.

“You can live a perfectly normal life if you accept
the fact that your life will never be perfectly normal.”

Psych 3102
Introduction to Behavior genetics

Lecture 24
Genetics of personality disorders



- evidence points to continuous variation linking
normal personality dimensions with personality
disorders and some psychopathologies

normal personality psychopathology

personality dimension disorder

< >

low high extreme

neuroticism > obsessive,compulsive — major depression,
personality disorder anxiety disorders

novelty seeking — anti-social personality — conduct disorder
adult anti-social behavior
?7? —— schizotypal » schizophrenia
personality disorder




A personality disorder is defined as:

a personality trait that causes significant impairment or distress

* not classified as a clinical syndrome

« compared with long-term, early-onset disorders, same axis
as mental retardation

Prevalence =6 — 9% US (rate of having any disorder)
females > males

DSMIV recognizes 10 personality disorders
- 4 studied by behavioral geneticists:
obsessive-compulsive
borderline
schizotypal
antisocial



Figure 5-

Huospitalizations per 100,000

40

3o

20

10

I Hospitalizations for personality disorders™ in general
hospitals per 100,000 by age group, Canada, 1999/2000

i OFemales W Males | __ . [
<1 1-4 59 1@~ 15- 2~ 25 - 35 40- 45 S-S5 65-  TO- 75- Hi- HS5-

14 19 24 19 34 370 44 40 54 59 64 60 T4 74 44 B

Age Group (Years)

* Llsing most responsible diagnosis anly

souree: Centre Tor Chronie Dhisease Prevention and Contred. Health Canada using data

trom Hoespital Morbidity File, Canadian Institute Tor Health Information




Borderline personality disorder

 Instability & intensity in interpersonal relationships, self-
Image

« marked impulsivity, potentially self-damaging

* very sensitive to environmental circumstances, fear of
abandonment

* reactivity of mood, inappropriate intense anger

70-80% self-injure  10% suicide heterogeneous symptoms
Prevalence = 2-6%

heritability ~ 70% Concordances: MZ=38% DZ=10%

« 70% reported cases are female

epidemiological studies - no difference between male/female
rates

males diagnosed with ASPD instead, not diagnosed at all?



Antisocial personality disorder

« psychopathic/sociopathic personality
- atleast 18 years old, onset before age 15 (diagnosed as CD)
rate of early-onset CD that persists as ASPD in adulthood =

males 5%  females <1%
(symptoms more persistent: 40% males and females)

« criminal record (stealing)

« social disapproval

« irresponsible, irritable

« disregard for truth  lying cheating conning
« aggressive lack of empathy

* reckless impulsive aggressive

Prevalence males 4% females 1% (age 13-30)

Good correlation between clinical, legal and personality measures



Table 1
Criteria for Anfisocicl Personality Disorder

A There s a pervasive pattern of disregard for the rights of others occurring since the age of
15 years indicated by three or more of the following:

(1) Fallure to conform 1o social normns with respect 1o lowful behavicrs as indicated by
repeatedly performirg acts that are grounds for amast

(2} Daceitfulness, as indicated by repeated lying. using aliazes, or conning others for
personal profit or plegsure

(3} Impulsivity or fallure 1o plan ahead

(4} Irritability and aggressivenass, as indcated by repeated physical fights or assaults

(2} Reckless disragard for the safety of othars or salf

(&) Consistent iresponsibility, s indicated by repeated failure 1o sustain consistant work
behavior or honor financial obligations

(71 Lack of remarse, as indicated by being indifferant to o rationalizing having hurt,
mistrectad, or stolen from ancther parson

B. The individudl is at least 18 years old
C. There s evidence of conduct disorder with onset before the age of 15 yeaars

D The occurrence of antisocial behovior B not exclusively during the course of
schizophrenia or a manic epkode

Source: Diaognostic ond Sofshcal Monuol of Mental Disorders. 4th ed. Woshingion, DC Amencan Psycheafng
Assooigtion 1964,

