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Supplementary Methods
Generation of DA-D2RKO mice

The generation and characterization of mice lacking D2R in dopaminergic neurons has been
previously described’. Briefly, D2R-floxed alleles were generated by introduction of LoxP
sites on each side of a 900 bp Ncol genomic fragment of the D2R gene containing exon 2; a
neomycin cassette (pGKneo), flanked by LoxP sites, was inserted at the 3° end of the Ncol
genomic fragment to allow selection of the recombinant ES cells. Homozygous D2Rfloxflox
mice were obtained (hereafter referred as WT). D2Rfloxflox mice were then mated with
engrailed1-CRE (En1Cre) mice to generate D2RMMOVENCTe™ animals (hereafter referred as
DA-D2RKO mice). Mutant and control mice for each line used in this study are in the same
genetic background (87.5% C57BL6-12.5% 129 SV). During the establishment of the
mutants, we selected by Southern analyses only mice containing the excision of the
neomycine cassette. Genotyping is performed by Southern blot analyses and PCR on genomic
DNA extracted from tail biopsies. Since the engrailed gene is expressed during embryonal
development 2, D2R ablation in dopaminergic neurons of DA-D2RKO mice is achieved since

early stages of development.
RNA preparation and processing for micro-arrays experiments

Total RNA was extracted using mini RNeasy kit (Qiagen), controlled using the
Agilent 2100 Bioanalyzer. Probe synthesis and chip hybridization were performed by the
University of California Irvine DNA Microarray Core Facility. Data were normalized, and for
each probe set, the measurements of 4 (PFC) and 3 (vStr) microarrays/genotype were

averaged.

Mogene (Affymetrix “MoGene 1.0 ST”) chipset contains around 241000 probe sets

derived from approximately 35000 mouse genes. Robust Multiarray Average normalization



(RMA) and Gene expression analyses were performed using Partek Genomics Suite software

(http://www.partek.com/, St. Louis, MO). Significant differences between the two groups

were determined by ANOVA analyses on Partek. Statistically significant genes (ANOVA)
were then subjected to a post-hoc t-test and fold-change analysis (FC) in order to identify
pair-wise differences between the KO and WT mice. Differentially expressed genes were
considered significant if the following criteria were met: i) p value <0.05 and ii) absolute fold-
change value >1.2. The Benjamini Hochberg method® for false discovery rates was used

comparing the computed p values with the adjusted p values and the false discovery rate was

calculated to be 0.1. Cluster analysis was performed using average-linkage hierarchical

cluster analysis with a correlation matrix. Both expression patterns in individuals and genes
were clustered. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
4, 5

(KEGG) Pathway analyses were performed using the Genecodis software

http://genecodis.cnb.csic.es/. The gene ontology category ‘biological process’ was selected

and the p value calculations were performed using the hypergeometric-distribution statistical
test. The p values were then corrected by an implementation of the FDR method of Benjamini

and Hochberg as described * °.

The DAVID software (http://david.abcc.ncifcrf.gov/) was used to analyze GO enrichment of
genes involved in transcription regulation and p values were calculated using the Fisher Exact
test 5, . The Venn diagram was performed using Venny

(http://bicinfogp.cnb.csic.es/tools/venny/index.html).  Ingenuity software (Redwood City,

CA) was used to analyze enrichment for Biological functions.


http://www.partek.com/
http://genecodis.cnb.csic.es/
http://bioinfogp.cnb.csic.es/tools/venny/index.html

Mass spectrometry analyses.

