
American Journal of Medical Genetics (Neuropsychiatric Genetics) 67:133-138 (1996) 

Further Association Study on 
Dopamine D2 Receptor Variant S311C 
in Schizophrenia and Affective Disorders 

Tadao Arinami, Masanari Itokawa, Junichi Aoki, Haruo Shibuya, Yoshiro Ookubo, Atsushi Iwawaki, 
Katsuya Ota, Hiromitsu Shimizu, Hideo Hamaguchi, and Michio Toru 
Department of Medical Genetics, Institute of Basic Medical Sciences, University of Tsukuba, Tsukuba (T.A., H.H.), 
Department of Neuropsychiatry, Tokyo Medical and Dental Uniuersity, School of Medicine, Tokyo (M.I., J.A., H.S., 
Y.O., A.I., KO. ,  M.T.), and Hokushin General Hospital, Nakano (H.S.), Japan 

The dopamine D2 receptor gene is a candi- 
date gene for schizophrenia because the po- 
tency of certain neuroleptics correlates 
with their affinity for this receptor, Case- 
control studies in 291 schizophrenics, 78 
patients with affective disorders, and 579 
controls on an association of a molecular 
variant of S311C of the dopamine D2 recep- 
tor with psychiatric disorders were con- 
ducted. The frequency of individuals with 
S311C was significantly higher in schizo- 
phrenics with the absence of negative symp- 
toms (17.1%, P < O.OOOOl), but similar in 
schizophrenics with the presence of nega- 
tive symptoms (5.7%, P = 0.46) when com- 
pared with the controls (4.1%). The fre- 
quency of S311C was significantly higher in 
familial schizophrenics from one local area 
but not in those from other areas. It was sig- 
nificant that S311C was frequently present 
in patients with mood-incongruent psy- 
chotic affective disorders (33.3%, P < 
O.OOOl), but not in those with other affective 
disorders. These data suggest that S311C 
might be one of the genetic factors for symp- 
tomatic dimensions of delusions and hallu- 
cinations and might be involved in underly- 
ing clinical heterogeneity in schizophrenia 
and affective disorders. @ 1996 Wiley-Liss, Inc. 
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INTRODUCTION 
The clinical presentation of schizophrenia is charac- 

terized by marked variability in age and type of onset, 
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premorbid adjustment, signs and symptoms, treatment 
response, and course of illness. Although roles of the ge- 
netic components for the liability to schizophrenia are 
evident, the question of whether genetic heterogeneity 
contributes to this clinical variability is unsolved. Fam- 
ily studies using multiplex families and twins support 
no genetically qualitatively distinct subtypes of schizo- 
phrenia but rather a quantitative tendency [Gottesman 
et  al., 19821. On the other hand, the consensus from re- 
cent family studies has shown that  the boundary 
between schizophrenia and affective disorder is not dis- 
tinct, and that schizophrenia-relevant spectrum disor- 
ders implicate schizotypal personality, schizoaffective 
psychoses, and affective disorders with mood-incongru- 
ent psychoses. It is likely that  multiple genetic and en- 
vironmental factors interact to produce a spectrum of 
these disorders [Gottesman, 19941. 

The evidence for multiplicative interaction in the eti- 
ology of schizophrenia suggests that  it will be useful to 
consider the analysis of schizophrenia as a multidi- 
mensional phenotype in which multiple symptomatic 
dimensions of underlying components interact to cause 
the manifest clinical heterogeneity [Cloninger, 19941. 
Strauss et al. [ 19741 delineated positive, negative, and 
interpersonal aspects of the psychopathology of schizo- 
phrenia. These symptoms may occur together or apart, 
thereby reflecting independent quantitative dimen- 
sions of clinical and etiological variations among schiz- 
ophrenics. Consequently, it should be useful to relate 
variation in candidate genes to such individual clinical 
syndromes of dimensions, rather than to schizophrenia 
as  a symptomatically heterogeneous whole, because in- 
dividual dimensions or components are likely to have a 
more simple genetic basis than schizophrenia as a het- 
erogeneous whole [Cloninger, 19941. 