Black OW. Pdmary Poeschioine Val 8, Mo 1. 2000,



Table 2
Clinical Symptoms in Anfisocial Personalily Disorder (%)

Women {n=14) Men (n=80} Tatal (n=%4)

SYMEetoms

Unstable work histony 100 g2 85
Finaoncial dependency 71 Gl 7Y
Arrests A3 gl 75
Marital difficulties @3 71 74
Alcohol abuse/dependance &4 74 72
Foor school history (including truancy? 29 e 71
Irrtsivity I | e &7
Fromiscuous sexudl behavior w3 o &
“Wikd® adolescence 71 &0 &2
Viagrant 29 65 &)
Beligerent ke &1 oB
socially isolated &4 a5 56
Lacks remaorss & 35 Al
somatic complaints 36 30 31
Use of aliases 14 31 25
Foor military performance” —_ 28 23
Fathological lying 14 16 16
Drug abuse/depandence 14 15 15
Suicide aottermpts 21 9 11

‘Mo dato ware repored for women,
ddopied from: Robins I, Deviont Childran Grown Uz Balbimors, Bd; 'Wilkoms & Wikkirs: 1955
Back CWY, Pimovy Peechioine Vol 8. Mo 1. 2001



Family and adoption studies

« ASP appears to run in families

« adoption studies indicate similarity within family is due to
genes not shared environment

Males: prevalence = 4%

first degree relative risk = 20% whether reared at
home or adopted away

Females: prevalence = 1%

first degree relative risk = 10%
suggests higher heritability in females



Twin studies

« population studies

* personality guestionnaire NOT diagnosed cases, just
antisocial behavior

* similar results from several studies
Rhee & Waldman (2002)

Meta-analysis of 52 twin and adoption studies on antisocial
behavior symptoms: broad heritability = 0.41

A =32%

D = 9%

C =16%

E = 43%

More recent meta-analyses: heritability 50-60%, shared e 15%
likely that heritability changes with age



Lyons et al (1995)

Longitudinal study, 3000 pairs of male twins

correlations as adults: MZ =0.47
DZ =0.27

az = 40%

e =50%

c’=10%

as adolescents: MZ =0.39
DZ =0.33
az =<10%
e? = >50%
c? =40%
Genetic influences increase, shared e decreases over time



Relationship to other problems
L . . .
Criminality prison populations ~47% malesdiagnosed with ASP

~21% females
Danish study

1000+ twin pairs, all male twins born 1881-1910, criminality assessed
from police records

Prevalence = 20 - 30% depending on age
Concordances MZ =51% adult criminality
DZ = 30%

overestimate of gene effect due to participation in crime together by MZ
twins?

criminal parents’ children adopted away from home had higher levels of
ASPD than prevalence, suggests link between criminal behavior/ASPD

- GXE interaction: criminal bio parents _ highest rate of criminality
+ criminal adoptive parents in adopted




From Rhee & Waldman meta analysis (2002)
Criminality A =33%

D =42%

E=25% but based on very small samples

Violent crime convictions (v. large Swedish extended
family, twin, adoption study Frisell et al, 2012)
A =30-55% depending on sample and sex
C=0-13% adoptee sample gave 0%
E = rest of variance
- no evidence for sibling interactions affecting variance
- large assortative mating component r=0.4 for spouses
- no evidence for gender-specific genes
- significant gender differences in heritability males A =59% C = 13%
females A =28% C =22%
- very similar to antisocial personality disorder in males




Patients in alcohol, other drug abuse treatment programs have higher
rates of ASPD than prevalence

Alcohol use may increase aggression in those with
antisocial personality disorder

200

25(H T
Mon-45P 0 participants

200m mm ASPD participants

Ln
=

=
-

Changas in Agaressive Regponses
After Alcohol Consumption
=
IL'IJ

¢n
=

100



Role of genotype in the cycle of violence In

maltreated male children caspi et al (2002) Science 297

« study provides evidence for a GXE interaction in response of children to
abuse

abuse + low MAOA levels = higher rates of ASP In later life
12% of cohort > 44% of cohort’s violent convictions
From previous studies:
boys who experience abuse (erratic, coercive, punitive parenting)

have higher risk for CD, ASP, 50% increased risk of becoming
criminals, increased risk for violent crime

BUT large differences in response, most abused boys do NOT suffer any
disorders why the differences in response?

