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ODbjectives of the lecture

By the end of the lecture you should

A Have a clear idea and an overview about the
etiology of psychiatric disorders.

A Become familiar with the most important risk
factors (genetic and environmental) for psychiatric
disorders.

A Understand the general concept of gene-
environment interactions.

A Understand the significance of the mental status
examination and additional examinations in
psychiatry



The fundamental questions

A What causes psychiatric disorders?
or

A Why some individuals have psychiatric disorders
and others donot ?



Case presentation 1.

Source: Public Broadcasting Service (www.pbs.org)



Questions 1

A How do we call the condition described by
Andrew?

A What is the most probable diagnosis?

A What other diagnoses should we think of?



Questions 1

A How do we call the condition described by
Andrew?

A Psychosis

A What is the most probable diagnosis?
A Schizophrenia or schizoaffective disorder

A What other diagnoses should we think of?
A Drug/medication-induced psychosis

A Organic psychosyndrome (e.g. brain tumor,
temporal lobe epilepsy, multiple sclerosis,
encephalitis)

A Mood disorder
A Personality disorder



Case presentation 2.

A 23 year old female patient presents herself at
the Department after a family debate.

AChi ef complaints: Al an
familye | think peopl e
bad to meéPeopl e are st
meéPeople are hurting n

A Feels that things have changed several
months ago. Sought ambulatory treatment
and received antidepressant medication.

A Following examination: symptoms of anxiety,
paranoid and religious delusions, acoustic

nal lucinati ons (Al hear
and my teacher talking

A Positive family history: uncle diagnosed with
schizophrenia




Questions 2

A What is the cause of her psychiatric problems
according to the patient? (What was her
explanation?)

A According to you?



Questions 2

A What is the cause of her psychiatric problems
according to the patient? (What was her
explanation?)

AFamily conflicts, psychological stress
A According to you?

AUncle diagnosed with schizophrenia, this
means genetic/biological vulnerability.

A The fundamental question of etiology: What
causes the disorder? Environmental or genetic
factors? Or both?



Psychiatric disorders

s Severe and prolonged impairment of affect,
cognition, and behavior leading to social dysfunction.

s Diagnoses based on interview and behavioral
assessment

s Fulfill official diagnostic criteria (time criterion,
number of symptoms, dysfunction, exclusion of other
etiologies)

DSM-IV -TR: Diagnostic and Statistical Manual of Mental Disorders,

Text revision (1994, 2000)
DSM-5: 2013

s Why do we think psychiatric disorders have anything
to do with genes?



Most psychiatric disorders run in families

s Positive family history

s RIsk for developing psychiatric
disorders increases 5 to 20
times (according to disorder) in
the presence of a first degree
relative

Twin studies offer a possibility
to dissect genetic and
environmental factors by
examining concordance rates.

s Schizophrenia: MZ:59%, DZ:15%,
s Bipolar disorder: MZ:65%, DZ:14%

s Unipolar depression: MZ:50%,
DZ:18%

s Alcohol-dependency: MZ:26%,
DZ:12%(Kendler, 1986)

Heritability

“Y 9 The concept of heritability: Proportion of

phenotypic variability attributable to genetic
effects
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ASD: autism spectrum disorders
AD: Alzheimer dementia

ADHD: attention-deficit hyperactivity
AN: anorexia nervosa

ALC: alcohol dependence

BIP: bipolar disorder

BRCA: breast cancer

MDD: major depressive disorder
NIC: nicotine dependence

SCZ: schizophrenia

T2DM: type 2 diabetes mellitus
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Source: Sullivan et al, 2012. Nature



Psychiatric disorders are not
mendelian disorders

Question 3

Can you name mendelian
disorders?

Johann Gregor Mendel
(1822-1884)



Psychiatric disorders are not mendelian disorders

s Hunt i ngt onds diSeh&zephrenia, mooah

mendelian disorder disorders, anxiety,
. Important for the differential ~ Substance abuse are
diagnosis of depression most probably polygenic
o disorders.

