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(Supplementary Information). We assessed the allelic associations
(two-tailed) of the SNPs with three phenotypes: (1) SCZ vs control
(referred to as a ‘SCZ association’), (2) BD vs control (referred to as a
‘BD association’) and (3) ‘psychosis’ (SCZ + BD) vs control (referred
to as a ‘psychosis association’) in the first and second sets of samples.
A meta-analysis of the SNPs (nominally significant SNPs in the first
set of samples and genotyped SNPs in the second set of replication
samples) was conducted by combining the screening and the
replication data sets. A fixed model (the P heterogeneity index
<50), or a random effect model (I>50), was applied in each
analysis. All of the statistical procedures were calculated using PLINK
1.07 software.

Following the quality control procedure, a total of 32 SNPs and
2675 samples in the first screening set remained eligible for associa-
tion analysis (930 SCZ, 869 BD and 876 healthy controls). The results
are listed in Table 1 and show the nominal association signals
(Puncorrected<0.05) found for all three phenotypes (SCZ, BD and
psychosis). The full results can be found in Supplementary Table 2.

In the SCZ sample, only one SNP in UBE2E2 (rs7612463) showed a
nominal significant association (Pypcorrected <0.05). However, we
observed that the direction of the effect of this SNP was opposite
to the hypothesized direction (that is, that the risk for T2D shows the
same direction as psychosis).

The BD associations exhibited nominal significance for SNPs in
BCLIIA (15243021, Pypcomected=0.0031) and HMG20A (rs7178572,
Pncorrected = 0.0043), with the same direction of effect as T2D, and
SNPs in SLC30A8 (rs3802177, Puncomected=0.042) and HNF4A
(154812829, Pyuncorrected = 0.0082), which showed the opposite direc-
tion of effect (Table 1).

When we corrected the multiple testing results using the Bonferroni
method (N=32), none of the SNPs showed a significant association
(Table 1). To avoid type II error, we examined the results of
replication analysis of the top three SNPs with arbitrary and relaxed
a-levels set at P<<0.01 using an independent second set of replication

samples. However, no significant association was revealed in these
independent data sets (Table 1).

Finally, using a meta-analytical approach, we combined our two
data sets (the first screening set and the second replication set) for the
three SNPs (rs243021, rs7178572 and rs4812829) to maximize the
sample size. Again, no association was observed (Table 2).

In this study, we did not find any significant association between
risk SNPs for T2D with the SCZ, BD or psychosis phenotypes in the
Japanese population. Our results therefore do not provide supportive
evidence of shared genetic risk between T2D and SCZ/BD.>6
Interestingly, the results of the psychosis association analysis for the
SNPs, which showed nominal associations only with SCZ or BD, did
not enhance the significance, even when the sample size was doubled.
Therefore, we speculate that the T2D SNPs examined in this study do

Table 2 Meta-analysis of the three SNPs detected in the first set of
screening analysis

Current study

(screeing + replication)

CHR SNP GENE Al A2 Phenotype  P-value OR 12
2 rs243021 BCL11A C T sSscz 0.63 0.97 60.6
BD 0.30 090 789
PSY 0.45 0.93 8l.6
15 rs7178572 HMG20A G A SCZ 0.95 1 58.3
BD 0.17 0.89 6838
PSY 0.52 095 79.0
20 rs4812829 HNF4AA A G SCZ 0.97 1 38.3
BD 0.22 091 681
PSY 0.49 0.95 734

Abbreviations: A1, non-reference allele; A2, reference allele; BD, bipolar disorder; CHR,
chromosome; SCZ, schizophrenia; SNP, single-nucleotide polymorphism; PSY, psychosis.

Table 1 Association analysis in the first set of screening samples (SNPs with nominal significant association)

Screening Replication

SNP

(original Pheno- Direc- Direc-
CHR SNP) GENE BP? AI® A2¢ type FAY  FU® P-value Porectedd ORE se. tion® FA F.U P-value OR s.e.  tion®
2 rs243021 BCL11A 60584819 C T SCz 0.311 0.335 0.12 1 0.89 0.071 + 0.314 0.309 0.59 1.03 0.048 -
BD 0.288 0.0031 0.100 0.81 0.073 + 0.307 0.92 0.99 0.063 +
PSY 0.300 0.0095 0.30 0.85 0.062 + 0.312 0.71 1.02 0.044 -