Answer? G X E interaction - variant forms of the MAOA gene moderate the
response to maltreatment

MAOA = monoamine oxidase A X chromosome

- an enzyme involved in neurotransmitter metabolism (inactivates NE,
serotonin, dopamine)

- Increased gene expression lowers risk for ASP and aggression




Composite index of
antisocial behavior (z scores)
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Epigenetic effects of abuse during childhood
Nature Neuroscience, 12, 342-348 (2009) McGowan et al

Childhood abuse alters HPA stress responses, increases risk
for suicide  how?

- brain samples (hippocampus) from suicides showed more
methylated DNA in region of gene for receptor for
glucocorticoid hormones and fewer glucocorticoid receptors,
but only in those who had a history of childhood abuse

- no differences as above seen In suicides with no history of
abuse or unabused people who died by other means

supported by previous research on rats (Weaver et al, Nat
Neurosci, 7 (2004)
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Allele-specific FKBP5 DNA demethylation
mediates gene—childhood trauma interactions

Torsten

L Dhiwya Mehtal, Christoph Anacker?, Monika Rex-Haffner!, Jens C Pruessner?,

Carmine M Pariante?, Thaddeus W W Pace?, Kristina B Mercer®, Helen 5§ Mayberg?, Bekh Bradley®,
Charles B Nemeroff”, Florian Holsboer!, Christine M Heim*®, Kerry | Ressler®>%, Theo Rein' & Elisabeth B Binder!4

Althosgh the fact that genetic p rtiom and L

human brain and, uitimately, the risk of psychiatric disorders has dewn wide i

a'ldfl.ltlilmuﬂh!

hawe not yet been elucidated. We found that afuwhmﬂpuhnuphmalzﬂudmrﬂhnlrhmmﬂmhmmm

start site and long-range enhancers in the FEKEDE binding protein & [FMBPS) gene, an important regulator of the stress

hormone system, increased the risk of developing stress-related psychiatric dizorders in adulthood by allele-specific, childhood
DMA

o @ stress-d tion

_hmmfl.n:hnnal glucocorticoid response elements of FKBPS. This demethylation was linked
FI'I! by a long-term dysregulation of the stress hormone system and a
global Eﬂec:imﬂ'leﬁ.nchnn-uflmrrlm cells and brain areas associated with stress regulation. This identification of molecular

mechanizms of genotype-directed long-term environmental reactivity will be useful for designing more effective treatment

ies for stress

Epidemiological, family and molecular genetic studies have shown
that genetic predisposition as well as stressfol or trasmatic life events,
especially in childhood, are important risk factors for psychiatric dis-
arders, incuoding major depression and post-traumatic stress disorder
(PTSI) and that these factors most lkely hawe interactive, rather than
additive, effects’. Although specific gen= ¥ environment interactions
have been described? 5, the maolecular basis of gene ¥ smvironmens
interaction in mood and anxisty disorders remains checure. FEKEPS
is an important functional regulator of the glucocorticoid receptor
complex®. The glucocorticoid receptar is a pivotal nuclear receptor
of the stress b ve sysbem diating the negative feedback of
Ihumjmmrmmhelhemrapnmeaﬁ:rlhzmduflﬂuzn?