Histone bands were excised from SDS-PAGE gels and digested in-gel as described
earlier in . Briefly, histones were destained and propionylated before trypsin digestion was
performed. After digestion, peptides were desalted offline using Carbon carbon TopTips
(TT1CAR, Glygen) and reconstituted in 0.1% TFA. Peptides were injected in an Ultimate
3000 HPLC system (LC Packings Dionex) and separated with a gradient from 5% to 60%
acetonitrile in 0.1% formic acid over 40min at 300nL/min on a C18 analytical column (75um
ID homepacked with ReproSil-Pur C18-AQ 2.4 um from Dr. Maisch). The effluent from the
HPLC was directly electrosprayed into the LTQ Orbitrap mass spectrometer (Thermo Fisher
Scientific). The MS instrument was operated in the data-dependent mode to automatically
switch between full scan MS and MS/MS acquisition. Survey full scan MS spectra (m/z 250 —
2000) were acquired in the Orbitrap with resolution R=60 000 at m/z 400. The six most
intense peptide ions with charge states between two and five were sequentially isolated
(window = 2.0m/z) to a target value of 10000 and fragmented in the linear ion trap by
collision-induced dissociation (CID). Fragment ion spectra were recorded in the Orbitrap part
of the instrument. For all measurements with the Orbitrap detector, three lock-mass ions from
ambient air (m/z = 371.10123, 445.12002, 519.13882) were used for internal calibration.
Typical mass spectrometric conditions were: spray voltage 1.4kV; no sheath and auxiliary gas
flow; heated capillary temperature 200°C; normalized collision energy 35% for CID in linear
ion trap. An activation q=0.25 and activation time of 30ms were used. Peptides were
quantified using the peak area from the corresponding extracted ion chromatograms (+10
ppm). Besides H3K9me2/3, no other modifications on H3 showed significant changes when

analyzed by MS.

Nissl staining



10 pm frozen sections were air dried at room temperature and then incubated in
ethanol-chloroform (1:1) for 20 min, 95% ethanol, 70% ethanol (1-3 min), then rinsed in
ddH20. Sections were then stained in a 0.5% Cresyl Violet (Sigma). Slides were then rinsed
twice in ddH20 and washed in 70% ethanol, rinsed in 95% ethanol, and then dehydrated in
absolute ethanol cleared in xylene and mounted in Permount; sections were analyzed at the

microscope (Leica DMI 6000 CS).
Immunohistochemical analyses and cell counts

Immunostaining experiments were performed on 10 pum cryostat coronal brain
sections. Slides were firstly incubated in 4% paraformaldehyde in PBS for 20 min;
permeabilized in 0.3% Triton in PBS for 10 min, followed by 1 hour pre-incubation with 5%
of normal goat serum. Antibodies were incubated overnight in PBS, containing 1% normal
goat serum at 4°C. Secondary antibodies were incubated for 2 hours at room temperature
(RT). Nuclei were counterstained with Drag5 staining; slides were mounted in Vectashield
(Vector laboratories). Drag5 intensity was used as internal control of the experiments in

comparing DA-D2RKO and WT sections.

To determine if an altered DA signaling mice might affect the density of neurons in the PFC
of DA-D2RKO mice, we analyzed the PFCs of DA-D2RKO and WT mice. Stereological
counts were made on regularly spaced (40 pm) 10um sections covering the whole
rostrocaudal extent (Imm; Bregma 3.5 to 2.5 mm) using the Volocity software 6.3 (Perkin
Elmer)®. Neurons and interneurons were identified respectively by NeuN and GAD67

immune-positive criteria. Statistical differences were assessed using the Student’s t-test.
RNA isolation and qRT-PCR

Primers used for cDNA were the following:



NR4A2 Forward: GGGACGATCCGGGCTCCCTT;
NR4A2 Reverse: CACTACGTGGTGGCTGCCCG;
Aktl Forward: ATGAACGACGTAGCCATTGTG;
Aktl Reverse: TTGTAGCGAATAAAGGTGCCAT,
NR1 Forward: CACTGTGGCTGCTGGTGGGG;

NR1 Reverse: GGGGCACCTTCCCCAATGCC,;
FABP7 Forward: TACGGTGGTGGGTAAGACCCG;
FABP7 Reverse: CTAGTGGCAAAGCCCACGCCC;
SFRP1 Forward: ACCCCGCCAATACCACGGA;
SFRP1 Reverse: TGGGCCCCAGCTTCAAGGGT;
KDM4B Forward: AGCGATGGAAACTGAAATGC,;
KDM4B Reverse: ACCACATAGGGCCAGTCATC;
KDMA4C Forward: GGCTCCTTCAGCAGAGACAC;
KDMA4C Reverse: CGCCATTTGACTTGGATGAC,;
GAPDH Forward: AGGTCGGTGTGAACGGATTTG;
GAPDH Reverse: TGTAGACCATGTAGTTGAGGTCA.