3 1s7612463  UBE2E2 23336450 A C SCz 0.184 0.155 0.021 0.68 1.23  0.089 —

BD 0.154 0.92 1 0.99 0.094 +

) PSY 0.170 0.19 1 1.11  0.080 -

8 rs3802177" SLC30A8 118185025 T C SsCz 0.424 0.423 0.95 1 1.00 0.068 -

(rs13266634) BD 0.457 0.042 1 1.15 0.068 -

PSY 0.440 0.24 1 1.07 0.059 -
15 rs7178572 HMG20A 77747190 G A SCZ 0.404 0.423 0.25 1 0.93 0.068 + 0.420 0408 0.28 1.05 0.045 -
BD 0.376 0.0043 0.14 0.82 0.069 + 0.400 0.56 0.97 0.059 +
PSY 0.390 0.023 0.72 0.87 0.059 + 0.414 0.57 1.02 0.041 -
20 rs4812829  HNF4A 42989267 A G SCZ 0.459 0.477 0.281 1.0 0.93 0.067 - 0.463 0.455 0.49 1.03 0.045 +
BD 0.432 0.0082 0.26 0.84 0.068 - 0.450 0.72 0.98 0.058 —_
PSY 0.446 0.034 1 0.88 0.059 - 0.458 0.72 1.02 0.041 +

Abbreviations: BD, bipolar disorder; CHR, chromosome; PSY, psychosis; SNP, single-nucleotide polymorphism; SCZ, schizophrenia.

2BP, base position based upon hgl9.

A1, minor allele based upon whole samples.

©A2, major allele.

dF_A: allele frequency of Al in case.

eF_U: allele frequency of Al in controls.

P orected, Corrected P with Boferroni correction (N=32).
80R, odds ratio (A2 is reference).

"Direction: + same direction of the effect with the original study ‘' —' opposite direction of the effect.

iThis SNP is proxy SNP with the original one.
Bold numerals: A P-value < 0.01.
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not exhibit a pleiotropic effect on psychotic disorders even though
recent evidence has indicated that several identified SCZ risk SNPs are
associated with BD and vice versa, suggesting the existence of shared
genetic risk between SCZ and BD.1%!!

The SNPs examined in this study were selected based on the results of
T2D GWASs conducted in Caucasian and Asian populations, including
individuals of Japanese ancestry. Therefore, a population difference
cannot fully explain our results showing a lack of an association.
However, owing to the modest sample size in this study (see
Supplementary Information), this negative finding does not completely
negate the hypothesis that shared genetic components contribute to
both psychotic disorders and T2D. To increase the statistical power for
our results in the first set of screening samples, we included two
additional analyses, a polygenic component analysis'? and a sign test to
check the association of the cumulative effect of the T2D ‘risk’ SNPs.
Again it showed lack of the significant enrichment between T2D SNPs
(or ‘risk’ allele) and SCZ/BD (Supplementary Tables 3 and 4).

In summary, our association analysis did not support the shared genetic
risk between T2D and psychotic disorders in the Japanese population.
However, a larger sample size will be required to obtain conclusive results.

ACKNOWLEDGEMENTS

We thank Ms M Miyata, Ms M Aizawa, Ms Y Umekage and Ms M Uchida for
their technical support. This work was supported by research grants from the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) of
Japan; the Ministry of Health, Labor and Welfare of Japan; the Academic
Frontier Project for Private Universities, Comparative Cognitive Science
Institutes; the Uehara Memorial Foundation; the SEISHIN Medical Research
Foundation; and the Takeda Science Foundation and Strategic Research
Program for Brain Sciences of the MEXT of Japan.

Genetic risk between T2D and psychotic disorders
Y Kajio et a/

1 Regenold, W. T., Thapar, R. K., Marano, C., Gavirneni, S. & Kondapavuluru, P. V.
Increased prevalence of type 2 diabetes mellitus among psychiatric inpatients with
bipolar | affective and schizoaffective disorders independent of psychotropic drug use.
J. Affect. Disord. 70, 19-26 (2002).

2 Bai, Y. M, Su, T. P, Chen, M. H., Chen, T. J. & Chang, W. H. Risk of d
eveloping diabetes mellitus and hyperlipidemia among patients with bipolar
disorder, major depressive disorder, and schizophrenia: A 10-year nationwide
population-based prospective cohort study. J. Affect. Disord. 150, 57-62
(2013).