Dhysregulation in this system has been d ibed in stre: d
psychiatric disorders and as a long-term comsequence of exposure to
ﬂ.l."}‘ ]Jk trauma®® FKEPS alters ghmnm'umld. receptor function by

ligand binding and impeding translocation of the recep-

tor complex to the nouclens'®! ! Furthermaore, FEKBPS is part of an
intracellnlar ultra-short negative feedback loop that regulates gloco-
FKBPS transcription via activation at predominantly intronic ster-
aid hormone responss elements!?, leading to increasad transcription
of FKBPS, entailing restrained glucocorticoid receptor activity.
We and others have shown that polymaorphisms in FKBFPS (haplotypes
including rsl 360780, rs92061 58, rs3800373 and rs0470080) interact

TMan Planck Irstiiube of Psychiatry, Munich, Germany. Hing's Call

with early trauma or childhood abuse to predict adolt PTSI, suicide
attermpts and majior depression®™ 317 Here we identified a molecular
mechanism for this gene ¥ eovironment interaction by long-term
epigenetic modifications.

RESULTS

51380780 moderates the risk for PTSD after early trauma
Previowsly, we found that the same FEEFS polymorphisms that inter-
mwﬂlﬂﬂymmmmdmﬁ lll.:r:d.md.u:umo\f
FEBPS mBMA by glococorticoid r ion in peripheral
blood"®. We hypothesized that the associated functional variant lies
in or close to glococorticoid response elements (GREs) in the FKEBPS
bocus Given that the originally genotyped variants are in high link-
age disequilibriom over the entire locus, we used genotype data from
Ihmina Omni ess Single Mudeotide Polymorphism (SHFP) arrays
spanning the whole FKBPS loces in 192 individmls of the Grady
trauma project and imputed all currently known variants using the
1,000 Genomes project data (hetpef farew. 1000genomesorg/ )17 This
resulted in 799 polymorphisms imputed with a quality greater than
L6 and an average quality score of 0.93. Linkage diseguilibrium
'I']Lh r=13607ED, re925861 58, re94F0080 and rs3B003T3 was evaluated

at least ome of the four polymorphisms
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Comorbidity between alcoholism and
externalizing disorders
COGA Collaborative study of the Genetics of Alcoholism

- Washington University, St Louis + other centers
- longitudinal study of a sample of high risk offspring of alcoholic parents
- assessed at ages 13- 17 n =1333

Substantial comorbidity within the sample
Rates of disorders: alcohol dependence 5.2%
conduct disorder 17.8%
ADHD 12.8%
ODD 14.9%  (oppositional defiant disorder)

CD, ADHD, ODD all conferred sig. risk for concurrent alcohol
dependence

Externalizing disorders - what might cause the comorbidity?



Behavioral disinhibition

Young et al American Journal of Medical Genetics
(Neuropsychiatric genetics) 2000

Aim of study — to find evidence for a latent trait termed ‘behavioral disinhibition’
- defined as inability to inhibit behavior in spite of social/familial/educational
consequences

- an executive function deficit

Analyzed comorbidity among childhood disruptive behavioral disorders:
conduct disorder
ADHD | externalizing behaviors
ASP
early substance abuse

- co-occurrence shows familial aggregation

- no evidence for large shared environment effects

- possibly pleiotropic genes underlie the comorbidity




population-based twin study n =334 pairs 12 - 18 years old

DSMIV symptom counts obtained for:
1. conduct disorder 3. substance experimentation
2. ADHD 4. novelty-seeking

novelty-seeking (NS)  Cloninger personality dimension

- heritable (30 — 40%)

- tendency to show exploratory activity in pursuit of rewards and avoidance
of monotony

- increased levels associated with increased risk for CD ASP ADHD
compulsive spending & gambling, criminal behavior, early-onset drinking

- high levels in combination with other traits is also a predictor of well-
being, self-transcendence, creativity, exploratory behavior

- lower levels give ability to be well attuned to risks involved with behaviors



Latent trait analysis
— multivariate factor analysis used to determine presence of common

factor underlying variation measured in several traits.

- analysis revealed strong evidence for the latent trait

- It accounted for between 16 and 46% of observed variance for the 4
measures (Fig 4)

- it was highly heritable: a2=0.84 e =0.16 c? =0 (Fig 4)
- latent trait was named ‘behavioral disinhibition’

Other sources of variance for the measures:
7% c? for CD 45% c?for substance experimentation
5% genetic dominance for ADHD  20% dominance for NS
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