Chromatin Immunoprecipitation (ChIP)

Following reverse-cross-linking of ChIP experiments, protein:DNA complexes were
proteinase K digested and phenol/chloroform extracted and ethanol precipitated. Recovered

DNA was subjected to qRT-PCR using the following primers:

NR4A2 promoter Forward: CCATGGCAGGTGGAGCGCATT,
NR4A2 promoter Reverse: AGGCTGCCATCTAAAGGGGCTT.
Aktl promoter Forward: TTCTCCGGGAGTGGGGTGTGC,
Aktl promoter Reverse: TCGTCCCAGAAGCCCGACTTG
MyoG promoter Forward: TCTGGCCAAGGACAAGCCGT,
MyoG promoter Reverse: GCCAAGGCAGTGAGAGCCCAA



Acoustic Startle reflex (ASR)

Mice (22-24 mice /genotype) were handled 5 days before the test. Startle reactivity
was measured using two startle chambers (SR-Lab, San Diego Instruments, San Diego, CA)
with a continuous white background noise of 65 dB; the test was performed as previously
described *°. Briefly, after 5 min acclimation to background white noise of 65dB, mice were
subjected to 40 trials of ten acoustic stimuli of different decibels (dB) (65, 70, 74, 78, 82, 86,
90, 100, 110 and 120 dB) each lasting 40msec and the startle amplitude was recorded for
65msec (every 1 msec) starting with the onset of the startle stimulus. Each stimulus was
presented four times in pseudorandom order within a block of 10 trials. The average inter-trial
interval was of 15 sec (ranging from 10 to 20 sec). The maximum startle amplitude recorded
during the 65 msec sampling window corrected by the weight of each animal was used as

dependent variable for statistical analyses.

Prepulse Inhibition

PPI was measured using the SR-Lab System and performed using standard protocols **.
As for ASR, mice (26-29 animals /genotype) were handled for 5 days before the test. Mice
were placed into the startle chambers with a 65dB background noise level. All PPI test
sessions consisted of startle trials: pulse-alone (40msec, 120dB), pre-pulse trials (pre-pulse +
pulse: 20msec pre-pulse/100msec delay/40msec 120dB pulse), and no-stimulus trials (nostim;
65 dB). The acoustic pre-pulse intensities were 3, 6, and 12 dB (68, 71, and 77 dB) above the
background noise. Mice were subjected to 5 exposures to the pulse-alone trial at the beginning
and the end of each session; acoustic or nostim trials were presented in a pseudorandom order
separated by ~ 15 sec. To calculate %PPI we followed exactly the method in *. The

maximum startle amplitude was used as dependent variable.



Radial Maze

Before the experiment, mice (14-18 animals/genotype) were food deprived to reach
80-85% of their normal body weight and handled for 1 min for 3 consecutive days. Cocoa
Pebbles were used as bait; for acquisition and training we followed the protocol described in
12 After 6 days of acquisition, the training session started and continued for a total of 15 days,
recorded with a video-tracking system (Viewpoint, France). Time to complete the task,
working memory errors (reentry into a previously visited arm) and reference memory errors

(entry into an arm without bait) were scored and analyzed.

Statistical analyses

Statistical analyses were performed using: Student’s t-test for the analysis of data in
Figure 2b, c, f and Figure 3a-e; Two-way ANOVA for Figure 3f and Figure 5a, b, d; and
Two-way ANOVA with repeated measures for Figure 4 a-e. For all experiments the

appropriate post-hoc analysis was made; p< 0.05 was considered statistically significant.
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Supplementary Figure 1: Transcriptomic Analyses of the vStr from DA-D2RKO mice.

(a) Heat map representation of genes differentially expressed (fold difference; p<0.05) in the
vStr of DA-D2RKO versus WT mice. (b) Venn diagram showing that among the 20 genes
down regulated in the vStr only 2 genes overlap with the 1809 annotated genes differentially
expressed in the PFC of DA-D2RKO mice. (c) Pie chart (left) of the Biological Processes
significantly affected in the vStr transcriptome of DA-D2RKO as compared to WT (Gene
Ontology (GO); Genecodis software)(see also Supplementary Table 4). Regulation of
transcription contains 15 of the 132 genes, which are either up or down-regulated (Table S2).
The pie chart (right) shows that ~67% of these genes are involved in Regulation of RNA
metabolic process (10 genes) while ~33% (5 genes) in the positive regulation of transcription.
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Supplementary Figure 2: KEGG pathways analyses of PFC and vStr of DA-D2RKO
mice.

