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Association analysis of the DISCl gene with schizophre凶ain the Japanese population 

and DISCl immunoreac首vityin the pos回 ortembrain 

Intr.oducti.on 

τbe Disrup副司陣Schizophrenia1 (DISCl) gene plays a r.ole in也巴 regulati.on.of 

neural devel.opment， including pr.ogl叩 itorcell pr.oliferati.on， the assembly .of centr.os.ome and 

miα.otubule netw.orks， and synaptic si伊aling.Alth.ough previ.ous evidence会omgenetic 

asωci組.onand bi.ol.ogical s旬dieshas implicated the DISCl in也epa血ophysi.ol.ogy.of 

schiz.ophre凶a，也edataare血∞nsistent.

One .of the m.ost ∞mm.on missense varian包.ofDISCl isせ1eSer704Cys SNP 

(rs821616). It has been rep.orもedt.o be ass.ociated w油印刷z.ophre凶a泊 theChinese Han 

p.opulati.on， but it has n.ot b閃 nass.ociated with schizophrenia in Japan巴sep.opulati.ons. This 

genetic variant rep.ortedly a∞:ounts for m阻.yphen.o旬pescaused by alterations .of brain 

S往uctureand functi.on， f.or ex包nple，a reducti.on .of the p.osteri.or prefr.on凶∞dex，

hipp.ocampus， c担割釘C.o批x，and p.osteri.or gyrus. 

The purp.ose .of也is託udywasめは組曲.ewhether there is a relationship betw閃 n

DISCl gene p.olym.orphisms and schizophrenia in the Japanese p.opulati.on. We c.onducted舶

ass.ociati.onは凶.y.of the DISC 1 gene in schizophrenic subjects and perf.ormed a me匂.-analysis

.of the Ser704Cys variant in the Japanese populati.on. Fur也釘m.ore，we examined the DISC 1 

泊lIDunor.伺 ctivity恒也epre金'on飽i∞白:x.ofp.os也1.0由mbrョinsiS.olaぉd企omschiz.ophre凶c

subjecおandnon-psychianic∞n柱。1subjects. 

Materials and meth.ods 

T.o perf.orm姐 associationanalysis， we盟国 gen.otyped也.ers821616 SNP .of也e

DISCl gene. A食.er也.ers821616岱.jpsh.owed n.ominally si但ifiωntass.ociati.on wi也

schizophrenia， we confirmed也isresult by g担 otypingthe rs821621 SNP， which has a perfect 

z 
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Woraphat Ratta-apha 

Association analysis of the DISCI gene with schizophrenia in the Japanese population 

and DISCI immunoreactivity in the postmortem brain 

Introduction 

The Disrupted-in-Schizophrenia I (DISCI) gene plays a role in the regulation of 

neural development, including progenitor cell proliferation, the assembly of centrosome and 

microtubule networks, and synaptic signaling. Although previous evidence from genetic 

association and biological studies has implicated the DISCI in the pathophysiology of 

schizophrenia, the data are inconsistent. 

One of the most common missense variants of DISCI is the Ser704Cys SNP 

(rs821616). It has been reported to be associated with schizophrenia in the Chinese Han 

population, but it has not been associated with schizophrenia in Japanese populations. This 

genetic variant reportedly accounts for many phenotypes caused by alterations of brain 

structure and function, for example, a reduction of the posterior prefrontal cortex, 

hippocampus, cingular cortex, and posterior gyrus. 

The purpose of this study was to examine whether there is a relationship between 

DISCI gene polymorphisms and schizophrenia in the Japanese population. We conducted an 

association study of the DISC I gene in schizophrenic subjects and performed a meta-analysis 

of the Ser704Cys variant in the Japanese population. Furthermore, we examined the DISCI 

immunoreactivity in the prefrontal cortex of postmortem brains isolated from schizophrenic 

subjects and non-psychiatlic control subjects. 

