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Why genes in psychiatry?

The example of pharmacogenetics and
response to treatment in depression

Hépitaux UNIVERSITE

L_._-"'! ‘J\If.”%.-.d:f{'!'i DE GENEVE
Genéve R —
FACULTE DE MEDECINE




WHY PHARMACOGENETICS?

o A clinician presented with a case of depression has to make
a choice among more than 20 available antidepressant
drugs

o Efficacy o . verage, the
response Personalized
Medicine
o Less tha emission of

symptoms w1

o Pharmacogenetics explores the potential of genetic
measurements to inform the individualized choice of
treatment.
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GENDEP

The Genome-based Therapeutic
Drugs for Depression
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Moderation of antidepressant response by the
serotonin transporter gene

Patricia Huezo-Diaz,* Rudolf Uher,* Rebecca Smith, Marcella Rietschel, Neven Henigsberg,

Andrej Marusic, Ole Mors, Wolfgang Maier, Joanna Hauser, Daniel Souery, Anna Placenting,
Astrid Zobel, Erik Roj Larsen, Piotr M. Czerski, Bhanu Gupta, Farzana Hoda, Mader Perroud,
Anne Farmer, lan Craig, Katherine 1. Aitchison and Peter McGuffin
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Article
Genome-Wide Pharmacogenetics of Antidepressant Response
in the GENDEP Project
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GWAS: INCREASING POWER
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GWAS: INCREASING POWER
META-ANALYSIS




Mew Research

Despite increased statistical power no
reliable predictors of antidepressant
treatment outcome were found.

Modest evidence that common genetic
variation contributes to individual
dlfferences 1n ant1depressant response.
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Early Partial Response (AHAM-D-17 >25%) After 2 Weeks



USING PATTERN OF RESPONSE:
INCREASING POWER BY BETTER
DEFINE PHENOTYPE




A Genome-wide Association Study of a Sustained Pattern of
Antidepressant Response

Aimee M. Hunter, Ph.D.!, Andrew F. Leuchter, M.D.!, Robert Power, MSc2, Bengt Muthén,
Ph.D.3, Patrick J. McGrath, M.D.4, Cathryn M. Lewis, Ph.D.2, lan A. Cook, M.D.!, Holly A.
Garriock, Ph.D.5:¢, Peter McGuffin, MB, Ph.D.2, Rudolf Uher, Ph.D.2.7, and Steven P.
Hamilton, M.D., Ph.D.5

T Department of Psychiatry and Semel Institute for Neuroscience and Human Behavior, University
of California, Los Angeles

Hunter et al. Page 14

No SNPs met the threshold for genome-

wide significance.
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Figure 1.

Estimated mean QIDS-C scores (y-axis) across 12 weeks of citalopram treatment (x-axis)
for four classes of subjects in STAR*D?.




The absence of pharmacogenetic associations
with clinically meaningful effect suggests
that common genetic variation is not ready
to inform personalization of treatment for
depression.




PERSPECTIVES: EPIGENETICS




Epigenetics

«Any potentially inheritable change that might alter the expression of a

gene without any direct modification of the nucleotide sequence in the
DNA»
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The Neurotrophic system: BDNF
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PERSPECTIVES: BIG BIG NUMBERS




Psychiatric GWAS
Consortium
(PGC) and Polygenic
risk scores (PRS)



PRS

Polygenic risk scores (PRS) capture in a single
variable the additive effect of SNP alleles across
the genome

PRS are constructed from multiple SNPs with
lower evidence of association, with the
assumption that genetic markers that do not
meet the genome-wide significance threshold
might have good predictive power when they are
considered collectively.
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Published in final edited form as:
Nat Genet. ; 43(10): 969-976. do1:10.1038/ng.940.

