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ASD: transtornos do espectro autista
AD: Alzheimer

ADHD: Transtorno do deficit de
atancdo e hiperatividade

AN: Anorexia nervosa

ALC: Dependéncia ao alcool

BIP: Transtorno Bipolar

BRCA: Cancer de mama

CD: Doenga de Crohn

MDD: Transtorno depressivo maior
NIC: Dependencia de nicotina
SCZ: Esquizofrenia

T2DM: Diabetes tipo II

Sullivan et al, 2012. Genetic architectures of psychiatric disorders: the emerging picture and its implications. Nature




Estudos de Genética Epidemiolégica

Estudos de Familia

Estudos de Adocao

Estudos de Gémeos

Suicidio é parcialmente
geneticamente
determinado. Contribuicao
da genética seria de cerca
de 50%.
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Gene Tests for Psychiat

Risk Polarize Researchers

A small Califoria company s the first to venturs info psychiatric gans

lsting Butis the science ready?

[
Players in the Psychiatric Gene-Testing Business
Company  Test available Disease Type of test Number of genes
NeuroMark  mid-2008 Major depression :(ri;;u;"sg'};dfglms 4
Soelltbeeh fent ey

Psynomics  now Bipolar disorder g:%rﬁ;:;gﬁsmme 2%
SureGene mid-2009 Schizophrenia Risk of paychosts and 6

response to antipsychatics
* Psynamics plans to add five mare genes early this year.

Quais sao os 04 genes da
suicidabilidade??

gene 4




"Para todo problema
complexo, existe uma
solucao clara,

simples...
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Serotonin Transporter (5-HTTLPR) Genotype and Amygdala
Activation: A Meta-Analysis

Marcus R. Munafe. Sarsh M. Brown. and Ahmad R. Hanri

Department of Experimental Psychology (MRM). University of Brisiol. United Kir

Depanments of Psychiatry and Psychology (SMB, ARH), Universty of Piisburgh, Pennsybania

Abstract
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Nature Neuroscience 8, 828 - 834 (2005) 5-HTTLPR polymorphism impacts human
cingulate-amygdala interactions: a genetic susceptibility mechanism for depression
Lukas Pezawas et al.

o

Integridade dessa via cortico-amigdala seria comprometida em portadores do alelo S
resultando em perda da integracao e regulagéo inibitdria da Amigdala.
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Background: Rec

HPA Axis Reactivity: A Mechanism Underlying the

Associations Among 5-HTTLPR, Stress, and Depression
lan H.Gotlib, Jutta Joomann, Kelly L. Minor, and Joachim Hallmayer

events than do individuals who have ane or two coples of the king {) aliele. D i

Genetic Variation in Brain-Derived Neurotrophic
Factor Is Associated with Serotonin Transporter but
Not Serotonin-1A Receptor Availability in Men

ih
thelr countarparts who haveane of two copies of the fallele,

Methods: Girlsat ighln = 25)and 4

Susanne H Jacqueline Borg, Johan Lundberg, Jessica Bah, Mats Lindstram, Erik Ryding,
Hristina Jovanovic, Tomoyuki Saijo, Makoto Inoue, Ingmar Rosén, Lil Traskman-Bendz, Lars Farde, and
Elias Eriksson

Depression is among the top five eading causes
of disability and discase barden throughout the
world (/). Across the life span, stressful life
events that tnvolve threat, loss, humiliation, or
defeat influence the onset and course of depres-

"Medical Research Council Social, Genetic, and Develop-
‘mental Psychiatry Research Centre, Institute of Peychi-
aty, King's College London, PORD De Crespigny Part,
London, SES BAF, UK. Department of , Uni-
versity of Wisconsin, Madison, WI 53706, USA, *Dun-
edin Schoal of Medicine; “Department of Pathology,
University of Otago, Dunedin, New Zealand.