Materials and methods 

To perform an association analysis, we first genotyped the rs821616 SNP of the 

DISCI gene. After the rs821616 SNP showed nominally significant association with 

schizophrenia, we confirmed this result by genotyping the rs821621 SNP, which has a perfect 
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linkage disequilibrium (LD) wi也thers821616 SNP. To detω:t a potential genetic association 

betw民 nahaplo勿peblock也atincluded the rs821616 SNP担 dschizophr切ia，也.ers 1772702， 

rs1754603‘組drs821624 SNPs (tagging SNPs) were selected using the Haploview so.食Wぽe

T噌geralgori也m.We examined血eassociation ofせleseSNPs wi也 schizophrenia泊 503

schizophrenic patients and in 511 healthy su句ects.

We included all studies analyzing the association between the Ser704Cys v副総t阻 d

schizophrenia in the Japanese population for the meta-analyses. We then added the data企om

this study and performed a meta-analysis. 

For the DISCl expression analysis， we performed inmmnoblotting using pos回 ortem

pr'色合ontalcortex brain samples 也atwere ob切ined企om24 control and 14 schizophrenic 

patients. 
， 

百lisstudy was conducted With the approval of設leethical committee for genetic 

studies of the Kobe University Graduate School of Medicine. Informed consent was obtained 

from all genotyped participants and from close relatives of the叩hjectswhose brain tissue 

was used for the pos加.ortemはudies.

Results 

The five selected SNPs were in LD With each other (D' = 0.82・0.97).The geno勿pic

distribution飢 dallelic企'equencyof也ers821616飢 drs821621 SNPs were significantly 

di民間tb伽 .eenthe schizophre凶cand則的1groups (rs821616: genotypic p = 0.010， r: = 
6.46， and allelic p = 0.011;組drs821621: genotypic p = 0.019， r: = 5.471， and allelic p = 
0.019). However， the di民間lceSbetween these two SNPs did not wi由民宿ldcorrection for 

multiple comparisons. In the haplotype analysis， the schizophrenic group exhibited a 

nominally sigt岨cantassociation between two and也氏巴 markers[rs1772702・rs1754603・

rs821616] in the LD block. 

According to the meta-analysis of也eSぽ704CysDISCl v:釘iant， fo町 association

ヨ

studies examining Japanese populations were identified in a literature search但ashimoωet

al.， 2006; Hotta et al.， 2011; Kinoshita et al.， 2012; Zhang et al.， 2005). Si伊出関紙

heterogeneity四lOngthe studies was detected in也.epoolゐta(Q = 15.953， df= 4， andp = 

0.003). A random-effects model analysis showed no si伊温ωntassociation between the 

allelic企問uencies(Number ofT alleles in schizophrenia = 708， total number = 1，651， pool 

OR = 0.97， 95% CI = 0.78 -1.21， Z-value =・0.268，組dp value = 0.789). 

To analyze protein expression， we measured the I)ISCl immunoreactivity，組d

normalized it to s-ac也 expressionlevels.τ'he protein bands of DISCl and s-ac也 were

detected at 91担 d43 ki10白lton，respectively. A企ernormalization to s-actin expression，也e

DISCl expression in the schizophrenic SU:句ectsw，ぉsignificantlyreduced compぽ巴dWi也the

control su埼ects(1 = 3.920， df= 36， andp < 0.001). However， DISCl immunoreactivity was 

not ∞，rrelated With the age (Pearson r = 0.048姐 dp= 0.773)， brain pH (Pearson r = -0.221 

姐 dp = 0.182)， or the po鈎no由 minterval (Pearson r = 0.044組 dp = 0.792). To rule out 

potential∞nfounding factors， we used a one-way ANCOVA in the subsequ田t沼1alyses.

When norma1ized to s-ac出 levels，DISCl pro匂inexpression levels in the schizophrenic 

groups w悦 alsoreduced compared with臨 controlgroup [尺1，32)= 7.816 andp = 0.009]. 

However， no di晶rencesin DISCl immunoreactivity were detected in the Ser704Cys variant 

after genoザpes(AA， AT， and TT) or alleles (Ser-allele or Cys-allele carrier) were set as 

independent variables {[F(1，29) = 0.002 andp = 0.964]， and [F(I，30) = 0.016 andp = 0.900]， 

respectively} . 

