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Lessons |earned from the DNA of
individuals _ _
‘with psychiatric disorders

Lieber Institute for Brain Developmen
Departments of Psychiatry, Neu‘rology
and Genetic Medicine - :

WE”VE KNOWN FOR A LONG TIME
THAT PSYCHIATRIC ILLNESS RUNS IN
FAMILIES
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GENETICS AND MENTAL

GENES AND BEHAVIOR DISORDERS:
WHY DO WE STUDY THEM?

e Most risk for psychiatric illness is related to inheritance
¢ Genes transcend phenomenological diagnosis

e Genes represent mechanisms of disease

e Genes clarify the environment

e Genes identify at risk individuals

¢ Genes identify biological pathways for development
of new treatments




GENETICS OF BRAIN

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS

WITH PSYCHIATRIC DISORDERS

A PEAK AT SOME OF THE LESSONS LEARNED:

1.

Literally many hundreds of regions of the genome that increase risk for
mental iliness have been identified

. The statistics are strong but the effects of individual genetic loci are

very weak
Genetic risk does not respect DSM guidelines

Prediction of individual iliness liability based on genomic risk is so far
not of clinical value

5. Ancestry matters

6. GWAS is a treasure map, but to find the treasure (i.e. the genes)

requires a lot more digging
The environment still matters

Genetic discoveries provide biological insights into brain mechanisms
of iliness and potential strategies for treatment and prevention

GENETICS OF BRAIN

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS

WITH PSYCHIATRIC DISORDERS

A FEW DEFINITIONS:

Single nucleotide polymorphism "SNP”: a common variation in DNA sequence at

a single nucleotide

Allele: one of two or more variations in a DNA sequence at a specific site in the

genome

Genotype: combination of variants at a locus in the genome

Genome wide association study (GWAS): comparisons of common allele

frequencies in a sample of cases and a sample of controls

Pleiotropy: one gene affecting multiple seemingly unrelated traits




GENETICS OF BRAIN

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS: Let’s get started

1. LITERALLY MANY HUNDREDS OF REGIONS OF THE GENOME THAT
INCREASE RISK FOR MENTAL ILLNESS HAVE BEEN IDENTIFIED

GENETICS OF THE AUTISM SPECTRUM

GENETIC STUDIES OF AUTISM SPECTRUM
DISORDER

— KATNAL (0.08%)-
POGZ(0.08%)

TBR1 (0.08%)

ADNP (0.10%)

SYNGAPA (0.10%)

GRINZB (0.13%)
ANK2 (0.13%)
ARID1B (0.13%) . .
SCN2A (0.13%)
DYRK1A (0.13%)
GHD8 (0.21%)
7 Unaccounted {£1%) o)
15q13.3 del (0.16%) *Many Genes(1000+?)
16p11.2 dup (0.24%)
1867112013 dup (0.26%) *None account for >1% of cases
Predicted
16p11.2 del (0.31%) ‘Cgmmo:; (49%)
b nherite
NN ol (0.32%) *Highly additive effects
Neurofibromatosis type 1 (0.28%) [ - Non-additive (£%)

Genelic contributions to ASD population

Strongly implicated
de novo SNVs (1.34%)
|

CNV
(1.28%)

Phelar-McDermid (0.28%) Bzr’e;‘;csiggi;i 3%) oSt rong p/eiotropy

Tuberous sclerosis (0.90%)

Syndromic
(3.40%)

Fragile X (1.94%)

Percentage of ASD patients "Percent of liability due to

with known mutations different classes of mutations Dan Geschwind




FINDING GENES OF INTEREST

GENOME WIDE ASSOCIATION STUDY (GWAS): THE
WORK HORSE OF CLINICAL GENETICS OF COMMON
DISORDERS

cases controls
ii ii Variant with ii ii
'b higher frequency ‘b
in cases than
N
L2 K

“Manhattan Plot”
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GENES AND PSYCHIATRIC DISORDERS

RECENT REPORTS HAVE IDENTIFIED MANY GENETIC LOCI ASSOCIATED
WITH MANY HUMAN ILLNESSES AND TRAITS

Article

Mappinggenomiclociimplicatesgenesand
synapticbiologyin schizophrenia

ARTICLES
it g 52, 0B

YT

Genome-wide association study of more than

Nature 2022 40,000 bipolar disorder cases provides new
g yrvrmn e pro— insights into the underlying biology 2021
..... tan-Plot ) 414,000 subjects
w0 64 risk loci
o] I 320,000 subjects
*1 287 risk loci

