  late adolescence, early adulthood (later in females)    

                 prognosis worse with earlier onset 

                 episodic but lasts a lifetime 

 

Prevalence:  1%  worldwide, lifetime 

    across sites/populations point prevalence varies, as does incidence 



Causes 

• developmental neurological disorder with strong genetic component 

• a  pathway disease – a biological pathway is altered 

• neurological differences seen in SCZ brains: 

        - likely present at birth to some extent -  experiences not causal on own 

        - reduced brain volume, cell size, spine density, abnormal neural  

                                    distribution in prefrontal cortex & hippocampus 

        - dopaminergic, glutamatergic, GABAergic activity implicated 

 

Treatments 

antipsychotic (neuroleptic) drugs, behavioral therapy, support systems now 

manage most symptoms 

Drug treatments currently aimed mostly at dopamine system    

 ‘hyperactive’ brain component 

Clozapine , Thorazine etc help by reducing dopamine levels 

 

       



Schizophrenia shows familiality 



Median risk estimates for general population and for relatives 

  of schizophrenic index cases  

General population (prevalence)        1% 

Spouses          2% 

MZ twins        48% 

DZ twins        17% 

First degree relatives of schizophrenics 

    parents        6% 

                                       siblings        9% 

                                       children        13% 

    adopted-away children    11% 

Second degree relatives          3.3% 

Third degree relatives          2.4% 

14 family studies, 8000 schizophrenics + family members 

Evidence for genetic influence? 

Why is risk lower for parents of schizophrenics compared to other 1o relatives? 

Why is spousal risk double prevalence? 

 

 

              



Twin and adoption studies 

• 4  early twin studies:  concordances      MZ = 48% 

                                                          DZ = 17% 

 

• heritability  80%  (95%confidence interval, 73-90%) 

 - based on meta-analysis of 12 twin studies and liability threshold model 

      Sullivan, Kendler, Neale (2003) Arch. Gen.Psychiatry 

 quantitative meta-analysis removes biases possibly present in single studies 

 improves statistical power to detect subtle influences missing in smaller studies 

- additive genetic effects  

- evidence for small shared e of 11%  (3-19% 95% conf. interval)   

             portion of this could be due to assortative mating         

 

• adoption studies: 

              adopted-apart MZ twims    64% concordance    (14 twin pairs) 

   adopted-apart sibs risk = 11%      (same as reared together) 

                    confirms  shared environment seems to be relatively unimportant 

 

• schizo-affective disorder and schizoid personality disorder also run in 
some families of schizophrenics 

 



Environmental components 

 • Shared e component  

       likely to work early in development when environment is most similar 

                    prenatal      at birth    shortly after birth 

 

• little evidence of pre-natal effects as sole cause 

      - risk to children is similar whether Mom or Dad had SZ,     

      - half-sibling data confirm this 

 

• G x E 

      - at risk offspring had higher risk if adopted into poor-functioning  
 homes 

 

• Non-shared environment      or stochastic events  

            are important 
 

birth complications        neurological abnormalities                  all more common  

attention problems as children       prenatal viral infections      in MZ twin with sz 

 

 



Morbidity risk (MR%) of schizophrenic symptoms in offspring 

of schizophrenic twin pairs       Gottesman (1989)   Danish twin registry  

 
co-twin control method - study of discordant twins  used to seek out causal   

     environmental events  

      

 
       N  MR%(offspring) 

  Schizophrenic twins  47  16.8 

MZ                                                                                                    first degree 

  ‘Normal’ co-twin s  24  17.4         relative 

                                                                                                              risk 

  Schizophrenic twins  27  17.4 

DZ                                                                                              second degree 

   ‘Normal’ co-twins   52    2.1  relative 

          risk 

 offspring of non-SCZ MZ co-twin were as likely to develop SCZ as offspring of SCZ 

MZ co-twin     

 indicates non-penetrance of scz risk alleles – unexpressed genotypes are passed 

on 

 

 

 

 





Defining schizophrenia 

now considered a  heterogeneous set of disorders 
 

1. ‘classical’ subtypes:   

  catatonic    (passive, motor symptoms)            

     paranoid     (active, psychotic symptoms) 

       not supported by evidence from genetic studies 
           particular subtype does NOT run in families  

   overall tendency does 

 

2.  more severe forms are more heritable: 

  Type I    best prognosis, active symptoms only (hallucinations),   
    responds well to drug treatment, less severe, less heritable  

  Type II  worse prognosis, more severe, active and passive symptoms  
  (withdrawal) , less treatable 

                             higher rate of affected family members, more heritable  

                     