The dopamine D2 receptor gene (DRDZ) has been 
thought to be one of the candidate genes €or schizo- 
phrenia because so-called typical neuroleptics bind D2 
receptors with high affinity, Although no families have 
been found suggesting a linkage to DRDZ [Moises e t  al., 
1991; Coon et a]., 1993, 1994; Su et al., 1993, the possi- 
bility of the existence of DRDZ variants that have small 
effects on susceptibility to schizophrenia in a small pro- 
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portion of multiplex pedigrees or that relate to schizo- 
phrenia as a modifier still remains. Searches for se- 
quence variations in the coding region of the DRD2 
gene have been carried out with a n  independent detec- 
tion of one missence variation, S311C, by Gejman et al. 
119941 and Itokawa et al. [1993]. Gejrnan et al. 119941 
reported no association of the variant with schizophre- 
nia, whereas we reported data suggesting an  associa- 
tion with some types of schizophrenia [Arinami et al., 
19941. Thereafter, several studies failed to find signifi- 
cantly increased frequencies of S311C in schizophren- 
ics as a whole [Asherson et al., 1994; Laurent e t  al., 
1994; Nanko et al., 1994; Nothen et  al., 1994; Shaikh et  
al., 1994; Sobell et al., 19941, though Shaikh et al. 
119941 found a nonsignificant increased frequency of 
S311C in schizophrenics. None of these studies referred 
to the clinical symptoms of the schizophrenics studied. 

Since the D2 receptor may play important roles in de- 
velopment and treatment of the symptoms of schizo- 
phrenia and since the S311C polymorphism is the only 
variant found in 170 schizophrenics in whom the total 
coding region of DRD2 was analyzed so far [Sarkar e t  
al., 1991; Itokawa et  al., 1993; Gejman et al., 19941, 
S311C is worth examining in terms of its possible im- 
plication in syndromal heterogeneity of schizophrenia. 
We report data obtained from 291 schizophrenics, 78 af- 
fective disorder patients that include schizophrenia- 
relevant spectrum disorders, and 579 controls. 

MATERIALS AND METHODS 
Subjects 

The schizophrenics analyzed in this study were 291 
unrelated Japanese patients (166 males and 125 fe- 
males) with a mean 2 S.D. age of 44.9 2 13.1. Except 
for 11 postmortem brain samples [Toru et al., 19881, 
280 cases were recruited from patients who were being 
treated a t  8 hospitals in the Kanto area (Tokyo, 
Kawasaki, and Chiba), Fukushima Prefecture, and 
Nagano Prefecture in Japan (Table I). Most of the pa- 
tients in Nagano were selected for their family histories 
of psychiatric disorders, but the patients in the other 
areas were not selected on that basis. All patients sat- 
isfied ICD-10 or DSM-111-R criteria for schizophrenia. 

The subjects with affective disorders were unrelated 
patients with bipolar affective disorders (n = 34, 18 
males and 16 females, age 55.4 2 12.8), major depres- 
sion (n = 33, 13 males and 20 females, age 59.9 t 11.4), 
and dysthymia (n = 11,4 males and 7 females, age 58.2 
i- 13.3), who were being treated a t  4 hospitals in the 
Kanto and Fukushima areas. All the patients gave us 
informed consent for this study. 

The control subjects consisted of 579 unrelated 
Japanese with a mean 2 S.D. age of49.2 i 11.5. Among 
them, 135 hospital staff members and 10 postmortem 
controls were psychosis free, but the other apparent 
healthy controls were not evaluated for psychiatric dis- 
orders by psychiatrists (Table I). 

TABLE I. Distribution of S311C-Positive Controls and Schizophrenics 

Population 

Kanto (Tokyo area) Fukushima Nagano Total 

Number of Cvs311-positive subiects/number examined (%) 
- ~ 

Controls 
Total 

Postmortem brain samples 
Parents of hypercholesterolemic 

Government employees 
Hospital staff members free 

Patients treated for coronary 

children 

from psychosis 

heart disease 
Schizophrenics 

Total 
Postmortem brain samples 
Patients receiving treatment 

Both positive sx. and 
negative sx present" 

Positive sx. absent and 
negative sx present" 

Positive sx. present and 
negative sx absent' 

Both positive sx and negative 
sx absent (remissions) 