Discussion 

百isstudy demons回testhat DISC1 immunoreactivity in the pos回 ortembrain was 

si伊i:ficantlyreduced in the schizophrenic group compared With the control group， even 

也.oughwe were not able to iden討ち， an association between也.eDISCl gene 阻 d

schizophrenia after performing a meta-analysis of the missense mu制 onrs821616 
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linkage disequilibrium (LD) With the rs8216i6 SNP. To detect a potential genetic association 

between a haplotype block that included the rs821616 SNP and schizophrenia, the rsI772702, 

rs1754603, and rs821624 SNPs (tagging SNPs) were selected using the Haploview software 

Tagger algorithm. We examined the association of these SNPs With schizophrenia in 503 

schizophrenic patients and in 511 healthy SUbjects. 

We included all studies analyzing the association between the Ser704Cys variant and 

schizophrenia in the Japanese population for the meta-analyses. We then added the data from 

this study and performed a meta-analysis. 

For the DISCI expression analysis, we performed immunoblotting using postmortem 

prefrontal cortex brain samples that were obtained from 24 control and 14 schizophrenic 

patients. 
, 

This study was conducted With the approval of the ethical committee for genetic 

studies of the Kobe University Graduate School of Medicine. Informed consent was obtained 

from all genotyped participants and from close relatives of the subjects whose brain tissue 

was used for the postmortem studies. 

Results 

The five selected SNPs were in LD With each other (D' = 0.82-0.97). The genotypic 

distribution and allelic frequency of the rs821616 and rs821621 SNPs were significantly 

different between the schizophrenic and control groups (rs82l616: genotypic p = 0.010, i" = 

6.46, and allelic p = 0.011; and rs82162l: genotypic p = 0.019, i" = 5.471, and allelic p = 

0.019). However, the differences between these two SNPs did not withstand correction for 

multiple comparisons. In the haplotype analysis, the schizophrenic group exhibited a 

nominally significant association between two and three markers [rs1772702-rs1754603-

rs821616] in the LD block. 

According to the meta-analysis of the Ser704Cys DISCI variant, four assocl.ation 
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studies examining Japanese populations were identified in a literature search (Hashimoto et 

al., 2006; Hotta et al., 2011; Kinoshita et al., 2012; Zhang et al., 2005). Significant 

heterogeneity among the studies was detected in the pool data (Q = 15.953, df= 4, andp = 

0.003). A random-effects model analysis showed no significant association between the 

allelic frequencies (Number ofT alleles in schizophrenia = 708, total number = 1,651, pool 

OR = 0.97, 95% CI = 0.78 -1.21, Z-value = -0.268, and p value = 0.789). 

To analyze protein expression, we measured the :OISCI immunoreactivity, and 

normalized it to f3-actin expression levels. The protein bands of DISCI and f3--actin were 

detected at 91 and 43 kilodalton, respectively. After normalization to f3-actin expression, the 

DISCI expression in the schizophrenic subjects was significantly reduced compared With the 

control subjects (I = 3.920, df= 36, andp < 0.001). However, DISCI immunoreactivity was 

not correlated With the age (Pearson r = 0.048 and p = 0.773), brain pH (Pearson r = - 0.221 

andp = 0.182), or the postmortem interval (Pearson r = 0.044 andp = 0.792). To rule out 

potential confounding factors, we used a one-way ANCOVA in the subsequent analyses. 

When normalized to f3-actin levels, DISCI protein expression levels in the schizophrenic 

groups were also reduced compared with the control group [F(1,32) = 7.816 andp = 0.009]. 

However, no differences in DISCI immunoreactivity were detected in the Ser704Cys variant 

after genotypes (AA, AT, and TT) or alleles (Ser-allele or Cys-allele carrier) were set as 

independent variables {[F(1,29) = 0.002 andp = 0.964], and [F(I,30) = 0.016 andp = 0.900], 

respectively} . 