              - fits well with liability-threshold model for the disorder 



Biological basis       - abnormal brain development 

1. hyperactiviity of brain dopaminergic systems 

- high doses of amphetamine in normal brain produces some scz symptoms 

- typical anti-psychotics (thorazine, clozapine) act by reducing dopamine 

overactivity of protein kinase C may be involved – mild stress raises activity -> 

onset/worsening of symptoms 

- supported by mouse model with impaired attention induced by 

amphetamine, typical anti-psychotics reduce symptoms 

 

2. serotonin system  

- serotonin agonists also produce some symptoms 

 

3. glutamate system  (memory, learning, perception) 

     -   ketamine, PCP block glutamate release -> many SCZ symptoms 

    -  ketamine response may predict whether active or passive symptoms   

 occur in individual    (Nature Neuroscience, 2008, 28, 6295) 

 



Other impairments 

cognitive deficits in information-processing and stimulus-

filtering  ( do not allow filtering of most sensory & cognitive stimuli) 

- sensorimotor-gating deficits    eg prepulse inhibition is reduced or 

absent in scz  

 

social-interaction impairments 

- using Schizotypy Symptom Q. (SIS) 

40 min interviews, social isolation and guardedness significantly higher 

in patients and relatives  

 

Prevalence of hallucination probably much higher than previously 

thought – some measures put it at 10-25%       magical thinking 

• normal distribution of symptoms? 



Predicting liability and finding genes 
• early diagnosis, predicting those at greatest risk seems important:  

treatment of early signs prior to first episode may result in better prognosis     

(Erlenmeyer-Kimling et al, 2001) 

• finding reliable predictors will also aid in the search for genes 

• locating liability genes will further aid diagnosis and treatment  

 

Endophenotypes – behavioral ‘markers’ that predict liability: 

1.Neurobiological signs   

 poor tandem walk 

    poor finger/thumb opposition 

dermatoglyphic asymmetry differences 

 

2.Childhood cognitive tests -  

                                         poor attention 

    need all 3 for best       poor verbal working memory 

     prediction               poor gross motor skills 

 



 

                                                              smooth pursuit eye tracking (SC= scz, C=control) 

3. More promising endophenotypes: 
smooth-pursuit eye tracking           

poor, jerky in Type II SCZ     + deficits in relatives 

reflects impaired spatial working memory, increased  

reaction time 

 

prepulse inhibition – reduced or absent  

 

P50 auditory ERP, sensory gating task 

measures attention & vigilance,      deficits seen in scz patients, family members   

gene on chr 15    mouse model      a7 nicotinic receptor gene promotor variants 

 

prefrontal dysfunction indicated by Stroop task ( color-naming) & fMRI 

also found in unaffected relatives 

 

California Verbal Learning Task  hi error rate for perseveration 

cortical mapping – differences revealed by neuroimaging, reduced frontal gray 
matter, hippocampal deficits 



Specific genetic and environmental risk factors 

for schizophrenia 

       all causative factors must be common and global 

previous candidates not likely eg deviant parenting, childhood traumatic events  

Environmental factors 
pregnancy complications      maternal-fetal Rh blood group incompatibility 

viral infections in utero     birth complications      low birthweight   

season of birth            likely not causal without genetic risk       

 GxE interactions         

E seems non-specific  

    -  any kind of stress during development   +    susceptibility genotypes 

 

Other 

age of father  – 26-27% of SCZ patients have older fathers (+45 years old) 

      age 45-49  x2 risk      age 50  x3  risk          compared to father age 25 

      age of Mom does not change risk 

onset of puberty – start of some prodromal symptoms  



Genetic risk factors 

•  highly polygenic 

• no Mendelian subforms identified 

• each gene variant only has subtle effects, possibly by making 

pathway more vulnerable to environmental insults 

 

• to identify pathway involved, 50,000 cases and another 50,000 controls 

would provide enough power 

 

• hope is that pathway could be modified, development normalized 

 

• Why does scz have such a high prevalence despite reducing fitness? 

de novo mutation may be important – will be discovered when sequencing 

more commonly used, may account for many sporadic cases 

pleiotropy of risk alleles?  