3 Lin, P. I. & Shuldiner, A. R. Rethinking the genetic basis for comorbidity of
schizophrenia and type 2 diabetes. Schizophr. Res. 123, 234-243 (2010).

4 Jerrell, J. M., Mcintyre, R. S. & Tripathi, A. A cohort study of the prevalence and impact
of comorbid medical conditions in pediatric bipolar disorder. J. Clin. Psychiatry. 71,
1518-1525 (2010).

5 Hansen, T., Ingason, A., Djurovic, S., Melle, 1., Fenger, M., Gustafsson, O. et al. At-risk
variant in TCF7L2 for type |l diabetes increases risk of schizophrenia. Biol. Psychiatry.
70, 59-63 (2011).

6 Alkelai, A., Greenbaum, L., Lupoli, S., Kohn, Y., Sarner-Kanyas, K., Ben-Asher, E. et al.
Association of the type 2 diabetes mellitus susceptibility gene, TCF7L2, with
schizophrenia in an Arab-Israeli family sample. PLoS One 7, 829228 (2012).

7 Matsunaga, S., lkeda, M., Kishi, T., Fukuo, Y., Aleksic, B., Yoshimura, R. et al. An
evaluation of polymorphisms in casein kinase 1 delta and epsilon genes in major
psychiatric disorders. Neurosci. Lett. 529, 66-69 (2012).

8 Kondo, K., lkeda, M., Kajio, Y., Saito, T., lwayama, Y., Aleksic, B. ef al. Genetic
variants on 3q21 and in the Sp8 transcription factor gene (SP8) as susceptibility
loci for psychotic disorders: A Genetic Association Study. PLoS One 8, e70964
(2013).

S Purcell, S., Neale, B., Todd-Brown, K., Thomas, L., Ferreira, M. A., Bender, D. et al.
PLINK: a tool set for whole-genome association and population-based linkage analyses.
Am. J. Hum. Genet. 81, 559-575 (2007).

10 Psychiatric GWAS Consortium Bipolar Disorder Working Group. Large-scale genome-
wide association analysis of bipolar disorder identifies a new susceptibility locus near
ODZ4. Nat. Genet. 43, 977-983 (2011).

11 The Schizophrenia Psychiatric Genome-Wide Association Study (GWAS) Consortium..
Genome-wide association study identifies five new schizophrenia loci. Nat. Genet. 43,
969-976 (2011).

12 Purcell, S. M., Wray, N. R., Stone, J. L., Visscher, P. M., O'Donovan, M. C., Sullivan, P. F.,
et al. Common polygenic variation contributes to risk of schizophrenia and bipolar
disorder. Nature 460, 748-752 (2009).

Supplementary Information accompanies the paper on Journal of Human Genetics website (http://www.nature.com/jhg)

w

Journal of Human Genetics

409



Letters to the Editor

636

&0
2 Young Father -
55 E10Id Father
50
45
40
€
% 35
>
£ 30
=
® 25
20
15
10
5
0 ,
SN SRGE
‘f‘}«&\(&?"&& @&W@Q“x@g@gﬁgfﬁvv& SSEEPT
[
50
=@ Young Father
<~ Old Father
3
c 45
2 i
z t
E £
=
®
40
E
J
k4
Sequenom
¥enql
7] Kenglotl
s R w1 CpG Islands
Figure 1.

45 *
40
5
H
35
H
=
30
25
T T J
R e
12 34 567 8§ 5 101112 1344 15417 18 1920 21 2224 25
[ S /
\ —
Sequenom
ki B Nespas
Gnas
1 CpG islands
d e«
=" Young Father
¢ Ofd Father
55
c *
2 I ¥
i 50 {L
e .
= ¢
*® oS