Discussion 

This study demonstrates that DISCI immunoreactivity in the postmortem brain was 

significantly reduced in the schizophrenic group compared With the control group, even 

though we were not able to identify an association between the DISCI gene and 

schizophrenia after performing a meta-analysis of the missense mutation rs821616 
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(Ser704Cys) SNP. 

Because many facぬIrsa島 ctprotein由 hiliザ組dgene expression in brain tissue， our 

findings should be carefully interpreted. In addition， previous studies have reported that 

DISCl has many isoforms， including many也atmay still be unknown. Not a11 ofthe DISCl 

protein bands were detected by westem blot ana1yses. Furthermore， DISCl protein 

expression is relatively low in也ebrain wi也highbackground levels and is di鐙cultto detect 

using the available antibodies. Some researchers have suggested that using reliable pairs of 

DISCl antibodies for immuno-precipita討onfoIlowed by westem blot ana1ysis would improve 

the ability to detect DISC 1 protein in brain samples. 

Severa1 limi匂tionsshould be ∞ncemed. 1) The small sample size of the associa話.on

sれldy.2) We did not have ∞mplete cliniωiωse histories for也.esut訪ects，th凶 itwas not 

clear whether psychoな'Opicmedications or other factors might have a宜的:tedDISCl 

expression. 3)τbis託udyinvestigated only the Ser704Cys v組組tand neighboring SNPs; 

therefore， the expression and function of additiona1 variants should be ex阻lIlledin 

sc.溢zophre泊a4)百leimmunoreactivity of DISCl was exarnined only泊 pre企'On飽l∞白x

specimens.τbe other areas of the brain白紙紅巳 involvedin the pa血ophysiologyof 

schizophrenia should a1so be ex組曲.ed.5) The use of postmortem brain tissue for pe由 rrning

immunoreactivity組 dquantify泊.gprote泊 expressionlevels can be complicated by various 

∞nfounding factors， for instance， the sample qua1ity may have been a:ffect，吋byde伊 dation

during也epostmortem interva1. 

In conclusion， these data provide evidence也atthe functional genetic variants of 

DISCl do not underlie the pathophysiology of schizophrenia in the Japanese population. 

Because the cause of reduced DISCl expression泊 schizophreniais unclear， fur也erstudies 

examining DISCl expression and association studies including a larger sample size will 

be1ter revea1 the role ofDISCl in schizophrenia 
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(Ser704Cys) SNP. 

Because many factors affect protein stability and gene expression in brain tissue, our 

findings should be carefully interpreted. In addition, previous studies have reported that 

DISCI has many isoforms, including many that may still be unknown. Not all of the DISCI 

protein bands were detected by western blot analyses. Furthermore, DISCI protein 

expression is relatively low in the brain with high background levels and is difficult to detect 

using the available antibodies. Some researchers have suggested that using reliable pairs of 

DISCI antibodies for immuno-precipitation followed by western blot analysis would improve 

the ability to detect DISC I protein in brain samples. 

Several limitations should be concerned. I) The small sample size of the association 

study. 2) We did not have complete clinical case histories for the subjects, thus it was not 

clear whether psychotropic medications or other factors might have affected DISCI 

expression. 3) This study investigated only the Ser704Cys variant and neighboring SNPs; 

therefore, the expression and function of additional variants should be examined in 

schizophrenia 4) The immunoreactivity of DISCI was examined only in prefrontal cortex 

specimens. The other areas of the brain that are involved in the pathophysiology of 

schizophrenia should also be examined. 5) The use of postmortem brain tissue for performing 

immunoreactivity and quantifying protein expression levels can be complicated by various 

confounding factors, for instance, the sample quality may have been affected by degradation 

during the postmortem interval. 

In conclusion, these data provide evidence that the functional genetic variants of 

DISCI do not underlie the pathophysiology of schizophrenia in the Japanese population. 