   



High penetrance rare copy number variants (CNVs): 

 

     1q       16q      15q     del22q 

• none are fully penetrant – risk factors, present in some without SCZ 

• nearly all are non-specific - risk for SCZ, autistic spectrum, 

developmental delay, intellectual disability, epilepsy all increased 

• fairly large regions (100’s kb to 100’s mb) 

 

Del22q – most common 

               20-30% get scz 

               present in 0.33% all cases, 0% controls 

            29-43 genes in region, 1.5-3mb 

 

• 2 CNVs affect single genes – neurexin 1 (NRXN1) and vasoactive 

intestinal peptide receptor (VIPR2) enabling functional studies 



However, more variation seems to be accounted for by common causal 

variants with incomplete penetrance 

• Lee at al, with International consortia 

March 2012 

 

9000 cases, 12000 controls 

nearly 1million SNPs 

GCTA analysis 

 

 

•  accounted for 23% (s.e.1%) of variation in liability to schizophrenia 

• variance explained by each chromosome is linearly related to its length 

• genetic basis is the same in males and females 

• disproportionate amount of variance is attributable to set of 2725 genes 

expressed in CNS 

• confirmed highly polygenic genetic architecture 



Discovery sample=22,000 

Replication sample = 30,000 

(independent) 

October 2011 

 

7 loci,  5 new 

 

 

 

Strongest new finding 

    miRNA-137 
known regulator of neuronal 

development, highly expressed in 

synapses of cortex, hippocampus 

 

4 other loci were in regions of 

binding sites for this miRNA 

 

 

Joint analysis w. 30,000 

bipolar subjects & controls 

showed 3 loci in common 



Validation of schizophrenia  

associated genes CSMD1,  

C10orf26, CACNA1C and  

TCF4 as miR-137 targets 
Molecular Psychiatry (2013) 18, 11--12;  



 

 

Single genes from replicated studies, effects currently being associated with 
phenotypic effects 

With samples of 34,000   22 loci now identified    50,000 sample being 
analysed 

miRNA 137 

CACNA1C  calcium channel     SCZ and bipolar (BIP) autism 

     calcium channel modifiers used as treatment for BIP 

neurogranin (NRGN)  calcium sensor   SCZ and BIP 

neurocan (NCAN) extracellular matrix protein  SCZ and BIP 

neurexins  - presynaptic membrane proteins found in ALL neurons 
                                    cause decrease in prepulse inhibition, global excitation in knock-out mice 

extended MHC HLA region chr 6  
                                              Chlamydial infection and HLA-A genotype associated with SCZ? 

 

- epigenetic phenomena    

differences in methylation patterns may account for some MZ discordance 
(female discordance is greater than male) 

        

genetic heterogeneity – similar phenotype produced by different risk alleles in 
different people 

 



Increased inflammatory markers identified in the dorsolateral 

prefrontal cortex of individuals with schizophrenia 
SG Fillman1,2,3, N Cloonan4, VS Catts1,2,3, LC Miller5, J Wong6, T McCrossin7, M Cairns1,8 and CS Weickert 

Molecular Psychiatry 2013 



Evidence for 

overlap in risk 

alleles 

between SCZ 

and BIP 



a | Plot of heritability by log10(lifetime prevalence) for the nine psychiatric 

disorders considered in this Review plus three complex diseases for which 

genetic dissection has been particularly successful . Each disorder is plotted as 

heritability by lifetime prevalence. Colour indicates qualitative success in 

identifying aetiological genetic variation (with bright green meaning notably 

successful, dark green meaning some successes and red meaning minimal or no 

clear success to date). The bubble sizes are proportional to the numbers of 

cases studied in GWASs 

b | Allelic spectrum of schizophrenia (SCZ). There are no known Mendelian 

variants for SCZ (AF<<0.0001, GRR>>50). There are no known common variants 

(AF>0.1) with GRR>1.5, and these can be excluded with >99% statistical power. 

Nine structural variants associated with SCZ are shown as light blue diamonds ( 

1q21.1– is the deletion and 1q21.1+ is the duplication).  These structural variants 

do not have a corresponding region in the inset. Seventeen common variants 

have been associated with SCZ (red circles). SNPs contributing to the 

Psychiatric Genomics Consortium SCZ risk profile score59 (21,171 autosomal 

SNPs with P T<0.1; BOX 3, panel b) are shown in light blue dots with a lowess 

smoother in dark blue. AD, Alzheimer's disease; ADHD, attention-deficit 

hyperactivity disorder; ALC, alcohol dependence; AN, anorexia nervosa; ASD, 

autism spectrum disorder; BIP, bipolar disorder; BRCA, breast cancer; CD, 

Crohn's disease; MDD, major depressive disorder; NIC, nicotine usage 

(maximum cigarettes per day); SCZ, schizophrenia; T2DM, type 2 diabetes 

mellitus. The inset in panel b is adapted, with permission, from Ref. 10 © (2008) 

Macmillan Publishers Ltd. All rights reserved. 