Patients with schizophrenic 

Patients without schizophrenic 
first-degree relatives 

first-degree relatives 

221533 
2/10 
61200 

6J142 
3/89 

5/92 

131149 
211 1 

11/138 
2/69 

2129 

2/14 

5/26 

1/18 

10/120 

2/16 

2/16 

51109 

5/109 
014 7 

012 7 

4/22 

1113 

118 

41101 

(12.5) 

(12.5) 

(4.6) 

(4.6) 
(0.0) 

(0.0) 

(18.2) 

(7.7) 

(12.5) 

(4.0) 

0/30 

0130 

8/33 

8133 
211 1 

3114 

3/6 

012 

5118 

3/15 

(0.0) 

(0.0) 

(24.2)"" 

(24.2)"" 
(18.2) 

(21.4)" 

(50.0)"" 

(0.0) 

(27.8)"" 

(20.0):': 

24/579 
2/10 
61200 

61142 
51135 

5192 

261291 
2/11 

241280 
41127 

5/70 

9/42 

6/4 1 

7/44 

171236 

"P < 0.05; **P < 0.01; 'ir:'.P < 0,001, +*+:$P < 0,00001 vs. the controls in each area 
"Positive symptoms were assessed by items of delusions and hallucinations, and negative symptoms were assessed by items of poverty of speech, 
affective flattening, or psychornotor retardation of the Manchester Scale. Presence of positive or negative symptoms was defined as the morbid 
rating (2,3, or 4) of a t  least one of these items. 
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items of positive symptoms such a s  delusion and hallu- 
cination were not different between the two groups: 1.6 
2 0.3 vs. 1.8 ? 0.1 ( P  = 0.581, 1.3 ? 0.3 vs. 1.6 ? 0.1 (P  
= 0.35). On the other hand, findings on homozygotes for 

Among the subjects, 156 patients including the post- 
mortem sampIes as well as  300 controls were those on 
whom we have previously reported [Arinami et  al., 
19941. 

Analytical Procedures 
The S311c polymorphism was typed with the poly- 

merase chain reaction assay [Arinami et al., 19941. A 
modified primer to introduce an artificially restriction 
site for enzyme AsuI was used. S311C and S311 were 
distinguished by fragments with 126 base pairs (bp) 
and 148 pb, respectively. BalI polymorphism in the first 
exon of the dopamine D3 receptor gene (DRD3) and the 
48 bp repeat polymorphism in the dopamine D4 recep- 
tor gene (DRD4) were determined according to Lann- 
felt et al. t19921 and Shaikh et al. [19931, respectively. 

The patients’ clinical data regarding age, age at on- 
set, history of marriage, number of children, outpatient 
or inpatient treatment, inpatient period (days), neu- 
roleptics prescribed, and schizophrenia in first-degree 
relatives were based on the medical records. Clinical 
symptoms were assessed according to the Manchester 
Scale [Krawiecka et  al., 19771 by 8 of the authors (M.I., 
J.A., H.S., Y.O., A.I., K.O., H.S., and M.T.). Except for 
18 cases, 136 patients additionally examined in this 
study were assessed by psychiatrists different from 
those who assessed the 156 patients reported in our 
previous paper. One (T.A.) of the authors who did not 
assess clinical symptoms summed up the data. Clinical 
features of the patients with affective disorders were 
based on the medical records. 

Comparisons were made by the two-tailed 2 X 2 x2 
test with Yates’ correction and, in cases where the ex- 
pected cell values were less than 5, Fisher’s Exact Test 
for dichotomous dependent variables. Continuous de- 
pendent variables between S3 11C-positive and -nega- 
tive patient groups were assessed by the Wilcoxon Test. 