T T T— J
B
CpG Unit

WP s e P s o»
L-:3__ 4 5 68 912 13 ::’/_j—li’,’i/‘;
\ [

Sequenom
Mcts2

H13

H13

CpG Islands

Paternal-age associated DNA Methylation differences across differentially methylated regions (DMRs) associated with brain-ex-

pressed imprinted genes analysed using Sequenom EpiTyper. Offspring of young fathers n=18, offspring of old fathers n=23, *P<0.05,
*P<0.1, bars denote +*s.e.m. (a) Average DNA methylation across all DMRs analysed. Consistent paternal —age-associated DNA methylation
differences were observed in CpG sites in DMRs associated with the regulation of (b) Nesp, (c) Kcnglot! and (d) Mcts2.
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Genetic evidence for
association between NOTCH4
and schizophrenia supported

by a GWAS follow-up study
in a Japanese population

Molecular Psychiatry (2013) 18, 636-638; doi:10.1038/mp.2012.74;
published online 29 May 2012

Using stringent criteria, we followed-up a genome-wide associa-
tion study (GWAS) finding' to examine the involvement of the
developmental regulatory gene NOTCH4 in schizophrenia. This is
the first study in a Japanese population that satisfies genome-
wide significance between a particular single-nucleotide poly-
morphism (SNP) and schizophrenia.

The past 5 years have seen significant genetic discoveries made
through GWASs. Although in schizophrenia the effect sizes have
been relatively small (odds ratio (OR) of <1.2), these studies

© 2013 Macmillan Publishers Limited
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Case Control
Ncases Ncontrols Tallele Tallele OR P
Prior study (lkeda et al,, 2011)
JPN_GWAS (2011) 542 525 0.31 0.37 0.76 0.0027 —_—
Rep_JPN (2011) 1471 1493 0.31 034 088 0.018 ——
Tochigi et al. (2007) 241 290 0.32 038 077 0041 — s ————
~Summary1 (lkeda et al., 2011) 2254 2308 0.31 035 0.83 5.1E-5
Current study
REP1 (Mid East JPN) 3173 3540 0.33 035 0.91 0.0077 —g—
REP2 (Mid West JPN) 672 5321 0.31 034 0.86 0.02 —_——
REP3 (South Island JPN: Shikoku) 569 1622 0.28 031 087 0.057 —l—
~-Summary2 (replication:REP1-3) 4414 10483 032 034 0.89 7.9E-5 <
ALL combined 6668 12791 032 034 087 3.4E-8 L 2
r T

Figure 1. Association of rs2071287 with schizophrenia.

collectively provide strong evidence for association of a number of
susceptibility genes. The major loci identified for schizophrenia
risk are located in the major histocompatibility complex region in
6p21.3—p22.1. The Psychiatric GWAS Consortium, a sample
consisting mainly of Caucasian subg'ects, reported 136 SNPs with
genome-wide significance (5 x 107°), and among them 129 SNPs
were located from 25 to 33 Mb at chromosome 6.2 In addition, a
recent Asian GWAS from a Chinese population showed a stringent
level of significance at ZKSCAN4 (chr6: 28.32 Mb),> even though
another larger Chinese population GWAS* and our prior Japanese
population-based GWAS (total sample size: 1108)" did not detect
any genome-wide significance in this region. In our previous study,’
however, only one signal within these loci maximized at a SNP
{rs2071287: chr6: 32170433 bp on hg19) in NOTCH4 (chr6: 32.16 to
32.19 Mb). To provide a more complete analysis, in the current study,
we expanded the sample size to verify whether this SNP (rs2071287:
C>T) in NOTCH4 shows strong support for genetic association.

Six case—control data sets from Japanese population, including
our screening GWAS (JPN_GWAS), replication set (Rep_JPN) and
the sample of Tochigi et al,' were evaluated. The other three new
data sets consist of REP1, REP2 and REP3, the sample sets being
divided by the collection regions in Japan: REP1 (Mid-east Japan:
case = 3173, control =3540), REP2 (Mid-west Japan: case =672,
control =5321), and REP3 (South island of Japan (Shikoku):
case = 569, control = 1622) (Supplementary Method). The TagMan
assay (Applied Biosystems, Foster City, CA, USA} was used to
determine the genotypic distribution of rs2071287. A meta-
analysis was performed with a fixed model by ‘rmeta’, an R
package, as we did not apply a principal component analysis,
which is the most common approach to adjust the population
structure. Instead, we conducted a stratified analysis according to
the sample collection site in order to rule out possible population
stratification. A test for heterogeneity did not show significant
deviation for combined replication data sets (REP1-REP3,
¥>=063, df=2, P=0.73) and all data sets, including samples
from our prior study (y?=4.2, df=5, P=052).