*To whom carrespondence should be addressed, -
‘mait: tmoffitt@iop.kelacuk

Depression: Moderation by a
Polymorphism in the 5-HTT Gene

Avshalom Caspi, "2 Karen Sugden,' Terrie E, Moffitt,'*
Alan Taylor," lan W. Craig," Honalee Harrington,”
Joseph McClay," Jonathan Mill," Judy Martin,?
Antony Braithwaite,* Richie Poulton®

In a prospective-longitudinal study of a representative birth cohort, we tested
why stressful experiences lead to depression in some people but not in others.
Afunctional polymorphism in the promater region of the serotonin transporter
(5-HTT) gene was found to moderate the influence of stressful life events on
depression, Individuals with one or twa copies of the short allele of the 5-HTT
promoter polymorphism exhibited more depressive symptoms, diagnosable
depression, and suicidality in relation to stressful life events than individuals
homozygous for the long allele. This epidemiological study thus provides ev-
idence of a gene-by-environment inferaction, in which an individual's response
to environmental insults is moderated by his or her genetic makeup.

sion (2-). However, not all people who en-
counter a stressful Iife expenience succumb to
its depressogenic effect. Diathesis-stress theo-
rics of depression predict that individuals’ sen-
sitivity to stressful events depends on ther ge-
netic makeup (4, 7). Behavioral genetics re-
search supports this prediction, documenting
that the nsk of depression after a stressful event
1s clevated among people who are at high ge-
netic risk and diminished among those at low
genetic nisk (8). However, whether specific
genes exacerbate or buffer the effect of stressful
lfe events on depression is unknown. In this
study, a functional polymorphism in the pro-
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Epigenetic Dysregulation in the
Prefrontal Cortex of Suicide Completers

Eberhard Schneider®s Nady El Haj]* Fablan Maller® Blanca Navarro©
Thomas Haaf*

Fnstitute of Hurman Genatics, University of Wisburg, Wiirzburg, "Masx Planck Institute for Inform atics, Saarbriiclken,
and of Legal L edical Center, Mainz, Germnany

Table 2. Suicide candidate genes that have been replicated in genetic a iation. brain expression and ion studies. respectively
Gana® Genetic DMNA Expres-  Gana® Genetic DMNA Expras Genes Genstic DMA Expres—
asmo— methyl- sion asso— methyl-  sion asso - methyl sion
ciation ation ciation  ation ciation  ation
ABAT x HTR2A x ®x RPL1o x
ACocss07.1 x HTR2C x ®x RP x x
ACCNa x HTRAT x SrooAIc x x
ADCYs x IFNG x S1o08 x
AND 1 x ILD x sCD x
APLPZ x ITPRI ®x SFRSS x
AQPs x KCNf12 x SGRz2 x
ARGz x x x SLCIAZ x
ARVCF x KRT37 x SLCIAZ x
‘asB3 x LASK: x = x
ATPIB2 x LEPR ®x SLCI4AL x
ATPsVaAr = Lrngsz = SALOX =
BDNE x x x LOCIon12oss2 x s x
BTG x LOCE20017 x SNAP2S5 x
Clonfr2o x Ax x PO x
o2 X x Ax x SNORD3 x
CRorfes x ATCRS? x ENORDSSB x
BRI x A1BP x SNORDIITS 14 x
o x AfET x SNORDIIS = x
PP x AMIRIOB kS ENORDIIS 22 x
CLECIZE x AIRSSS x SNPES x
COMT x AMOG x soxo x
x AgSIE x SPTBNI x
x A x sSAT x x x
PN T x NALET -NALES x ssT x
DEDD x NRICT kS s¥Nz x
DLECT x NTREZ2 x x SYNEZ x
DThA x LAFCE x EYNPO2 x
DYRKZ x ORI3GI = SYNPOZL x
ECEDCI x POy x S¥YPLI x
x x = TAFSL x
10 x PHACTRS = TEFT x
FARlsoB x PEICIB x TGMT x
x = TGOLNZ x
GABBRZ x PLCZ1 = TR, x
GABRAT x PLSCRas x TINFA x
GABRBI x PAIFE x TOFI x
GATM x PMPz2 x TPEIR x
GrAaz x x PNMALZ x TP x x
= POMP = TSPYL1 x
GPs x P x B x
GP x PRPFI0A x UGTrAS x
GPR133 PTIDISST x s x
GRIA x T x USPZ7X x
x x PTP2AZ x VANTP3 x
H3F3B x RAB31 x Vavs x
HISTZHZAB x RACT x VAT x
HO. x RFTI1 x Y WEHAE x
HSDI7BS x RIMST x 185 x
HTR1A x RNFo x zm9 x
HIRIB x RPLIZA x ENFs2s x