RESULTS 
Findings in the previous paper [Arinami et al., 19941 

showed marginally significant increases of homozy- 
gotes for S311C and of the S311C allele in the schizo- 
phrenics compared with the controls, significant 
increases of the S311C allele in the familial schizo- 
phrenics and in the schizophrenics whose age at onset 
was less than 25 compared with the controls, and sig- 
nificantly less severe negative symptoms of the S311C- 
positive patients compared with those of the S311C- 
negative patients. Since most of these positive findings 
in the previous report emerged post hoc, only findings 
replicated in the new samples by the analyses accord- 
ing to the same criteria are more likely to be true. In the 
newly examined 135 schizophrenics and 279 controls, 
less severe negative symptoms and thought disorders 
of the S311C-positive patients than those of the S311C- 
negative patients were replicated: average 2 SEM 
scores of the items of affective flattening, psychomotor 
retardation, thought disorder, and poverty of speech in 
the patients with S311C vs. those without S311C were 
1.3 ? 0.3 vs. 2.0 2 0.1 (P  = 0,02), 1.3 2 0.2 vs. 1.7 2 0.1 
(P  = 0.081, 0.9 ? 0.3 vs 1.6 2 0.1 ( P  = 0.02), and 0.9 2 
0.3 vs. 1.4 5 0.1 (P = 0.06), respectively. Scores of the 

S311C and patients with a younger age a t  onset were 
not replicated. The S311C allele frequencies of 0.044 
(12 of 272 chromosomes) in the schizophrenics and of 
0.067 (4 of 60) in the schizophrenics with schizophrenic 
first-degree relatives were higher than 0.025 (14 of 558) 
in the controls. However, the differences were not sig- 
nificant and all the familial schizophrenics with S311C 
were Nagano patients. Thus, consistent findings be- 
tween the previous subjects and the newly examined 
subjects suggest possible associations of S311C with a 
less severity of negative symptoms and familial schizo- 
phrenia in limited areas. 

In the combined samples, the frequencies of the pres- 
ence of S311C were significantly different (P = 0.01) be- 
tween patients and controls (Table I). However, this dif- 
ference was mainly due to frequent S311C in the 
Nagano patients. The frequencies of the S311C-positive 
cases excluding the postmortem samples were not sig- 
nificantly different in the Fukushima and Kanto areas 
compared with the controls. However, the frequency of 
S311C-positive patients was significant in the sub- 
group of the patients who lacked morbid negative 
symptoms in all 3 populations. We defined the presence 
of negative symptoms as a morbid rating (2, 3, or 4) in 
a t  least one item of either poverty of speech, affective 
flattening, or psychomotor retardation of the Manches- 
ter Scale a t  the time of the examination. The frequency 
of S311C in the patients with negative symptoms was 
similar to that in the controls. Parameters (average 2 
SEM) possibly relating to negative symptoms such as 
age, dose of antipsychotics as chlorpromazine equiva- 
lent prescribed, and number of days of the current ad- 
mission (inpatients only) of the S311C-positive patients 
vs. the S311C-negative patients were 42.1 +- 2.5 vs. 
44.7 ? 2.5, 1,566 ? 281 vs. 1,249 ? 97, and 2,979 t 
1,121 vs. 4,579 -+ 350, respectively. Although the differ- 
ence in the number of days of the current admission 
was not significant, it was considerable. The hospital- 
ization between these two groups is analyzed and pre- 
sented in a later paragraph. 

The frequency of S311C-positive patients was not sig- 
nificant in the subgroup of the patients who had or not 
morbid positive symptoms. However, S311C-positive 
familial schizophrenics had severe positive symptoms 
compared with S311 C-negative familial cases, though 
the difference was not significant. 

S311C was increased in familial schizophrenics who 
had at least one first-degree relative with schizophre- 
nia. However, this was due to the increased frequency 
of S311C in familial cases in the Nagano patients. To 
evaluate hidden population stratification and inbreed- 
ing, we genotyped BaZI polymorphisms in DRD3 and a 
48 bp repeat polymorphism in DRD4 in the 33 Nagano 
patients and 30 controls residing in the same area. The 
homozygous state of either allele of the D3 polymor- 
phism has been proposed t o  be associated with schizo- 
phrenia, although this has caused some controversy 
[Crocq et al., 1992; Jonsson et  al., 1993; Nanko et al., 
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TABLE 11. Marital Status  of the  Schizophrenic Subjects 
Aged Over 30 at the Examination" 

cys311 

Presence Absence P 

Total 
Married 
Divorced 
Unmarried 

Absence 
Negative symptoms of schizophrenia 

Married 
Divorced 
Unmarried 

Married 
Divorced 
Unmarried 

Presence 

8 
2 
7 

5 
2 
3 

3 
0 
4 

30 
11 0.02 
99 

8 
3 0.21 

12 

30 

87 
8 0.27 

.!Comparisons were made between married and unmarried by Fisher's 
exact test. 