Genome-wide association study identifies five new
schizophrenia loci

The Schizophrenia Psychiatric Genome-Wide Association Study (GWAS) Consortium’

Abstract

We examined the role of sefimon genetic variation in schizophrenia enome-wide association
study of substantial siZ&: a stage 1 discovery sample of 21,856 individuals 0 European ancestry
and a stage 2 replicatipn sample of 29.839 independent subjects. The combigged stage 1 and 2
analysis yielded genomdwide significant associations with schizophrenigAor seven loc, five of
which are new (1p21.3, 2q3273:8p23.2. 8q21.3 and 10q24.32-g24-35] and two of which have been
previously implicated (6p21.32-p22.1 and 18q21.2). The strongest new finding (P = 1.6 x 10711
was with rs1625579 within an intron of a putative primary transeript for MIR]37 (microRNA
137), a known regulator of neuronal development. Four other schizophrenia loci achieving
genome-wide significance contain predicted targets of MIR137, suggesting MIR 13 7-mediated
dysregulation as a previously unknown etiologic mechanism in schizophrenia. In a joint analysis
with a bipolar disorder sample (16,374 affected individuals and 14,044 controls), three loci
reached genome-wide significance: CACNAIC (154765905, P=7.0 x 10~ 7), ANK3 (1510994359,
P=2.5x10"%) and the JTTH3-ITIH4 region (rs2239547, P="7.8 x 1079,
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Published in final edited form as:
Lancet. 2013 April 20 381(98?5): 1371-1379. doi:10.101 6.-"'SD14{]-5?36(12)62129-1.

Identification of risk loci with shared effects on five major
psychiatric disorders: a genome-wide analysis

Cross-Disorder Group of the Psychiatric Genomics Consortium’

Summary

Background—Findings from family and twin studies suggest that genetic contributions to
psychiatric disorders do not in all cases map to present diagnostic categories. We aimed to identify
specific vanants underlying genetic effects shared between the five disorders in the Psychiatric
Genomics Consortium: autlscm spectrum disorder, attention deficit-hyperactivity disorder, bipolar
disorder, majordeg a1 scluzophre:ma

selection to identify TiTe 1z model of relations betu een genot}fpe: and phenotype. We
examined cross-disorder effv:cts of genome-wide significant loe1 prewc-usl}r identified for bipolar
disorder and schizophrenia, and used polygenic risk-score analysis to examine such effects from a
broader set of commeon variants. We undertook pathway analyses to establish the biological
associations underlying genetic overlap for the five disorders. We used enrichment analysis of
expression quantitative trait loci (eQTL) data to assess whether SNPs with cross-disorder
association were enriched for regulatory SNPs in post-mortem brain-tissue samples.

Findings—SNPs at four loci surpassed the cutoff for genome-wide significance (p<5x107%) in
the primary analysis: regions on chromosomes 3p21 and 10924, and SNPs within two L-type
voltage-gated calcium channel subunits, CACNAIC and CACNBZ. Model selection analysis
supported effects of these loci for several disorders. Loci previously associated with bipolar
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Predicting bipolar disorder (BD), type-1 diabetes (T1D), Crohn's
disease (CD), rheumatoid arthritis (RA), and type-2 diabetes

(T2D) from a polygenic score for schizophrania from the results
from the PGC.

r /N-77 x 1 0-20 Threshold
I B p<0.1 O p<0.5 p<0.9
6/ B B p<0.2 O p<0.6 B p<T
5 = B8 p<0.3 O p<0.7
s = O p<0.4 O p<0.8
A
N
oo
B p = 0.034
0

BD D CD

Stringer et al. 201 17, Res.




Using the PGS to predict total brain volume and disease status

p=16-107" Pcutoff_sz
S p=1.6x10" O 0.002
S | p=0.001 O 0.006
@ 0.01
3 E 0.02
2 m 0.1
© W 02
S 9 W 04
=
o
O
c
8 o
@ <
> o
S
= p=023 p=042 p=0.35
: I
S
o
sz TB WM GM IC sex
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Using the results from PGRS to predict
neural inefficiency in the left dorsolateral
prefrontal cortex

Walton et al 2014



COMMERCIAL PHARMACOGENETIC TESTS?