“logyy (P valus)
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GENES AND PSYCHIATRIC DISORDERS

RECENT REPORTS HAVE IDENTIFIED MANY GENETIC LOCI ASSOCIATED

WITH MANY HUMAN ILLNESSES AND TRAITS

ARTICLES

ey 008182 neuroscience

=]
Bi-ancestral depression GWAS in the Million
Veteran Program and meta-analysis in >1.2
million individuals highligt i
directions

1t new therapeutic

Daniol F. Levey %, Murray B. Stein 545 2, Frank R. Wendt:> %, Gita A. Pathak™, Hang Zhou s,
Mihacla Aslant, Rachel Quadar?, Kelly M. Harrington™®, Vaira 2. Nufiez"%, Cassie Overstreet,

Pl et :
* 1.2M people, 178 GWAS significant loci

noL 1316 15 15 1 18192012
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ARTICLES
sty

Genome-wide association analyses of
post-traumatic stress disorder and its symptom
subdomains in the Million Veteran Program
Morray B, Sein(? 4395, Daril F Leve 0%, Zhongshan Chang=®, Frank R. Wendtts,

Kelly Harrington”, Gita A. Pathak®, Kelly Cho®*, Rachel Quadent, Krishnan Radhakrishnan®=,

Matthew J. Girgenti%%, Yuk-Lam Anne Hot*, Daniel Posner %, Mihasla Aslsn™, Ronald S, Dumant=¥,

Hongyu Zhao €%, Dapartmnt of Vetarans Atfsirs Cooparativa Studies Program (no. S75B)"",
limanti 0%, John Co

VA Million &,
2021

N=265,000, a few loci

RARE CODING VARIANTS

Article

substantial risk for schizophrenia

Rare coding variants in ten genes confer

s o3-50, P« 114 +10 " 3 genes 2t false dicovery e of <3 These genes

syrapne:
 cplepsy ana
Nature 2022
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GENETICS OF BRAIN

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

2. THESTATISTICS ARE STRONG, BUT THE EFFECTS OF INDIVIDUAL
GENETIC LOCI ARE VERY WEAK

13

GENETICS OF PSYCHIATRIC ILLNESS

THE STATISTICS ARE STRONG....BUT THE EFFECTS ARE
WEAK

SNP CHR 'BP P OR SE A1A2 FRQ_A 74776 FRQ_U_101023
15140365013 6 27523869  1.205E-39  1.22838  0.0156 G/A & 09
1558120505 7 2029867  6.265E-28 1.086  0.0075 T/C
151790135 12 12366923  6.908E-24  1.08785  ).0084 CIT

Schizophrenia 1512571643 10 10452027’ 1.246E-23  1.12019 0113 G/A
154702 15 914265()  1.757E-23  1.0822  .0079 G/A o8 &
152710323 3 528159(5  3.175E-22  1.07433  .0074 T/C 0.525 0.512
154298967 12 240819 1.279E-21 1.086  ).0086 A/G 0.279 0.282
1513107325 4 103188705  1.919E-21  0.85496  0.0165 C/T 0.925 0.936
152139054 2 58156583  1.045E-20  0.9309  0.0077 A/C 035 0.379
157779548 7 137074540 821E-19  1.07°.  0.0079 G/A 0.686 0.66

‘Table 1] Genome-wide significant loci for BD from - . anary... 41,917 cases and 371,549 controls
Locus CHR BP SNP P OR se AV . Previous report”  Name for novel locus®  Previous

A2 fre. v forBD (citation) report*for
contr. < psychiatric
disorders
Bipolar‘ Disorder 1 1 enosess s 16x10° 1058 0009 A/G 0457 LINCOI748
2 1 lems®9 0730 72x107 1056 0009 C/T 0444 NUEZ [
F 2 omes: 48107 1068 0010 G/A 0670  AANIL(PGCD) g
4 2 ieeszEn 27x10% 108 00 GA 0924  NA®PGD)
5 2 169amEw s 21x10* 1064 00N /6 0758 cerss
6 2 1933836 43x10* 1055 0010 AT 0377 peGEMI 6
7 2 14437889 270164 49xI0° 1053 000 A/G 0564  Intergenic (PGC2) 6
& 3 36856030 r9834970 . 4xI0 1087 0009 C/T 048"  TRANKI(PGC2) scz.co6
9 3 k26443 233617 36 0 1070 0009 TC O &  [TIHI(PGCD) 5Cz.C06
10 3 70488788 rslsS4ATE 2axiu 1068 002 TA U799 MDRIC2
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GENETICS OF PSYCHIATRIC ILLNESS

nature genetics

Article httpss/jdoi.org/101038/s41588-022.01265-8
Genome-wide analyses of ADHD identify 27

riskloci, refine thegeneticarchitectureand
imnlicateseveral cognitive domains Nature 2023

ot

|
L}

N=235,000 people

Genomic  Chr. Position(bp} rsiD Al A2 Mearbygenes Freq  Freq. o Fra ‘New

locus. cases controls.