Because the cause of reduced DISCI expression in schizophrenia is unclear, further studies 

examining DISCI expression and association studies including a larger sample size will 

better reveal the role of DISCI in schizophrenia 
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神戸大学大学院医学系研究科(博士課程)

Association analysis ofthe DISCl gene with schizophrenia 

in the Japanese population and DISCl immunoreactivity 

in the postmo此embrain 

Introduction 

The Disrupted・in-Schizophrenia1ω>ISCI) gene plays a role in the regula抵onof neura1 

development， including progeniめr田11proliferation， the assembly of田n位osomeand mi正:rotubule

networks， and s~司aptic signa1ing. Although previous evidence仕omgenetic association and 

biQlogica1 studies has implicated the DISCl in the pathophysiology of schizophrenia， the data are 

inconsistent. 

One of the most common missen艶 variantsof DISCl is the Ser704Cys SNP (rs821616). It 

has been reported to be associated with schizophrenia in the Chinese Han population， but it has not 

been associated with schizophrenia 且 Jap姐 .esepopulatio田 .τもお geneticv紅 iantrepo此edly

aωounts for many pheno句pescaused by alterations ofbrain s位uctureand function， for e~庄mple， a 

reduction ofthe po鈷eriorpre金onta1∞>rtex，hippocampus， cingular∞>rtex; and posterior gyrus. 

Thepurpo時 ofthis study was ぬ examinewhether there is a relationship between DISCl 

gene polymorphisms and schizophrenia in the Japane田 population.The rese庄rchersincluding the 

C姐必dateconducted an association study of the DISCl gene也 schizophrenicsubjec脂血d

performed a meta-analysis ofthe Ser704Cys vari且ntin the Japanese population. Furthermore， they 

examined the DISCl immunoreactivity in the pre企'onta1cor飴'xof postmortem brains isolated金om

schizophrenic subje出阻.dnon-psychi由民control subjects. 
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Introduction 

The Disrupted-in-Schizophrenia 1 (DISCI) gene plays a role in the regulation of neural 

development, nicluding progenitor cell proliferation, the assembly of centrosome and microtubule 

networks, and synaptic signaling. Although previous evidence from genetic association and 

biological studies has implicated the DISCI in the path~physiology of schizophrenia, the data are 

inconsistent. 

One of the most common missense variants of DISCI is the Ser704Cys SNP (rs821616). It 

has been reported to be associated with schizophrenia in the Chinese Han population, but it has not 

been associated with schizophrenia in Japanese populations. This genetic variant reportedly 

accounts for many phenotypes caused by alterations of brain structure and function, for example, a 

reduction of the posterior prefrontal cortex, hippocampus, cingular cortex; and posterior gyrus. 

The purpose of this study was to examine whether there is a relationship between DISCI 

gene polymorphisms and schizophrenia in the Japanese population. The researchers including the 

candidate conducted an association study of the DISCI gene in schizophrenic subjects and 

performed a meta-analysis of the Ser704Cys variant in the Japanese population. Furthermore, they 

examined the DISCI immunoreactivity in the prefrontal cortex of postmortem brains isolated from 

schizophrenic subjects and non-psychiatric control subjects. 

Materials and methods 

The researchers first genotyped the rs821616 SNP of the DISCI gene. After the rs821616 

SNP showed nominally significant association with schizophrenia, they confirmed this result by 

genotyping the rs821621 SNP, which has a perfect linkage disequilibrium(LD) with the rs821616 

SNP. To detect a potential genetic association between a haplotype block that included the rs821616 

SNP and schizophrenia, the rs1772702, rs1754603, and rs821624 SNPs (tagging SNPs) were 

selected using the Haploview softWare Tagger algorithm. They examined the association of these 

SNPs with schizophrenia in 503 schizophrenic patients and in 511 healthy subjects. 

The researchers included all studies analyzing the association between the Ser704Cys 



variant and schizophr四 iain the Japanese population for the meta-analyses. They then added the 

data金omthis study and per伽 medameta-:姐 alysis.

For the DISCl expression analysis， we performed immunoblotting using postmo此em

pre金ontalco武田brainsamples that were obta泊ed金'om24ωutroland 14 schizophrenic patients. 

