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Common disorders

 Lifetime prevalence of MD: 15t0 1/%
 Lifetime risk of suicide: 15 to 19%

« Higher risks for substance abuse, chronic
IlInesses (mainly cardio-vascular)



Multifactorial disorders

Poor parenting,

Traumatic experiences,
Predisposing personality traits,
Recent stressful life events,
Genetic liability,



Sex-differences

* Higher rates of MD and SA (twice) In
women than in men

o But finding replicable differences in risk
factors remain difficult.



Family studies of Major Depression

Subjects with major depression Comparison subjects
Country  Source of Subjects Morbidity Source of Subjects Morbidity Oddsratio  95%Cl
risk risk
Tsuang et al. 1980 U.S.  Clinical setting 15.2 Unscreened surgical patients 7.5 1.35-3.62
Gershon et al. 1982 U.S.  Clinical setting 16.6 Screened medical patients 5.8 1.59-6.58

Weissman et al. 1984 U.S. Clinical setting 17.6 Screened general population 5.9 2.23-5.20

Maier et al. 1993 Germany  Clinical setting 21.6 Unscreened general population 10.6 1.62-3.33

Weissman et al. 1993 U.S.  Clinical plus general 21 Screened general population 5.5 2.43-8.60
population

From Sullivan et al. 2000



Reccurence risks depend on the family structure
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Twin studies - Meta-Analysis

Bierut et al. 1999 Male
Female ——
Kendler et al. 1995 Male
Female
Kendler and Prescot 2000 Male
Female
Lyons et al. 1998 Male
Kendler et al. 1995 Male
Female
McGuffin et al. 1996 Male
Female

Full model —_— 37%
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From Sullivan et al. 2000



A Swedish national twin study of

lifetime major depression
Arch. Gen. Psychiatry 2006, 163, 109-14

The largest twin study of MD (15,493)

Replicates heritability previously estimated
by meta-analysis (38%)

ldentifies sex-difference: 42% in women,
29% In men

Shows that heritability estimates are stable
across historical cohorts



Estimates of genetic and environmental
components to complex traits

« Combination of family, twin and adoption
studies’ data

o Additive genetic (heritability), shared (SE)
and non shared environment (NSE)

 NSE=environmental influences specific to
one or the other member of a twin pair +
gene-environment interaction



Estimates of genetic and environmental
components to complex traits ()

o SE : Concordance between adopted and
biological children reared in same families

e Major depression : 0-3%.



Estimates of genetic and environmental
components to complex traits (3)

e NSE : Concordance between MZ, DZ and
fraternal siblings.

e Major depression:
- MZ:0.43
- DZ:0.15
— Siblings : 0.12
— NSE =1 - [0.43-(0.15-0.12)]= 0.60



Suicidal behaviour runs within families

Sample size
Country Probands Controls probands/controls AOR
Denmark  Suicides, 9-15  Matched community 4,262/80,238
controls
Denmark  Suicides, 10-21  Matched community 496/24,800
controls
Qin Denmark Suicides, all ages Matched community  21,169/423,128
controls
Runeson Sweden Suicides, all ages Matched non-suicide 8,396/7,568
deaths

#Adjusted for previous psychiatric admission/care
bAdjusted for relatives previous psychiatric admission
Cor for suicide in father/mother




Twin studies also support a genetic
component to suicidal behaviour

N° of twins (%) concordant for suicide behaviour

Haberlandt (1967) 14/51 (17.6) 0/98 (0) <0.001
Juel-Nielsen (1970) 4/19 (21.1) 0/58 (0) <0.003

Zair (1981) 1/1 (100) NS
Roy et al. (1991) 7/62 (11.3) 2/114 (1) <0.01
Roy et al. (1995) 10/26 (38.5) 0/9 (0) <0.04
Roy and Segal (2001) 4/13 (30.7) 0/15 (0) <0.04
Combined 40/172 (23.0) 2/294 (0.7) <0.00001

Heritability of serious suicide attempt: 55%



Synthesis

There are both common and specific genetic
contributions to major depression and suicidal
behaviour

Sex-difference in MD. Unknown in SB
Complex: small size effects of many genes

Interaction of these genes with environmental and
developmental factors



Conception

Genetic risk for
major depression

Neuroticism
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Lifetime trauma
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Adapted from Kendler et al. 2006




Simple Nucleotidic Polymorphism (snp)

....ACTTGAICTCAATC....

ACTTGARCTCAATC....

s —Frma ——Hi—a - —am—

< > < e —
5'UTR Coding region 3’UTR
A y A A A y
Non coding Non synonymous, Non synonymous, Synonymous
non conservative conservative

>1M ~140.000 ~ 80.000 ~ 140.000 ~220.000 ~ 300.000



@hat is an SNP?)

Different people can have a
different nucleotide or base at

a given location on a chromosome

Q‘Jhat is an SNP map? J)

Locationof SNPs  _uy u i 1y meome ouowouway oy Human

on human DNA DNA

(ﬂow can an SNP map be used to predict medicine respnnse_?)

Section of SNP genotype profile

Patients with efficacy
in clinical trials

Patients without efficacy
n clinical trials

Predictive of efficacy

Predictive of no efficacy
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Estimates of the number of pairs required to detect candidates genes with small effect

GRR: genotyping relative risk
Parameters: power > 90%; p =5 x108
(Risch, Nature, 2000, 405, 847-856)



ApoE Alzheimer’s disease
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Candidate genes
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o-HTTLPR
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5-HT TLPR (ctd)

Lower level of expression with the 5-HTTLPR s allele
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Assoclation of anxiety-related traits with a polymorphism

In the serotonin transporter gene regulatory region
(Lesch et al, Science 1996)
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Traits associated to 5-HTTLPR

* Lower mRNA and lower protein
* Neuroticism

o Anxiety

e Depression

 Violent suicidal behaviour
 Less favourable response to SSRI



Influence of life stress on depression: Moderation by

a polymorphism in the 5-HTT gene
Caspi et al. Science, 2003, 301, 386-389
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Serotonin transporter genetic variation and the
response of the human amygdala

Hariri et al. Science, 2002, 297, 400-403
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Higher activity in right amygdala in
subjects with the 5-HTTLPR S allele



Trols types de correlations génotype-
environnement

 Passif . Les enfants recoivent des génotypes
correlés avec | ’environnement familial.

o Evocateur : Les individus évoquent les
réactions d ’autres personnes sur la base de
leurs prédispositions genétiques.

o Actif : Les individus recherchent ou creent
des environnements corréles avec leurs
prédisposition genetique.
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