1 1 A407E468 G A PIPRF,KDMaA oan 0326 m oo ﬁmﬂu"\ No

2 2 M5TIAI54 A C 0762 o7mss 1065 aot /‘mﬂo‘ \ Yes

3 3 20704 ®wWEH G A 0534 0843 106 101 780407 | Mo

4 3 43681501 EATI00E G A SNRK ANCIO, ABHDS 0844 asst 0888 102 &60x07 Yes

B 3 A%0670  mEa3E0 G T TRAV CAVKV.MSTIR ossE  o0eW 0gda 0 aEe10e | ves
CTD-233015.3, MONIA

L] a 51884072 1E23N058 G a %F‘J. 1QCF2, IOCFS, s 0308 0844 woff 31830 Yes

7 3 TIA99400 rETIBAA4 c T FOXPT 0686 Q660 1063 10| 287-10° Yes

[ 3 GmGMz__ muaazr C G weus 0963 0sse 1ams 04| 635407 | ves

2 4 TINTSZ3 IEUISIETIT3 c T 0888 0B8O 1301 ooz \\.B}!W » / Yes

0 4 Wi0oo6Ed  mesaM0l G A LSMERPIEEZ 0sE0 0S5 084% OO Vugw-'/ s
SLCTOAF

GENETICS OF BRAIN

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

4. PREDICTION OF INDIVIDUAL ILLNESS LIABILITY BASED ON
GENOMICRISK IS SO FAR NOT OF CLINICAL VALUE

16




Significance of association (-log, P)

METHODS: GENOMIC RISK CALCULATION

POLYGENIC RISK SCORES (PRS): ADDING UP ALL THE RISK

ALLELES

[PRS1 (p<5e-08):

106 SNPs|

PRS2 (p<le-06):
PRS3 (p<1le-04):
PRS4 (p<0.001):
PRS5 (p<0.01):
PRS6 (p<0.05):
PRS7 (p<0.1):
PRS8 (p<0.2):
PRS9 (p<0.5):
PRS10 (p<1):

30
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24

21

238 SNPs
1253 SNPs
3369 SNPs
10568 SNPs
24670 SNPs
35579 SNPs
51807 SNPs
81224 SNPs
102k SNPs

2 18 14

Chromosome
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Wray, Goddard, & Visscher, Genome Res 2007 -
PGC, Nature 2014

POLYGENIC RISK PREDICTION

Article

ARTICLES

P ot 10.9038 24129 0 008ST 8

[ o i

Genome-wide association study of more than
40,000 bipolar disorder cases provides new

Mappinggenomiclociimplicatesgenesand
synapticbiologyinschizophrenia

Nature 2022

insights into the underlying biclogy

»*

50+
European
ancestries ois
454 GWAS P,
LE-al
ot = ix10?
= 0.001
g an. = 001 -
:4
% o = 0.05 T o
g =01 =
8 cis 3
£ 25+ 5
5 05
a
c 204 1
8
o
T 54 005
104
054
ol 1 000
PGCA mata
41,781/343,084 o
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LESSONS LEARNED FROM DNA

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

3. GENETICRISK DOES NOT RESPECT DSM GUIDELINES

19

PLEOTROPY IS THE RULE

. o
preptint (which was not certified by

Stratified Genomic SEM 1

1 Genetic Architecture of 11 Major Psychiatric Disorders at Biobehavioral, Functional
2 ‘Genomic, and Molecular Genetic Levels of Analysis
2

Andrew D. Grotzinger,'* Travis T. Mallard,' Wonuola A. Akingbuwa,” Hill F. Ip.> Mark J.

Adams;? Cathryn M. Lewis,* Andrew M. McIntosh, Jakob Grove,’ Seren Dalsgaard,$ Klaus-
Peter Lesch,” Nora Strom,'%'? Sandra M. Meier,'** Manuel Mattheisen >'*!* Anders D.