(a) Pie chart representing the 10 most significantly enriched pathways (KEGG) resulting from
the analysis of the PFC transcriptome of DA-D2RKO mice (1809 annotated genes; see
Supplementary Table 3 for the p values). (b) Pie chart showing the presence of only two
enriched pathways (KEGG; p<0.05) in the vStr transcriptome of DA-D2RKO mice (132
annotated genes). These pie charts show that the only enriched pathway in common between
PFC and vStr is the MAPK signaling pathway. However, while in the DA-D2RKO PFC 48
genes are differentially expressed in this pathway, only 3 are in the vStr. Moreover, the
direction of the differential expression is different between PFC (down-regulation) and vStr
(up-regulation) (see Supplementary Tables 1-4).
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Supplementary Figure 3: Mass spectrometry analysis of H3K9 modifications in the PFC
of WT and DA-D2RKO mice.

(a) Extracted ion count (XIC) spectra from differentially modified isoforms of the H3 peptide
9-17. XICs were extracted from LC MS/MS runs of H3 isolated from either WT or DA-
D2RKO PFC using the Xcalibur software package. The relative abundance of the Y-axis was
calculated for each isoform by normalization to the most abundant isoform of the peptide
(unmodified). Note the increase of peaks corresponding to H3K9me2/3. * indicates non-
specific peaks. (b) MS/MS spectrum of the peptide carrying a me3 group at lysine 9 from a
LC MS/MS run of H3 isolated from PFC tissue from DA-D2RKO mice. Note the abundant
neutral loss of a N(CHz3)3 group, which is indicative of trimethylation.
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Supplementary Figure 4: Enhanced H3K9me3 in NeuN+ neurons of the DA-D2RKO
PFC.
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(a) Quantifications of H3K9me3 immunofluorescence intensity per cortical layer of WT
(white bars) and DA-D2RKO (black bars) PFCs. Values are expressed as mean of
pixels/region of interest (A.U.) from 2 coronal sections (10pm)/mouse and a total of 3
mice/genotype. Data are expressed as mean +SEM and were analyzed by Student’s t-test: WT
vs. DA-D2RKO: *p< 0.05, **p<0.01. (b) Colocalization of H3K9me3 immunofluorescence
(green) and the neuronal marker NeuN (red) in PFC neurons; nuclei are labeled with Drag5
(blue). Scale bar: 10um. (c) Immunofluorescence analyses using H3K9me3 (red) and GAD67
(green) (marker of interneurons) antibodies and Drag5 (blue; marker of nuclei) show that
H3K9me3 immunoreactivity in interneurons is below the level of detection. Results shown in
S4b and c¢ suggest that the increase of H3K9me3 staining occurs primarily in pyramidal
neurons. Scale bar: 20pum. (d) Quantification of NeuN™ and GAD67" neurons in the PFC of
WT (white bars) and DA-D2RKO (black bars) mice. Analyses were performed on serial
coronal sections. Data were obtained from the analysis of 25 sections/PFC from 2
mice/genotype and expressed as mean £SEM; Student’s t-test.
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Supplementary Figure 5: DA-D2RKO mice show exaggerated responses to a novel
environment and to amphetamine

(2) DA-D2RKO mice are significantly more responsive to the psychomotor effects of
amphetamine (1 and 3 mg/kg) than WT mice. Amphetamine (i.p.) was administered in mice
habituated for 2 hr to a new home cage; following amphetamine administration activity was
recorded for 1 hour. Two-way ANOVA shows a significant [genotype x treatment] interaction
(Feas = 4.606, p = 0.016) (n = 7-10). Values are expressed as mean + S.E.M. Bonferroni
post-hoc test: Saline vs treated *: p< 0.05, ***: p < 0.001; WT treated vs DA-D2RKO treated
#. p < 0.05. (b) DA-D2RKO mice are hyperactive when tested in the open field (OF) as
compared to WT *. The DA-D2RKO hyperactivity is reverted by chronic clozapine treatment.
DA-D2RKO and WT littermates were daily injected either with saline or with clozapine
(3mg/kg) for 21 days and their motor behavior recorded in the open field (OF) for 15min after
the last injection. Two-way ANOVA, Genotype: F(27=9.11, p=0.0055 and Treatment:
Fa,2n=43.24, p<0.0001; Values are means + SEM; Student’s t test: DA-D2RKO saline vs
clozapine * p < 0.05; WT vs DA-D2RKO ## p<0.01; ### p < 0.001(n = 7-9).
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Supplementary Figure 6: Effect of chronic quinpirole on selected genes mRNA
expression in the PFC of DA-D2RKO.