This study was conducted with the approval of the ethical committee for genetic説明diesof 

the Kobe University Graduate School of Medic泊e.Informed co.nsent was obtained金'oma1l 

geno勿pedparticipants and企omclose relatives of the subjects whose brain説ssuewas used for the 

pos凶 o巾 mstudies.

Results 

The five selected SNPs were in LD with each other ω， = 0.82・0.97).The geno勿pic

distribution and a1lelic frequency of the rs821616岨 drs821621 SNPs were significantly必fferent

between the schizophrenic and control groups (rs821616: geno旬picp = 0.010， X2 = 6.46， and al1elic 

p = 0.011;阻 drs821621: genotypic p = 0.019，が=5.471， and al1elic p = 0.019). However， the 

differences between these two SNPs did not withstand ∞町田tionfor multiple comparisons. In the 

haplotype analysis， the schizophrenic group e油ibiteda nominally si伊ific阻 tassociation between 

two and three markers lrs17官 702・rs1754603-rs821616] in the LD block. 

Accor必且gto the meta-analysis of the Ser704Cys DISCl variant，ゐura田∞泊，tions同dies

examining Japanese populations were iden低血，edin a literature search CHashimoto et al.， 2006; 

Ho悦aet a1.， 2011; Kinoshita et a1.， 2012; Zhang et al.， 2005). Si伊 ificantheterogeneity among the 

studies was detected in the pool deta (Q = 15.953， df= 4，姐 dp = 0.003). A random-effects model 

analysis showed no si伊 ifi伺 ntassociation between the al1elic企'equencies(Number of T alleles in 

schizophr四島=708， total number = 1，651， pool OR = 0.97， 95%CI = 0.78-1.21， Z-value =ー0.268，

阻 dp value = 0.789). 

τb analyze protein expression， the researchers measured the DISCl immunoreactivity，血d

normalized it to s.actin expression levels. The protein bands ofDISCl阻 ds-actin were detected at 

91 and 43 kilodalωn， respectively. A島ernormalization to s-actin expression， the DISCl expression 

in the schizophrenic subjects was significantly reduced compared with the con回 1su同ects(t = 
3.920， df= 36，姐，dp =<0.001). However， DISCl immunorea'柑vitywas not corre1ated with the age 

(Pearson r= 0.048 and p = 0.773)， brain pH(Pear.son r= -0.221 and p = 0.182)， or the postmo血 m

interval (Pean却 !l1r= 0.044 and p = 0.792). To rule out poten也 1confounding factors， we used a 

one-way ANCOVA in the subsequent阻 alyses.When normalizedωs-actin levels， DISCl protein 

expression levels in the schizophrenic groups were also reduced compared with the ωn位。，1group 

(Ji(1，32) = 7.816姐 dp = 0.009]. Howev，町 nodi品目E田sin DISCl immunoreactivity were detected 

in the Ser704Cys variant after geno旬pes仏A，AT，阻dTT) or a1leles (:ヨer，・a1leleor Cys・allele

carrier) were set as independent variables {(Ji(1，29) = 0.002 and p = 0.9641，姐d(Ji(1，3ω=0.016姐d

p = 0.900]， respec抵vely}.

Conclusion 

This study demonstrates that DISCl immunoreacti'吋，ty血 thepostmo討恐m brain was 

sig凶ficantlyreduced in the schizophrenic group compared with the control group， even though the 

researchers failed to iden垣今 anassociation between the DISCl gene' and schizophreni且 after

performing a meta-姐a1y邸 ofthemissense mutation rs821616 (Ser704Cys)SNP. Because the cause 

of reduced DISCl expression in schizophrenia is uncle町 furtherstudies examini且，gDISCl 

expression and ass∞:iation studies including a 1arger sample size will better reveal the role of 

DISCl in schizophre凶a.

The candidate， having completed studies on the prevalence ofthe DISCl gene polymorphism among 

the Japanese schizophrenic patients and the exp即時ionlevels of the DISCl protein in the 

pos回 0此;embra血s企omthe pa討，ents，and having advanced the field of knowledge in the area of 

pathophysiology of schizophrenia， is hereby recognized as having qual追，edfor the degree of 

Ph.D.仏lIedicine).

variant and schizophrenia in the Japanese population for the meta-analyses. They then added the 

data from this study and performed a meta-analysis. 