]
2 Fe S8 SESELE

AN [ [
I 0.8
oen [
T8 | 0.6
SCF 04
BIP 02
ALCH 8
ADHD S0z
AUT 04
PTSD
gL
Mo J
08
ANX

Correlational structure of risk genes for psychiatric diagnoses
20




LESSONS LEARNED FROM DNA

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

5. ANCESTRY MATTERS

21

WHO IS THE HUMAN REFERENCE GENOME?

Mostly just
one individual!

East Asian
6%

African
37%
_ Unknown

13% European

57%

Source of the reference genome Ancestry inference
Green et al (2010). Science.

22




RESEARCH DISPARITIES|

4.9+ M”.L'ON research subjects worldwide

ZERQ Individuals of African Ancestry

Until 2021, genome-wide association studies (GWAS) for schizophrenia, autism,
Alzheimer's, Parkinson's, and depression.

Subjects (Includes cases and controls)

23

2,000,000

1,500,000

1,000,000

500,000

Ancestry Representation in Latest GWAS:
African ancestry cohort = N of ZERO

Schizophrenia

Autis

m Spectrum Alzheimer's

Disorder Disease

Parkinson's Depression
Disease

Weinberger, Dzirasa,
Crumpton-Young.
August 5, 2020

WHY IS THE REFERENCE GENOME A PROBLEM?

24

human
reference
genome

many differences

few differences

D =
< >
b -
1 3
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-, >
< >
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E < o
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1 1
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AA patient genome
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ANCESTRY MATTERS

ARTICLES

Wi 53,0 08574

[ ooy
Genome-wide association study of more than
40,000 bipolar disorder cases provides new
insights into the underlying biology

5.0+

Eurcpean Admixed African
ancestries American ancestry
45
40
GWAS P,
_ as- LE-ESl o
F mixi0t
o 30 = 0.001
# = 001
£ 254 = 005
5
2 =01
e =02
& 05
15
1
10
05 ‘
0 L il ] [
PGC3 mata GAIN-AA AA-GPC
41,781/343,084 347/660 1,766/2.535
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PERSPECTIVE

et g R s LT

Clinical use of current polygenic risk scores may
exacerbate health disparities

Alicia R Martin =4, i 1345, Yoichis i %4, Yukinorif S,
Banjamin M. Neale:*** and Mark ] Daly "+ 2019
1.00 -
g ? 075
i
gg 0.50
LE
g 025
0.00
T T T T T
& S & ¥
& 6@@ ¥ \\36\ ,;ﬂ‘f
< < %ﬁd,’s &
Population

LESSONS LEARNED FROM DNA

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS

WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

6. GWASISATREASURE MAP, BUT TO FIND THE TREASURE (I.E. THE

GENES) REQUIRES A LOT MORE DIGGING.

26




DA AND SCHIZOPHRENIA

WHITHER THE DOPAMINE HYPOTHESIS OF
SCHIZOPHRENIA?

DRD2 is in one of the GWAS risk regions!!!

4218 14545-10/0.:56 /033 / 0.952/ 16-35-0

0 2.rs11214606 1 Working_mamory(SE-7) a5
3.rs1078586 . Select biomarker Iraits{3E-5) .a ®

SPLICING VARIATION IN BRAIN

DIGGING DEEPER INTO DRDZ2 IN BRAIN

Presynaptic
neuron

) oa | 1 H
/L-Wmsina 7] e e et B e B S S e Lt B
/ * TH"\‘ 1 1 Ia g
/ L-Daps ‘\‘ \
f r MDC‘L Y

1
i

Y

 DRD2
/, long \.
| | Can we establish a causative DA mechanism?
\ |
Postsynaptic
neuron




SPLICE VARIATION

THE MECHANISM OF THE DOPAMINE (DA) LINK TO RISK FOR PSYCHOSIS?
It’s diminished control of presynaptic DA release!

A Presynaptic

“DRD2
( fong "\

Postsynaptic

DROZ junction 57
chritil 13412884-1 134154200 )
QL t-stat: 4.5, FDR: 1.1e-0:
SF GWAS pvalue: §.0e-11
52 risk ailslo: T

]
=itk

e

Residuslized supreasion

risk
genotype

Mendelian Randomization (MR)

No independent association

Mendelian randomization analysis
implicates DRD2s as causative

Benjamin et al NATURE NEUROSCIENCE (2022)

LESSONS LEARNED FROM DNA

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS

WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

7. The environment still matters

30




GENE x ENVIRONMENT T =

N

ALL VERY INTERESTING BIOLOGY......BUT THAT
ELUSIVE ENVIRONMENTAL COMPONENT IS THE ...