GRR  genotypic relative risk 

AF  allele frequency in controls 



Progress in 

finding useful 

biomarkers 









Looking for 

expression pattern 

differences 



Mood disorders 

• episodes of severe swings of mood 

 

2 categories studied in behavior genetics: 

 Major depressive disorder (episodes of depression only) 

  

    Bipolar disorder (alternating episodes of depression and    

    mania) 

 



Major Depressive disorder  (MDD) 

WHO :  #1 cause of disability in US, #2 worldwide 

depressed mood  

• onset over weeks/months, lasts several months, dissipates slowly 

• loss of interest in usual activities        

• sleep  and appetite disturbances 

• energy loss         

• thoughts of death, suicide 

       US   16% risk of attempts : 4-5 times rate of other Axis I disorders 

                 antidepressants = 2nd most widely sold drugs   (1st=analgesics) 

             3rd cause of death 15-24 age group, 4th cause 25-44 age group 

27% risk of comorbid drug/alcohol use disorders 

60% comorbidity with anxiety disorders 

 

Prevalence = 17%     females:  25-30%         males:  12-15% 

                US teenage girls ~16%       4-8% US children 

            significant upward trend + earlier onset since WWII 

 



Bipolar disorder 
• cycles between periods of depression and mania 

Mania:  euphoria     inflated self-esteem    sleeplessness   racing thoughts 

  psychosis   talkativeness   distractibility    hyperactivity    reckless behavior 

  - begins & ends more suddenly than depressive phase 

             - episode duration varies (days to months) 

• high rate of social dysfunction 

• 19% mortality through suicide (30% risk of attempts  = 6X prevalence) 

• 61% comorbidity with drug/alcohol use disorders 

 

  Prevalence: 3-4%        same in males and females 

Main risk period:  16-25 years       median age of onset 20 years 

 

Other comorbidity risks  (for both depression and bipolar disorder) :   

         anxiety, panic disorders      personality disorders 
 

Among those thought to have suffered from bipolar disorder: 

Schumann      Isaac Newton Robert Lowell       Beethoven    Edgar Allen Poe Van Gogh 

Charlie Parker    Graham Greene    Edvard Munch   Virginia Woolf     William Blake 
 Jackson Pollack 







Family studies on mood disorders 

Review of many studies  (McGuffin & Katz, 1986): 

    Severe depression     Bipolar disorder 

First degree relatives  9%   9% 

Unrelated (prevalence)  3%   1% 

Relative with bipolar  14%    

Relative with depression    1% 

More recent studies put 1st degree relative risk at 11-16% for bipolar, 67% 

risk if both parents affected 

Evidence points to liability-threshold model for mood characteristics:                

     
          dysthymia 

            depression (18%) 

         # of individuals     bipolar disorder (1%) 

 

    

      
     liability to mood disorders 



• continuum for mood disorders replaces ‘category’ classification (reactive,      

endogenous) 

• more severe, earlier onset, more recurrent  forms show higher heritability 

• late onset (after age 40) depression is much less heritable 

• response to drug-therapy runs in families 

              response to lithium for bipolar strongly familial    

indicates genetic heterogeneity: different families have different risk alleles                                                               

    

Twin studies 

                                          Depression    Bipolar disorder 

Concordances  MZ  43%  55% 

         DZ  28%    7%  

 

confirms evidence from family studies for genetic influence 

Liability-threshold model-fitting:    

Depression    heritability = 37%, no shared e 

Bipolar   heritability = 80%,  no shared e 

More severe depression, twin study indicates heritability of 70% 



• to better estimate variance components, need some measure of 

phenotype: 

Kendler et al (1992) 

female twins      population-based sample    individual clinical interviews to 

get symptom counts as measure of disorder 

In this study: lifetime prevalence of mood disorder = 29-33% (DSMIII-R) 

 

For depressive symptoms   N(pairs)   Correlation (tetrachoric) 

   MZ       590   0.44 

   DZ       440    0.19 

 

Sources of variance:   additive gene effects    42% 

             non-shared environment  58%  

   no evidence for shared environment 

 

Liability threshold model, heritabilities -  supported by small adoption 

studies in bipolar, some depression studies 

 

 



Environmental influences 

• prolonged or intense stress has physiologically deleterious effects on 

the brain 

• effects especially pronounced in hippocampus 

• neuronal atrophy, neurotoxicity, loss of plasticity, downregulated 

neurogenesis     - reversed by anti-depressant treatments 

• linked to elevated levels of glucocorticoids 

 

 

• genetic risk alleles likely increase response to stress and  increase 

neural damage in brain 

 eg. genes for neurotrophic factors – regulate neurogenesis in 

hippocampus     

BDNF gene   expression affected by corticosterone levels (stress) 

                      has antidepressant-like activity 

   met allele carriers – smaller hippocampal volume 

anti-depressant admin. changes expression of BDNF gene 

 