Previously, we reported an association based upon three data
sets with Prers at 5.1 x 107> and OR of 0.83 (reference: T allele:
minor allele, 95% confidence intervals: Cls: 0.77-0.91: ‘Summary1’
in Figure 1)." In the current study, in two out of three replication
sets, we detected statistical evidence (P<0.05, two-tailed) for a
consistent association that was similar in magnitude and direction
(T altele in control is more frequent than in case: Figure 1). Further
meta-analysis of the combined samples for the new data sets
(REP1-REP3: case =4414, control = 10483) suggests strong sup-
port for the association of this SNP (P=7.9 x 107°: OR=0.89, 95%
Cl=0.84-0.94, 'Summary2’ in Figure 1). Finally, genome-wide
significance was detected in the meta-analysis combining all of
the data sets (6668 case and 12791 controls) in the Japanese
population (P=3.4x 1078 OR==0.87, 95% Cl=0.83-0.92, ‘ALL
combined’ in Figure 1).

© 2013 Macmillan Publishers Limited
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Our results provide stringent support for previous genetic
findings reporting the association of an intronic SNP (rs3131296,
chré: 32172993 bp on hg19) in NOTCH4 in a European cohort.’
However, the pattern of linkage disequilibrium (LD) between the
current (rs2071287) and previous (rs3131296) SNPs, in addition to
the minor allele frequencies (MAFs) of these SNPs vary across
populations (Supplementary Figures 1 and 2): (1) a greater level of
LD is observed in the Caucasian (HapMap CEU, release28, D' =1,
r*=0.13) compared with the Japanese population (HapMap JPT,
release28, [ =049, r* =0); and (2) rs3131296, the SGENE-plus
study® reported significant association, shows substantially higher
MAF in Caucasian (8.5% in HapMap CEU, 13% in SGENE-plus) than
in Japanese (1.9% in HapMap JPT). Considering that the major
histocompatibility complex region consists of large blocks with a
very high LD, it would be difficult to ascribe the difference to
particular SNP(s). Nevertheless, given the evidence for the
association of NOTCH4 with schizophrenia based upon current
and previous genetic and biological support,” we suggest that
NOTCH4 remains one of the strongest candidate susceptibility
genes for schizophrenia, and we propose this SNP is a key to the
identification of causal variant(s).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ACKNOWLEDGEMENTS

This work was supported by research grants from the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) of Japan; Ministry of Health, Labor and
Welfare of Japan; Academic Frontier Project for Private Universities, Comparative
Cognitive Science Institutes; Core Research for Evolutional Science and Technology;
Uehara Memorial Foundation; SENSHIN Medical Research Foundation; Takeda
Science Foundation; Novaltis Foundation, Japan; Strategic Research Program for
Brain Sciences of the MEXT of Japan.

M lkeda'?, B Aleksic*®, K Yamada®, Y lwayama-Shigeno®,

K Matsuo®, S Numata®, Y Watanabe’, T Ohnuma®, T Kaneko?®,
Y Fukuo'?, T Okochi'?, T Toyota®, E Hattori®, S Shimodera'®,
M Itakura'’, A Nunokawa’, N Shibata®, H Tanaka®, H Yoneda®,
H Arai®, T Someya’, T Ohmori®, T Yoshikawa®, N Ozaki*®

and N Iwata'?

'Department of Psychiatry, Fujita Health University School of
Medicine, Aichi, Japan;

?Japan Science and Technology Agency, The Core Research for
Evolutional Science and Technology, Kawaguchi, Japan;
3Department of Psychiatry, Nagoya University Graduate
School of Medicine, Nagoya, Japan;

*Laboratory for Molecular Psychiatry, RIKEN Brain Science
Institute, Saitama, Japan;

*Division of Epidemiology and Prevention, Aichi Cancer Center
Research Institute, Nagoya, Japan;

Molecular Psychiatry (2013), 635-639

411

637



Letters to the Editor

638

SDepartment of Psychiatry, Course of Integrated Brain Sciences,
Medical Informatics, Institute of Health Biosciences,

The University of Tokushima Graduate School,

Tokushima, Japan;

"Department of Psychiatry, Niigata University Graduate

School of Medical and Dental Sciences, Niigata, Japan;
8pepartment of Psychiatry, Juntendo University

School of Medicine, Tokyo, Japan;

*Department of Neuropsychiatry, Osaka Medical College,
Osaka, Japan;

"%Department of Neuropsychiatry, Kochi Medical School,

Kochi, Japan and

"Division of Genetic Information, Institute for Genome Research,
The University of Tokushima Graduate School of Medicine,
Tokushima, Japan

E-mail: nakao@fujita-hu.ac.jp

REFERENCES

1 lkeda M, Aleksic B, Kinoshita Y, Okochi T, Kawashima K, Kushima | et al
Biol Psychiatry 2011; 69: 472-478.