= Genes highlighted in bold belong to the top 1.000 DMRa.
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SCIENTIFIC CORRESPONDENC

Association of the serotonin
transporter promoter

polymorphism with suicidal

Molecular Psychiatry (2003) 0, 000-000 @
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is important because a significant degree of past
suicidal behavior may not be recorded during routine
clinical assessment.* Furthermore, we evaluated, for
the most lethal lifetime suicide attempt; the lethality,
using the Lethality Rating Scale (LRS), scored 0-8,"*
with a score of 3 or greater as a cutoff point; the

intention with the Suicide Intent Scale (SIS):" and the
methods, classified as nonviolent (drug overdose) or
violent (cutting beyond a superficial scratch, jumping
from a height, shooting, hanging).

behavior

Molecular Psychiatry (2003) 0, 1-2. doi:10.1038/
5j.mp.4001381

P=0.001). In S-carriers, LL-carriers as reference, the
odds ratio were 2.34 (95% CI (1.324.15)), 2.44 (95%
CI (0.93-6.53)) and 3.97 (95% CI(1.37-11.91)), re-
spectively, to number of suicide attempts, lethality
greater than 2 and violent suicide attempt.
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YOUR DNA
ISN'T YOUR

EPIGENETICS

Tales of adversity

Genetic studies of people conceived during famine reveals
that prenatal malnutrition lingers long after the event.

$20 | NATURE | VOL 468 | 23/30 DECEMBER 2010
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Research Paper

Prenatal exposure to maternal depression, neonatal methylation of
human glucocorticoid receptor gene (NR3(T) and infant cortisol stress

responses

Tim F. Oberlander,’-2:* Joanne Weinberg, 2 Michael Papsdorf,! Ruth Grunau,'-2 Shaila Misri4 and Angela M. Devlin'2

IDepariment of Pediatrics; Early Human Experience Unit; 2Child and Family Research Institute; 3Department of Cellular and Physiclogical Sciences; 4Department of Psychiatry;
University of British Columbia; Vancouver, British Columbio Canada

Key words: NR3C! methylation, prenatal maternal depression, hypothalamic pituitary adrenal, (HPA), infant stress response
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Fetal exposure to maternal cortisol is
associated with child brain development

* Altas concentracoes de
cortisol na gestacao sao
associadas com maiores
volumes do corpo
amigdaloide e mais
problemas psiquiatricos
futuros.

* A magnitude do aumento é
substancial: 1 SD de
aumento no cortisol materno
associado com 6.4% de
aumento.

Buss et al., Proceedings of the National Academy of Science, 2012, 109, E1312-1319
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notypic outcomes in offspring associated with maternal

Results: Individual COMT SNPs (vall58met, rs737865, and  emotional well-being.

rsl65599) modulated the association between antenatal

maternal anxiety and the prefrontal and parietal cortical Am J Peychiatry 2015; 172163-172; doi 10 1176/appi ajp 2014 14030313
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Adult total BONF mRNA (exon IX)

of normal maternal care

Fold change relative to adults with a history
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Figure 1 Hippocampal glucocorticoid receptar expression, (a,b) Mean +
s.2.m. expression levels of total glucocorticoid receptor (GR) mRNA (a) and
glucocorticoid receptor 1¢ (GR1g) in 12 suicide victims with a history of
childhood abuse, 12 nonabused suicide victims and 12 control subjects (b).
Outliers excluded from analysis included n = 2 control subjects, n=1
suicide victims with a history of childhood abuse for glucocorticoid receptor
1; and an additional n = 1 suicide victim with a history of childheod abuse,
and n = 3 nonabused suicide victims for overall levels of glucocorticoid
receptor. * indicates P < 0.05; n.s. indicates not statistically significant.
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Alternative Splicing, Methylation State, and
Expression Profile of Tropomyosin-Related Kinase B
in the Frontal Cortex of Suicide Completers
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Global Brain Gene Expression Analysis Links
Glutamatergic and GABAergic Alterations to Suicide and
Major Depression