Endophenotypes for mood disorders 

Gray-matter reductions in amygdala   

Reduced hippocampus volume   

evidence shows antidepressants increase hippocampal neurogenesis by activating 

glucocorticoid receptors 

Abnormalities in regulation of hypothalamus/pituitary/adrenal axis 

major role of corticotropin-releasing factor (CRF) (maybe not just from    

                                       hypothalamus but amygdala also) 



Finding genes for mood disorders 

multiple genetic loci of very small effect 

 

Most success so far for genes for bipolar I   - larger effect, replicated 

     rare dominant, chr 1 - increases risk x10     pedigree linkage 

     ion channel genes CACNA1C ANK3 

     BDNF alleles involved in hippocampus volume 

     neuregulin, dysbindin genes associated with both SCZ and BIP 

 DGKH  a key protein in the lithium-sensitive phosphatidyl inositol pathway . 

 

Still only ~26% of genetic variation accounted for 

 

Multivariate analyses 

reveal familiality and co-occurrences of both SCZ and BIP symptoms  (not 
possible to have both disorders in DSMIV) 

 

+ overlap between genes for bipolar and schizophrenia = 40% 

            indicates some shared etiology and genetic causes 

 

 



Neurocan gene (NCAN) 

• genome–wide significant association with BIP (2 x 10-9) 

• OR = 1.17     so very small individual effect 

• similar significant but small effect size in SCZ 

• gene product is a proteoglycan, found in extracellular matrix, involved in 

cell adhesion, migration    expressed in brain 

• associated with mania 

factor analysis of mania scores for SCZ, BIP, MDD 

endophenotype: ‘overactivity’ – common to all 3 disorders 

 

NCAN knock-out mouse – possible model for mania 

• lower prepulse inhibition 

• treatment with lithium raises level of prepulse inhibition 

 

 

 











 

 

 

Gene / environment interaction produces depression    
 

 

environment -  response to life events 

 – increased number of stressful life events is associated with increased risk for 
depression (OR=1.41) 

 

• but, life events cause depression in some but not others, depending on 
genotype 

 

Can we show the interaction with a particular genotype? 

 

genotype - 5HTTLPR (serotonin transporter promotor region)  

– functional polymorphism associated with gray matter reductions, possible 
association to depression 

 
 

 

 



Caspi et al (Science, July, 2003)              

identified stressful life events known to increase risk of depression 

          threat   loss   humiliation    defeat 

 

- reaction to the life events depends on the HTTLPR genotype of the 
individual? 

 
chr 17     ~50% Causasians have risk-allele  (short allele) 

     

However 

 – recent meta-analysis (Risch et al, JAMA,2009) 

- looked at results of 14 studies well-designed to show this g x e 

- no evidence for main effect of genotype on depression 

- no evidence for g x e in either sex 



New possible treatments? 

There is a chemical that 

   produces remission within 80 mins 

   one dose effective for 7-10 days 

   reduces suicidal ideation 

   works in treatment resistant patients 

What is it? 

A low dose of ketamine   (NMDA R  antagonist) 

 - new treatments being developed and tested based on action of ketamine, 

glutamate system 

 

Also:     LSD for alcohol addiction   (1 dose lowers use for 3-6 months) 

         psilocybin for nicotine addiction 

         MDMA (ecstasy) for PTSD, major depression 

 

 



Co-occurrence of disorders  (Comorbidity) 

• having one disorder results in 50% chance of also having another 

disorder within 12 months 

• more serious the disorder, the higher the comorbidity 

 

Examples; 

Anxiety disorders:  

GAD, panic, phobias, OCD, PTSD – substantial genetic overlap,      

                        differences largely nonshared e, no shared e 

 

Internalizing:     Anxiety and depression:  

genetic correlation = 1       replicated, lifetime estimates and one-year  

                                             prevalences,  23 twin,12 family studies 

 

Externalizing:    alcohol & other drug dependence, adult antisocial behavior, 

conduct disorder  - substantial genetic overlap 

Hopefully, recognition of this in DSMV 

 



Diffusion tensor imaging  (DTI) 

• maps diffusion of water through brain fibers 

• shows major fiber pathways, patterns of connectivity 

• white matter anomalies seen in developmental (autism), 

degenerative diseases (AD, mild cognitive impairment), and in 

psychopathologies (SCZ, BIP, ADHD) 

• neuropsychiatric treatments produce changes in DTI measures 

• may make a good new endophenotype   (performed in MRI scanner) 