GENETIC RISK X EARLY LIFE
COMPLICATION

namre, -
medicine

RTICLES

itps: ol ong/101038/541591-016-0021y

Convergence of placenta biology and genetic risk
for schizophrenia

Gianluca Ursini**?, Giovanna Punzi*, Qiang Chen', Stefano Marenco**, Joshua F. Robinson®,

Annamaria Porcelli®, Emily G. Hamilton®, Marina Mitjans’, rlo Maddalena®, Martin B:
Jan Seidel’, Hidenaga Yanamori®, Andrew E. Jaffe®'?, Karen F, Berman®, Michael F. Egan®,
Richard E. Straub', Carlo C: ' Giuseppe Blasi®?, Ryota i D54, Dan Rujescu’,

Hannelore Ehrenreich’, Alessandro Bertolino® and Daniel R. Weinberger'»m=25%* 2018

13
o] =Al
o E -+ No ELCs
o .AII » -o- ELCs
£ o000 .NoELng d
5 .
= 006 MWec: ~ s
5
3 0.03 J
0.00 - - 1{  we
PRS1 PRS2 CONT (218.127,91)
SCZ: (120,93.27x1
N=1673 : &

Quintile
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PLACENTA TWAS

PRIORITIZATION OF POTENTIALC
SCHIZOPHRENIA IN PLACENTA

Placenta TWAS (gene level)
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o 0
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SLC27A3  Caod47* GONYLY 78 >
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RP1147ABS " Ll e CTA223H39
a0 rice Tt ocrves
NI R EEEEER R e
Chromosome

+

p=2.Te-43

p=5e-38

Fold Enrichment (hz)
Y &

o

fetal brain  placenta

AUSATIVE GENES FOR

TWAS placenta v. fetal brain
(genes plus transcripts)

“placema y brain
(Bonf<0.05) (Bonf<0.05)
303 ( 199 § 505
\
X

p=2.50-40

Enrichment fold for heritability

placenta&brain

Ursini et al Nature Comm 2023

GxE: AIR POLLUTION AND GENETIC
RISK FOR DEPRESSIOIN

a Air pollution interacts with genetic risk to influence
;I,-; cortical networks implicated in depression

b.c.d d

Zhi Li*®, Hao Yan' , Xiao Zhang"‘“ , Shefali Shah?, Guang Yang®, Qiang Chen®(®, Shizhong Han™*®,

= Dai Zhang"”“""'g, Daniel R. Weinl:ergera'“""i . Weihua Yue®“?9, and Hao Yang Tan>*"

Network construction
SFL

PNAS 2021 Vol. 118 No. 46 2109310118

Gene-by-environment interaction

rS on PLSR-1
8BL 5mv
® oo ® T 110
w.ml. PP ogs . @0S2
P 3 o %ron I ® Dynamic causal
45 <43 v .
. '-P\gm o ER . model of fMRI network
al0p Pr@® @ @1SFL £ P i A
ot Hipposamipus E 5 during social stress
4 PRS <0.5 8D: r=-0.281, p=0.002
* PRS > 0.5 SD: r=0.755, 0.001
s01e. .0'0. 0 0. o180 » 202 P
1 t 025 -0.15 005 005 015 025
50,600 &0 PLSAA
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0e
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3
0.0 v
03 & X .
5 06 8 GXE in network coexpression
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z 06 . .
Ea - (GWAS) genes in brain
0.0 i
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2
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r=0052, p=0.31
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DOES EARLY CHILDHOOD MATTER?

GxE: CHILDHOOD TRAUMA AND
RISK FOR DEPRESSION

“nature
COMMUNICATIONS

ARTICLE (==
OPEN

A phenome-wide association and Mendelian
Randomisation study of polygenic risk for
depression in UK Biobank

Xueyi Shen(®, David M. Howard ', Mark J. Adams( ", W. David Hill*, Toni-Kim Clarke’, Major Depressive

Disorder Warking Group of the Psychiatric Genomics Consortium*, lan | Deary™, Heather C. Whalley "3 &
Andrew M. Mclntosh o 134535

2020
a Affectve Sum of peychiac
of deprassion conditions
05-
Childhood trauma aa
10-
. ves _ _oa-
& &
HNo & E 02 =
08
01-
0o- 00-

History of childhood trauma doubles the risk related to genes for depression
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URGENT NEED

EARLY CHILDHOOD EXPERIENCE LEAVES ITS MARK
IN THE GENOME

The human genome is most sensitive to environmental experience during the first five years

of life, more than any other time. These findings highlight the potential biological impact of
early childhood adversity.