Huntington’s disease  Huntingtin protein

. s One candidate gene
;\%—» —'</ canot expl alin
Ly variance.

N
Gene with Mutated Neuron
Huntington’s disease Huntingtin protein degeneration

Source: Eurostemcell.org



Psychiatric genetic studies: the hunt for candidate

genes
s Population genetics: s Molecular methods
i Family studies i Linkage studies
i Twin studies i Association studies
i Adoption studies i EXxpression studies
i Epigenetic analyses
s Epidemiologic studies:
i Genetic cohorts s Stem cell models

s Animal models



The Human Genome Project
and its implications

II%BAN e » 2001: Publication of Human Genome
GENOME ¥ Project: 3x10° base-pairs, 20.000 coding

genes, 15.000 non-coding genes, and
15.000 pseudogenes.

s A3000 books of 1000

\

each. o

s Polymorphic regions: 0,1% of DNA

s Types of polymorphisms: SNP (single

ATrecTTAc ~}‘¢%’i - nucleotide polymorphism), VNTR (variable
Arecrafibo ggi‘:g, 32‘1';—2‘1 number of tgn_dem r_epeats)3 CNV (copy
£ 1 — number variation, micrdeletions and
ingle nucleotide 0o 3 - . -
o e i3 - = microduplications)
:xggrfcf ¥ aecc Mikrodelécio
ISR secomemewcce . @@ 1 B 5 Junk DNA: repetitive elements mostly
TAACGAGAATTGAATTGATACCGG am _—_— .. .
AacTuice o s originating from retrotransposons
. Variable number of opy number X Y
Indel polymorphism tandem repeats C\%iaﬂo: 5 AI S I an d (@] f g enNesa~a<on f I

repetitive sequences



amn hackers,
| will have to

change the
password now.

My Lord, they
have discovered
the human

genome!
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Schizophrenia

s Main symptoms: delusions, hallucinations,
disorganized thoughts and behavior, negative
symptoms.

s Familial transmission is straightforward (heritability:
0.8, MZ twins: 48-59%, DZ twins: 16% concordance)

s Referred to as the totally unsuccessful example of
linkage and association studies

s GWAS studies did not replicate previously implicated
candidate genes, and significant markers only
explain 3% of the heritability-=> A mi ssi ng

h e



Schizophrenia genetics

s Common variants associated s Rare microdeletions and
with schizophrenia: minroduplications are
i 6p21-23: Major Histocompatibility enriched in schizophrenia:
Complex (MHC) | region i 220911.2 deletion syndrome i
velocardiofacial (VCFS) /
ol : DiGeorge syndrome
e ‘ I o 22q11.2 deletion
= ® ?? i ¢ | ®
7 1 b 4 . v -3 % ° ¢
61 ¥R .l° “ %o il 1 ifds tle -8 0'2, Tt
IR
PR ¥ & 40 W le 63 o

Chromosome

Figure 1 Manhattan plot of the Swedish and PGC schizophrenia meta-analysis results. The x axis
shows chromosomal position, and the y axis shows —log,g (P). The red line is the genome-wide
significance level (5 x 10-8).

Source: Ripke et al, 2013. Nature Genetics Source: Karayiorgou, 2010, Nature Neuroscience



Question 4

Which characters show symptoms similar to
schi zophrenia 1 n Wil |
dramas?



Hamlet, Prince of Denmark

Talking to ghosts, saying the triith John William Waterhouse:

actualy not schizophrenic. Ophelia (Hamlet)
disorganized behavior



Macbeth and Lady Macbeth Edgar-TomOO0O Bed | am
i paranoid psychosis (King Lear)i the madman,
chronic schizophrenia



Mood disorders: Major depression and bipolar
disorder

Hallmark symptoms:

ADepression: depressed mood,
anhedonia, problems with
concentration, performance problems,
somatic symptoms (loss of appetite,
sleep problems)

AMania: elevated mood, flight of ideas,
hyperactivity, decreased critical insight

ABipolar disorder: cycles of depression
and mania

Mecreased social functioning, family
problems

Adigh risk of suicide



Hemingway