Hall-Flavin et al. 2013; Winner et al. 2015; Altar et al 2015




COMMERCIAL PHARMACOGENETIC TESTS?
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O Based On algorithm that -Ei'gemesight H Patients  Clinicians Education Blog News About Contact Q
1s not public and not tested
by independent researchers

)

NEW! GeneSight® updated to now include

mood stabilizers, anxiolytics/hypnotics and 4 additional genes!

GeneSight: A personalized approach to help

o 50 alleles 1n : i \
SLC6A4, HTR2A, CYP2Deo,

CYP2C19, CYP2C9, CYP1A2

proven, genetic-based decision support tool that can help get

eatment was guided by GeneSight experienced 70% greater
oms versus standard of care

HEALTHCARE PROVIDERS

arn more about GeneSight

and how to implement in your practice

o Three categories of patients
» The ‘red’ group (‘use with caution and frequent monitoring’)
» The yellow (‘use with caution’)
» The green group (‘use as directed’)

o Report that provides prescribing options for 99% of all FDA-approved
antidepressant

o Improve response and remission rates and reduce total medication cost of
$1035.60 over 1 year

Hall-Flavin et al. 2013; Winner et al. 2015; Altar et al 2015




CONCLUSIONS

Lancet. 2016 Mar 12;387(10023):10853-93. doi: 10.1016/50140-6736( 16)00143-4. Epub 2016 Jan 22.

Genetic variants associated with response to lithium treatment in bipolar disorder: a genome-wide
association study.

Hou L, Heilbronner U, Degenhardt F, Adli M, Akivama K, Akula M, Ardau B, Arias B, Backlund L, Banzato CE, Benabarre A, Bengesser 5, Bhattacharjee AK,
Biernacka JM, Birner A, Brichant-Fetitiean C, Bui ET, Cervantes P, Chen GBE, Chen HC, Chillotti C, Cichon 5, Clark SE, Colom F, Cousins DA, Cruceanu C,
Czerski PM, Dantas CR, Dayer A, Etain B, Falkai P, Forstner AJ, Frisén L, Fullerton JM, Gard S, Garnham JS, Goes FS, Grof P, Gruber O, Hashimoto R,
HauserJ, Herms S, Hofmann P, Hofmann A&, Jamain S, Jiménez E, Kahn JP, Kassem L, Kittel-Schneider S, Kliwicki S, Kinig B, Kusumi |, Lackner N, Laje G,
Landén M, Lavebratt C, Leboyer M, Leckband G, Jaramillo CA, MacQueen G, Manchia M, Martinsson L, Mattheisen M, McCarthy MJ, McElroy SL, Mitians
M, Mondimore FM, Monteleone P, Mievergelt CM, Méthen MM, ©shy U, Ozaki M, Perlis BRH, Pfennig &, Reich-Erkelenz D, Bouleau GA, Schofield PR,
Schubert KO, Schweizer BW, Seemiiller F, Severino G, Shekhtman T, Shilling PD, Shimoda K, Simhandl €, Slaney CM, Smoller JW, Squassina &, Stamm T,
Stopkova P, Tighe SK, Tortorella A, Turecki G, Volkert J, Witt 5, Wright & Young LT, Zandi PP, Potash JB, DePaulo JRB, Bauer M, Reininghaus EZ, Movak T,
Aubry JM, Maj M, Baune BT, Mitchell PE, Vieta E, Frve MA, Bvbakowski JK, Kuo PH, Kato T, Grigoroiu-Serbanescu M, Beif &, Del Zompo M, Bellivier F,
Schalling M, Wray MR, Kelsoe JR, Alda M, Rietschel M, McMahon FJ, Schulze TG.

Abstract
BACKGROUNLD: Lithium is a first-line treatment in bipolar disorder, but individual response is variable. Previous studies have sugoested

that lithium response is a heritable trait. However, no genetic markers of treatment response have been reproducibly identified.

METHODS: Here, we report the results of a genome-wide association study of lithium response in 2563 patients collected by 22
participating sites from the International Consortium on Lithium Genetics (ConLiGen). Data from common single nucleotide
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