2 Ripke S, Sanders AR, Kendler KS, Levinson DF, Sklar P, Holmans PA et al. Nat Genet
2011; 43: 969-976.

3 Yue WH, Wang HF, Sun LD, Tang FL, Liu ZH, Zhang HX et al. Nat Genet 2011; 43:
1228-1231.

4 ShiY, Li Z, Xu Q Wang T, Li T, Shen J et al. Nat Genet 2011; 43: 1224~1227.

5 Stefansson H, Ophoff RA, Steinberg S, Andreassen OA, Cichon S, Rujescu D et al.
Nature 2009; 460: 744747,

6 Jeffreys AJ, Kauppi LNeumann R. Nat Genet 2001; 29: 217-222.

7 Imayoshi |, Kageyama R. Mol Neurobiol 2011; 44: 7-12.

Supplementary Information accompanies the paper on the
Molecular Psychiatry website (http://www.nature.com/mp)

Evaluating risk loci for
schizophrenia distilled from
genome-wide association
studies in Han Chinese
from central China

Molecular Psychiatry (2013) 18, 638-639; doi:10.1038/mp.2012.63;
published online 15 May 2012

Schizophrenia is a complex psychiatric disorder with a high
heritability. The exact mechanism and risk factors for this disease
have not been sufficiently resolved despite decades of extensive
study." Recently, two genome-wide association studies (GWAS) in
Han Chinese identified a total of nine single-nucleotide poly-
morphisms (SNPs) that reached genome-wide significance level,**
but none of these risk loci was overlapped in the two studies. We
genotyped these SNPs in Han Chinese from Hunan Province,
China, and identified no association of any claimed SNP with
schizophrenia.

A total of 976 unrelated schizophrenia patients and 1,043
matched healthy controls, all of Han Chinese, were recruited from
Hunan Province in Central China. Patients with schizophrenia were

Molecular Psychiatry (2013), 635-639
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diagnosed independently by two psychiatrists according to DSM-
IV (Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition) criteria. The controls were clinically diagnosed as having
no psychiatric disorders or other diseases. All participants or
supervisors of patients signed informed consent and this study
was approved by the institutional review boards of the Kunming
Institute of Zoology and the Second Xiangya Hospital.

The nine SNPs were genotyped by using SNaPshot (Supple-
mentary Table S1 and Supplementary Figure S1). No deviation
from Hardy—Weinberg equilibrium was observed for each SNP in
either cases or controls (Table 1). The SNaPshot results were
fully validated in 1% of genotyped individuals who were
randomly selected for sequencing. There was no significant
difference for allele frequency of the nine SNPs in case—control
samples (Table 1).

Genotype and haplotype associations were conducted by using
PLINK.* None of the nine SNPs showed a positive association with
schizophrenia (P>0.05; Table 1 and Supplementary Table S2).
Note that rs835784 was marginally significant in the dominant
model test (P=0.047; Supplementary Table S2), but the sig-
nificance did not exist after correcting for multiple tests.
Haplotype comparison revealed no significant difference between
schizophrenia patients and controls (Supplementary Table S3).
Linkage disequilibrium (LD) analysis showed similar LD pattern in
three blocks for the case and control populations, but the overall
LD pattern or SNP allele frequency of Chinese populations differed
from those of the HapMap data of Africans and Europeans
(Supplementary Figure S2 and Supplementary Table S4), suggest-
ing remarkable ethnic differences.