1993; Nimgaonkar et al., 1993; Nothen et al., 1993a, b; 
Yang et al., 1993; Di Bella e t  al., 1994; Mant et al., 1994; 
Saha et al., 19943. Studies on the D4 polymorphism and 
schizophrenia have also been reported [Shaikh et al., 
1993; Sommer et al., 1993; Daniels et al., 1994; Mac- 
ciardi et al., 19941. Each allele frequency and genotype 
of these polymorphisms in the Nagano patients was 
similar to  those in the controls and did not deviate from 
Hardy-Weinberg equilibrium (data not shown). Thus, 
the possibility of the hidden population stratification 
and inbreeding was not suggested. 

To evaluate the interpersonal aspects of the psy- 
chopathology of schizophrenia, the present marital sta- 
tus was compared in those patients older than 30 
(Table 11). It is significant that the S311C-positive pa- 
tients were more frequently married compared with 
the S311C-negative patients. These data suggest that 
there was less severe interpersonal impairment in the 
S3 11C-positive schizophrenics, particularly those who 
lacked negative symptoms. 

In the patients with affective disorders, the frequency 
of the presence of S311C was not significantly different 
when compared with the controls (Table 111). Mood-in- 
congruent psychotic affective illness has been proposed 
to be a distinct subtype of affective illness, and it is listed 

TABLE 111. Distribution of S311C-Pos 

as one of the schizophrenia-relevant spectrum disorders 
[Kendler, 19911. When the patients with affective dis- 
orders were divided into the presence and absence of 
episodes with mood-incongruent psychosis, S311C ap- 
pears to be frequently found among the patients with 
mood-incongruent psychotic affective disorders: 33% 
(95% confidence interval 13.8-60.9%) of the patients 
with mood-incongruent psychotic affective disorders 
had the variant, whereas a prevalence for the variant in 
the patients with nonpsychotic affective disorders was 
similar to  that in the controls. S311C was not found in 4 
bipolar patients with mood-congruent psychotic symp- 
toms. One in 6 patients with S311C and 2 in 70 without 
it had a schizophrenic first-degree relative. 

DISCUSSION 
There are 2, the short (D2S) and the long (D2L), iso- 

forms of the D2 receptor that are produced by alterna- 
tive splicing. The site of S311C locates in the cytoplas- 
mic third loop of both isoforms and, in D2S, it locates in 
the middle of the cytoplasmic third loop. S311 is con- 
served in the rat, mouse, and frog. No homologous 
amino acid sequence correspondent to the sequence 
spanning S311 exists in other subtypes of human 
dopamine receptors, D1, D3, D4, and D5. Although con- 
sequences for the receptor function due to  S311C are 
still under investigation, our study on the D2 receptor 
expressed in Chinese hamster ovary cells ha5 shown 
significantly less sequestration of the S311C type of 
D2S compared with that of the wild type of D2S 
(manuscript in preparation). 

Shaikh et al. [1994] documented possible good 
responses to clozapine and typical antipsychotic drugs of 
S31lC-positive patients. Crawford et al. found that a 
patient homozygous for S311C was best responded to 
clozapine among the S311C-positive patients (personal 
communication). Clozapine binds with high affinity to 
the D4 receptor. However, it binds to D2S with an affin- 
ity comparable to  that for D4 receptors [Malmberg et al., 
19931. An association between S311C and good responses 
to antipsychotic treatment is an intriguing hypothesis. 

Other groups have failed to find an increased fre- 
quency of S311C in familial cases [Asherson et al., 
1994; Laurent et al., 1994; Nanko et al., 1994; Nothen 
et  al., 1994; Shaikh et al., 1994; Sobell et al., 19941. In 
our study, the frequency of S311C was significantly fre- 

:itive Subjects With Affective Disorders 

Number of Cys311-positive subjects/ 
number examined(%) 

Affective disorders 
Bipolar affective disorder 
Subgroup 

Presence of episodes with mood-incongruent psychosis 
Absence of episodes with mood-incongruent psychosis 

Major depression 
Subgroup 

Dysthymia 

Presence of episodes with mood-incongruent psychosis 
Absence of episodes with mood-incongruent psychosis 