T 0.61

]

= -CAC

K04 --CAG

f ==Glia

&0.2 ==Neuron

E

- : : . : . Divergent neuronal DNA methylation @w
0 5 10 15 20 patterns across human cortical E

Years development reveal critical periods and a

unique role of CpH methylation

Amanda J. Price"!, Leonardo Collado-Torres'*", Nikolay A. Ivanov', Wei Xia', Emily E. Burke, Joo Heon Shin’,

Ran Tao', Liang Ma', Yankai Jia', Thomas M. Hyde'“*, Joel E. Kleinman'?, Daniel R. Weinberger'>**® and
Andrew E. Jaffe! 23557

Price et al. Genome Biology (2019) 20:196
httos://doi.ora/10.1186/513059-019-1805-1
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LESSONS LEARNED FROM DNA

LESSONS LEARNED FROM THE DNA OF INDIVIDUALS
WITH PSYCHIATRIC DISORDERS

LESSONS LEARNED:

8. GENETIC DISCOVERIES PROVIDE BIOLOGICAL INSIGHTS INTO

BRAIN MECHANISMS OF ILLNESS AND POTENTIAL STRATEGIES FOR
TREATMENT AND PREVENTION
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CAUSATIVE MECHANISMS
GENES OFFER INSIGHTS TO MOLECULAR PROCESSES

Article

Mappinggenomiclociimplicatesgenesand
synapticbiologyinschizophrenia

Nature 2022
[ ey
Synaptic localization of all fine-mapped
and SMR-associated genes
Postsynaptic
density
Endocytic
aone
W20 | PRESYNAPSE POSTSYNAPSE |
Presynaptic
membrane
Postsynaptic
membrane

Synaptic ves\c\\e\

—
Active zone
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GENES OFFER INSIGHTS TO MOLECULAR PROCESSES

Decoding shared versus divergent transcriptomic signatures across
cortico-amygdala circuitry in PTSD and depressive disorders s

Amygdala and anterior cingulate transcriptomes

Andrew E. Jaffe, Ran Tao,., Stephanie C. Page., Kristen R. Maynard, !, Elizabeth A. from individuals with bipolar disorder reveal

Pattie,.!, Claudia V. Nguyen,.!, Amy Deep-Soboslay,.!, Rahul Bharadwaj, Keith A. Young,

Matthew J. Friedman, Douglas E. Williamson,. !, Traumatic Stress Brain Research Group, downregulated neuroi and synap
Joo Heon Shin,, Thomas M. Hyde,:, Keri Martinowich, and Joel E. Kleinman pathways
American Journal of Psychiatry 2022 Peter P.Zandi 5, Ardrew E. a0 1, Femando 8. Goes 1 Emiy E. Burks’ .
‘Mehdi Pirooznia' ',Chnltqz'hukﬂms“"’,ld[.l(kilmm ">, Daniel R. Weinberger - **** ’
and Thomas M. Hyde 2=

2022

Up  Ras GTPase binding
regulation of sensory perception |
ysine N-methyltransferase activity
Biosynthesis of amino acids
chromatin binding

% Oil A mO~®

synapse pruning
Down  primary iysosome
extracellular matrix

receptor ligand activity
ssitive regulation of T cell activation

leukocyte cell-cell adhesion
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THE SCIENTIFIC FRONTIER

FINALLY: HOW DO WE TRANSLATE ANY OF THIS
INTO IMPROVED LIVES?
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GENES CELLS CIRCUITS BEHAVIOR

We have to build high fidelity models
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MODELING HUMAN DISEASE IN A DISH
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The problem for modeling psychiatric illness is knowing what cell phenotype actually matters




BRAIN MODELS FROM HUMAN CELLS

7 Electrophysiological measures from human iPSC-derived
w2 heurons are associated with schizophrenia clinical status
’4 and predict individual cognitive performance
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RESEARCH

HOW FAR WILL THE GENOMIC ERA TAKE US IN
PSYCHIATRY?

Genetics is the game changer in psychiatry research

*  Genetic insights mark a path for identifying causative mechanisms
and new therapeutic targets

*  Genetic insights will help clarify the role of the environment

*  Genetic insights have proven Freud right that there are early
developmental signatures of psychiatric disorders

*  Genes will guide the development of cell and animal model
systems to validate mechanisms and test new therapeutic agents

*  There are currently no clinical applications, either for diagnosis or
treatment
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