The lack of validation for any risk SNPs identified in the two
GWAS of Han Chinese with schizophrenia® in our samples was not
unexpected, considering the fact that none of the susceptible loci
was overlapped in both studies. There are several explanations that
would account for the failure to validate the GWAS results.®® First,
our sam?Ie was not as large as the ones used in both GWAS
studies.® However, the G* power analysis showed that our sample
had sufficient power to detect the potential association between
SNPs and schizophrenia (Supplementary Materials and methods).
Second, confounding factors such as population stratification might
have caused an undetected bias and led to a false result. Moreover,
single studies (even if based on large sample size) might have
limited power to detect small gene effects in complex diseases such
as schizophrenia.”> We found no apparent population stratification
between our case and control populations based on the principal
component analysis of the matrilineal genetic component of our
sample and reported Han Chinese populations across China
(authors’ unpublished data). Comparison of minor allele frequencies
of the nine SNPs between our sample and the GWAS cohorts>*
further demonstrated regional difference: significant differences
were observed for rs1233710 between our controls and the controls
in Yue et al’s study® and for rs2142731 between our case or control
samples and the controls in Yue et al's study® (Supplementary
Table S5). It can be tentatively said that regional differences
accounted for the failure of independent validation. Our results
supported the notion of high genetic heterogeneity of schizo-
phrenia.! Excessive number of variants with smaller effect, structural
variations, somatic mutations, gene—gene interactions and the
effect of environmental factors may also have a crucial role in
schizophrenia and account for the missing heritability.®

There are several limitations in the present study. First, we
lacked detailed clinical information for each participant among
our patients and reported GWAS cohorts, which prevented us
from performing further association analysis between specific
psychiatric phenotypes and SNP. Aggregating all patients with
different subtypes together as a schizophrenia population may
camouflage a real association of SNP with subtype. Second, we did
not perform a fine-grained analysis for those regions that
contained reported susceptible SNPs with a higher density of

© 2013 Macmillan Publishers Limited



M BAKEE 635
L. $EKFBEDERKR e RTiEDORYEE

Pl 3513 2 WRHE H R & SRPI L

EREY— FEHM&E

Therapeutic goal and pharmacotherapy according to clinical stages of schizophrenia
Koichi Furuhashi, Nakao Iwata
Department of Psychiatry, Fujita Health University School of Medicine

Abstract

Schizophrenia is chronically progressed disease with a functional decline and adequate
treatment is needed for respective clinical stages. Duration of psychosis before treatment
is called DUP(duration of untreated psychosis) and may be an important predictor of
outcome. Furthermore, the early phase of schizophrenia including DUP is considered a
critical period, in which long—-term outcome is predictable. Therefore, that shows the
importance of early detection and intervention for schizophrenia and relapse prevention
during a critical period.

The atypical antipsychotics now play the leading role in pharmacotherapy of schizo-
phrenia. They clearly decrease adverse effects, and may prevent the relapse and improve
long—term outcome. However, better pharmacotherapy needs the viewpoint of adherence
and we do not have to remember the importance of psychosocial therapy.

Key words: clinical stages of schizophrenia, pharmacotherapy, critical period, dura-
tion of untreated psychosis (DUP), adherence
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Summary

Evaluation the Duration of Untreated Psychosis
Using Medical Records
Ito Shinya®, Hasecawa Tomonori
Marsumoro Kunichika, Tsuymvo Naokisa®
Towrcr Nao, Mizuno Masafumi

Objective : An early diagnosis of schizophrenia is
crucial, and various studies have related a longer
duration of untreated psychosis (DUP) to a worse
prognosis. However, only a few studies have
investigated the methodology of assessing DUP. The
objective of this study is to identify interrater
concordance in evaluating DUP.

Methods : In this cross-sectional survey, 25
psychiatrists and 2 clinical psychologists, affiliated
across 8 hospitals, evaluated the DUP of 20 different
cases. The case scenarios were created using
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medical records of actual patients and were pre-
sented to the doctors using slides. There were
allowed to ask questions necessary for assessing the
DUP on the basis of the scenario.

Results : The intra-class correlation among the 8
hospitals was 0.98 (95% confidence interval, 0.97-
0.99). The intraclass correlation among the 27
participants was 0.96 (95% confidence interval, 0.93-
0.93).

Conclusions : Our results of the present study
indicate that, when relatively detailed information is
provided via medical records, psychiatrists and
clinical psychologists can evaluate the DUP with a
high interrater concordance.

1) Department of Social Medicine, Toho University
School of Medicine, Tokyo, Japan

2) Department of Neuropsychiatry, Toho Univer-
sity Schoool of Medicine
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