Gene expression analyses in response to quinpirole (15 days, 0.2mg/kg) were performed on
genes previously validated by qRT-PCR (Supplementary Table 5). Values are expressed as
mean + S.E.M. Two-way ANOVA: Kdm4b: F(15=4.03, p=0.0599. Kdm4c: F1,15=2.66,
p=0.1376. Grinl: F(115=9.21, p=0.0084. Nrda2: F(115=5.48, p=0.047. Aktl: F115=26.28,
p:00004 FABP7: F(Mg):l.go, p:02052 Sffpl: F(lylg):O.BO, p:05915 ND3: F(1’18)26.42,
p=0.0320. Bonferroni posthoc analyses showed significant differences between genes from
WT and DA-D2RKO saline treated animals, as also reported in Supplementary table 5
(untreated mice). *: p< 0.05, **: p < 0.01, ***: p < 0.001. After chronic quinpirole,
Bonferroni post-hoc analyses showed absence of significant differences between genotypes.
Sfrpl was the only gene whose expression was not completely reversed by quinpirole (#: p <
0.05).
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Supplementary Figure 7: Lack of effect of clozapine on AKT1 and Nr4A2 protein levels
in the PFC of DA-D2RKO.

(a) Representative Western-blot analysis of AKT1 and NR4A2 protein levels in the PFC of
WT and DA-D2RKO mice chronically treated (21 days) with clozapine (3mg/kg/day).
GAPDH was used as control of loading quantities. (b) Quantification of western-blot analyses
showing absence of effect of clozapine on AKT1 and NR4A2 protein levels in DA-D2RKO
as compared to saline treated mice of the same genotype. Values are means = SEM. Statistical
analyses showed only a genotype (AKT1: Fq21y=13.95, p=0.0012; NR4A2: F(.1)=8.17,
p=0.0126) but not a genotype x treatment effect (AKTL1: F(21)=0.26,p0=0.6143; NR4A2:

F@,21=0.07, p=0.8011).



SUPPLEMENTARY TABLES

Legend to Supplementary Table 1: Genes differentially expressed in the PFC of DA-
D2RKO versus WT mice. Significance was set at p<0.05 (Partek software) with a fold change
cut off at £1.2.

Legend to Supplementary Table 2: Genes differentially expressed in the vStr of DA-
D2RKO versus WT mice. Significance was set at p<0.05 (Partek software) with a fold change
cut off at £1.2.

Legend to Supplementary Table 3: Gene Ontology and KEGG pathway analyses of the DA-
D2RKO PFC transcriptome.

Legend to Supplementary Table 4: Gene Ontology and KEGG pathway analyses of the DA-
D2RKO vStr transcriptome.



Gene symbol | Fold change P value Fold change P value
microarrays microarrays gRT-PCR gRT-PCR

KDM4B -1.24 0.005 -1.32 0.006
KDMA4C -1.21 0.005 -1.18 0.010
Grinl -1.20 0.014 -1.44 0.020
Nr4a2 -1.51 0.034 -1.59 0.008
Aktl -1.23 0.023 -1.33 0.049
Fabp7 -1.55 0.029 -1.53 0.024
Sfrpl -1.54 0.006 -1.71 0.0013
ND3 1.20 0.015 1.94 0.018

Supplementary Table 5: gRT-PCR analyses of mRNA expression of genes differentially
expressed in the PFCs of WT and DA-D2RKO mice.

Microarray results were validated on randomly selected genes whose expression was
significantly modified in the PFC of DA-D2RKO versus WT mice. Values of qRT-PCR are

means = SEM, n=5-7/group). Data were analyzed by Student’s t test.