For the DISCI expression analysis, we performed immunoblotting using postmortem 

prefrontal cortex brain samples that were obtained from 24 control and 14 schizophrenic patients. 

This study was conducted with the approval of the ethical committee for genetic studies of 

the Kobe University Graduate School of Medicine. Informed consent was obtained from all 

genotyped participants and from close relatives of the subjects whose brain tissue was used for the 

postmortem studies. 

Results 

The five selected SNPs were in LD with each other (P' = 0.82-0.97). The genotypic 

distribution and allelic frequency of the rs821616 and rs821621 SNPs were significantly different 

between the schizophrenic and control groups (rs821616: genotypic p = 0.010, X2= 6.46, and allelic 

p = 0.011; and rs821621: genotypic p = 0.019, X2 = 5.471, and allelic p = 0.019). However, the 

differences between these two SNPs did not withstand correction for multiple comparisons. In the 

haplotype analysis, the schizophrenic group exhibited a nominally significant association between 

two and three markers [rsI772702-rsI754603- rs82I6I6] in the LD block. 

According to the meta-analysis of the Ser704Cys DISCI variant, four association studies 

examining Japanese populations were identified in a literature search (Hashimoto et al., 2006; 

Hotta et al., 2011; Kinoshita et al., 2012; Zhang et al., 2005). Significant heterogeneity among the 

studies was detected in the pool deta (Q = 15.953, df= 4, and p = 0.003). A random-effects model 

analysis showed no significant association between the allelic frequencies (Number of T alleles in 

schizophrenia = 708, total number = 1,651, pool OR = 0.97, 95%CI = 0.78-1.21, Z-value = -0.268, 

and p value = 0.789). 

To analyze protein expression, the researchers measured the DISCI immunoreactivity, and 

normalized it to [3·actin expression levels. The protein bands of DISC I and [3-actin were detected at 

91 and 43 kilodalton, respectively. After normalization to [3-actin expression, the DISCI expression 

in the schizophrenic subjects was significantly reduced compared with the control subjects (t = 
3.920, df= 36, and p =<0.001). However, DISCI immunoreactivity was not correlated with the age 

(Pearson r= 0.048 and p = 0.773), brain pH(Pear.son r= -0.221 and p = 0.182), or the postmortem 

interval (Pearson r = 0.044 and p = 0.792). To rule out potential confounding factors, we used a 

one-way ANCOVA in the subsequent analyses. When normalized to [3-actin levels, DISCI protein 

expression levels in the schizophrenic groups were also reduced compared with the control group 

[}i(1,32) = 7.816 and p = 0.009]. However, no differences in DISCI immunoreactivity were detected 

in the Ser704Cys variant after genotypes (AA, AT, and TT) or alleles (Ser-allele or Cys-allele 

carrier) were set as independent variables {[}i(1,29) = 0.002 and p = 0.9641, and [}i(1,30) = 0.016 and 

p = 0.900], respectively}. 

Conclusion 

This study demonstrates that DISCI immunoreactivity in the postmortem brain was 

significantly reduced in the schizophrenic group compared with the control group, even though the 

researchers failed to identify an association between the DISCI gene· and schizophrenia after 

performing a meta-analysis of the missense mutation rs821616 (Ser704Cys)SNP. Because the cause 

of reduced DISCI expression in schizophrenia is unclear, further studies examining DISCI 

expression and association studies including a larger sample size will better reveal the role of 

DISCI in schizophrenia. 

The candidate, having completed studies on the prevalence of the DISCI gene polymorphism among 

the Japanese schizophrenic patients and the expression levels of the DISCI protein in the 

postmortem brains from the patients, and having advanced the field of knowledge in the area of 

pathophysiology of schizophrenia, is hereby recognized as having qualified for the degree of 

Ph.D.(Medicine). 