Aoita Sequeira'”, Firozs Mamdani’, Car Erst’, Marmels P Vawter’, Willem §. Bunney’, Varonique
', Chawls BerAalfat’, Guy A. Roclau’, Naguib
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Characterization of QKI Gene Expression,
Genetics, and Epigenetics in Suicide Victims with
Major Depressive Disorder

Timothy A, Klempan, Carl Ernst, Vesselina Deleva, Benoit Labonte, and Gustavo Turecki

Background: A number of studies have prychiatric disorders. We
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Brief report

Increased DINA methylation in the suicide

brain

Fatemeh Haghighi, PhD; Yurong Xin, PhD; Benjamin Chanrion, PhiD;
Anne H. O’'Donnell, MD, PhD; Yongchao Ge, PhD; Andrew J. Dwork, MD;
Victoria Arango, PhD; J. John Mann, MD

Cllnical studies find that childhood adversity and stress-
ful life events In adulthood increase the risk for ma-
Jor depression and for suic'de. The predispositions to
either major depression or suicide are thought to de-
pend on genet{c risk factors or epigenetic effects. We
v yiation signatures p tem
in brains of su!cldes with diagnosis of majbr depres-
sive disorder. DNA methylation levels were determined
at single C-phosp (CpG) sites within
ventral prefrontal cortex of 53 suicides and nonpsy-
chiatric controls, aged 16 to 89 years. We found that
DNA methylation increases throughout the lifespan.
Suicdes showed an 8-fold greater number of methyl-
ated CpG sites relative to controls (P<2 2x1078), with
greater DNA methylation changes over and above the
increased methylation observed In normal aging. This
fncreased DNA methyfatton may be a s!gn.‘ﬂcant canr
Io the neyr and o

Intreduction

he World Health Organization estimates that
nearly 1 million people die from suicide yearly (World
Health Organization figures, 2012). Psychological au-
topsies find that about 90% of suicides in Western na-
tions have a psychiatricillness at the time of suicide.* Of
those, about 60% are suffering from a mood disorder.
Suicide risk is influenced by a wide range of factors. Al-
though some genetic risk factors have been identified.
environmental events such as childhood adversity or
repeated exposure to life-threatening situations typical
in war and active combat have also been reported Lo
contribute to the increased risk of suicidal behavior.?
Exposure to stress can confer lasting biological and
behavioral effects. such as altered responses to stress.
throughout the lifespan, and as such these effects may
be mediated by epigenetic factors like DNA methyla-

agng: DA mood disorder:

suicide

Kuthor affillations: James J. Peters WVeterans Affairs Medical Crter: Fish-
berg Departrnent of Neurcsdence, Mount Sinal School of Medidne (Fate-
meh Haghlghty; Department of Psychiatry, Divislon of Molecular imag-
Ing and Neuropathology. New York State Psychiatric Institute, Columbla

Unhersity (Fatemeh Haghlghl, Yurong Xin, Benjamin Chanron, Anne H.
‘Donnell Sndrew ) Dok idora Arango | lohp Mapni. Depart:
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Hipoétese: O padrao de metilagao resulta de um equilibrio
entre as atividades da metilase e desmetilase.
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Journal of Clinical Pharmacy and Therapeutics (2011) doi:10.1111 /j.1365-2710.2011.01301.x
COMMENTARY

Psychotherapy as an epigenetic ‘drug’: psychiatric
therapeutics target symptoms linked to malfunctioning
brain circuits with psychotherapy as well as with drugs

S. M. Stahl*f MD PhD
*Department of Psychiatry, University of California San Diego, San Diego, CA, USA and FDepartment of
Psychiatry, University of Cambridge, Cambridge, UK