ID FC | p-value Official gene symbol pathology Ref
Thymoma viral proto-oncogene 1; similar

Aktl -1.229 |  2.40E-02 fine/threonine protein kinase Schizophrenia | *® 1

Agp4 -1.21 | 1.27E-02 | aquaporin 4 Schizophrenia | *° 16
ATPase, Ca++ transporting, plasma

Atp2b2 -1.213 | 2.74E-02 | membrane 2 Schizophrenia | '
B-cell translocation gene 2, anti-

Btg2 -1.309 2.59E-02 | proliferative Schizophrenia | *®

Cadml -1.206 |  2.99E-02 | cell adhesion molecule 1 Autism oo

Cdkn1b -1.204 | 4.57E-02 | cyclin-dependent kinase inhibitor 1B Schizophrenia | #

Cchi3l1 -1.269 |  1.01E-02 | chitinase 3-like 1 Schizophrenia | % s

Chrm1 -1.244 | 1.33E-02 | cholinergic receptor, muscarinic 1, CNS | Schizophrenia | * %
dishevelled associated activator of

Daam?2 -1.316 5.12E-02 | morphogenesis 2 Schizophrenia | %

Dab1 -1.277 |  3.68E-02 | disabled homolog 1 (Drosophila) Schizophrenia | ¥
DIP2 disco-interacting protein 2 homolog

Dip2c -1.295 |  4.47E-02 | C (Drosophila) ND 2

Dlg4 -1.242 |  1.83E-02 | discs, large homolog 4 (Drosophila) Schizophrenia | # 0

Dnmtl -1.251 1.75E-02 | DNA methyltransferase (cytosine-5) 1 Schizophrenia | *

Egfr -1.236 7.15E-03 | epidermal growth factor receptor Schizophrenia | %
v-erb-a erythroblastic leukemia viral

Erbb4 -1.254 | 3.44E-03 | oncogene homolog 4 (avian) Schizophrenia | * i

Fasn -1.331 1.98E-02 | fatty acid synthase Schizophrenia | *

Fofrl -1.425 2.02E-03 | fibroblast growth factor receptor 1 Schizophrenia | *
fragile X mental retardation, autosomal

Fxr2 -1.213 1.56E-02 | homolog 2 FMR 3
glutamate receptor, ionotropic, kainate 2

Grik2 -1.204 |  4.84E-02 | (beta 2) Schizophrenia | *
glutamate receptor, ionotropic, kainate 5

Grik5 -1.209 |  2.50E-02 | (gamma 2) Schizophrenia | ¥
glutamate receptor, ionotropic, NMDA1

Grinl -1.208 |  1.42E-02 | (zeta 1) Schizophrenia | “°
glutamate receptor, ionotropic, NMDA2B

Grin2b -1.212 |  3.30E-02 | (epsilon 2) Schizophrenia | **  #
glutamate receptor, ionotropic, NMDA2C

Grin2c -1.21 |  4.40E-03 | (epsilon 3) Schizophrenia | *®

Grin2d -1.309 |  3.69E-02 Schizophrenia | *

glutamate receptor, ionotropic, NMDA2D
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1.45E-02

1.14E-02

1.23E-02

4.63E-03

(epsilon 4)

3-hydroxy-3-methylglutaryl-Coenzyme A
synthase 2

HECT, UBA and WWE domain
containing 1

low-density lipoprotein receptor-related
protein 10

low density lipoprotein receptor-related
protein 4

methyl CpG binding protein 2

neural cell adhesion molecule 1

nuclear receptor subfamily 4, group A,
member 2

neuregulin 1
nucleoporin 62
PDZ and LIM domain 5

regulator of calcineurin 2

Sec24 related gene family, member C (S.
cerevisiae)

sema domain, ig domain, short basic
domain, secreted, (semaphorin) 3F

solute carrier family 12, member 5

solute carrier family 7 cationic amino acid
transporter, y+ system,member11

synaptosomal-associated protein 2

SRY-box containing gene 10

similar to Stat3B; signal transducer and
activator of transcription 3

synapse defective 1, Rho GTPase,
homolog 1 (C. elegans)

synaptotagmin VII

transcription factor 7-like 2, T-cell
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-1.307

-1.258

1.36E-02

2.74E-02

thyroid hormone receptor

transcriptional regulating factor 1

Vimentin
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Supplementary Table 6: Genes down-regulated in the PFC of DA-D2RKO mice involved
in human neurological and psychiatric disorders. Enrichment analysis for Biological
functions (Ingenuity software) identifies multiple genes differentially expressed in the PFC of
DA-D2RKO as involved in human neuropsychiatric diseases. A majority of the genes have
been associated to Schizophrenia in human studies. Abbreviations: ND: Neurological
disorder, FRM: Fragile X mental retardation, AD: Alzheimer disease, DS: Down Syndrome.
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