6/78 
4/34 

319 
1/25 
2/33 

113 
1/30 
O h 1  

(7.7) 
(11.8) 

(33.3)* 
(4.0) 
(6.1) 

(33.3) 
(3.3) 
(0.0) 

"I' < 0.01 vs. the total controls. 
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quent in Nagano patients but was not significantly dif- 
ferent between the patients and the controls in other 
areas. A hidden population stratification of Nagano 
samples may exist, though we did not find the evidence. 
Simple chance positive findings in Nagano samples or 
an association of S311C with schizophrenia in individ- 
uals living in this region is also possible. In the latter 
case, there could exist other unknown genetic and en- 
vironmental backgrounds in a combination in which 
S311C increases the liability to schizophrenia. Further 
study in this region will address these questions. 

The results of the present study appear to suggest 
that S311C is associated with a type of schizophrenia in 
which neither enduring negative symptoms nor inter- 
personal dysfunctions develop. However, it must be 
mentioned that  our patient samples do not represent 
schizophrenics as a whole. They were recruited from 
those who gave us informed consent and most of the pa- 
tients were receiving treatment at hospitals. Therefore, 
it is possible that relatively more patients who were 
stable and not severely ill, cooperative, and had a good 
relationship with their psychiatrists were included in 
this study. Since these characteristics were in line with 
those with which we propose that S311C is associated, 
there might be a bias toward more frequent S311C-pos- 
itive patients in our samples, if the association is true. 

Other groups have not found significantly increased 
frequencies of S311C in schizophrenics compared to 
controls [Asherson et al., 1994; Gejman et al., 1994; 
Laurent et al., 1994; Nanko et al., 1994; Nothen et  al., 
1994; Shaikh et al., 1994; Sobell et al., 19941. Therefore, 
it is possible that the positive results of ours were 
chance findings. These association studies have also 
shown a wide range of variations in the S311C allele 
frequency in the populations that could be used for the 
controls: from less than 0.01 in the United Kingdom 
[Asherson et al., 1994; Shaikh et al., 19941 and in Swe- 
den [Friedman et al., 1994],0.018 in Germany [Nothen 
et  al., 19941 and the United States [Sobell e t  al., 19941, 
to 0.035 in Utah (Byerley et  al., personal communica- 
tion) in Caucasians, and from 0.008 (Ohara et al., per- 
sonal communication), 0.022 (the present study), to 
0.035 [Nanko et al., 19941 in Japanese. Low and fluctu- 
ating allele frequencies of S311C among control sam- 
ples would increase chance positive findings. At the 
same time, they increase the difficulty in detecting a 
weak association. 

The present study showed an odds ratio for schizo- 
phrenics carrying S311C was 1.5 with 95% CI 0.8-2.8 
comparing with the controls when Nagano patients 
who were selected mainly for their family history were 
excluded. Therefore, an  association of S311C and schiz- 
ophrenia might be very weak, even if it exits. The sta- 
tistical power to allow detection or denial of this mag- 
nitude of relative risk requires a study analyzing more 
than 1,000 samples of patients and appropriate con- 
trols. Identification of the clinical characteristics with 
which S311C could be more strongly associated will 
help in having greater likelihood of revealing a defin- 
itive result. In this study, S311C was not found sig- 
nificantly in the schizophrenics with the presence of 
negative symptoms. Several studies suggested that 

psychotic symptoms differ from negative symptoms in 
the heritability [Kendler e t  al., 1986; Dworkin et  al., 
19881 and in the pathophysiology [Andreasen et  al., 
19911, though the negativelpositive dichotomy has been 
criticized because of change in phenomenology over 
time and interdependency of positive and negative 
symptoms [Hafner and Maurer, 1991; Maurer and 
Hafner, 19911. In all the geographical populations in 
this study, the frequencies of S311C were increased in 
the schizophrenics who lacked negative symptoms. 
Therefore, absence of negative symptoms might be the 
clinical characteristics of schizophrenia with which 
S311 is associated, This type of schizophrenia is a part 
of positive schizophrenia [Andreasen and Olsen, 19821 
or nondeficit schizophrenia [Carpenter et al., 19931. 
The absence of negative symptoms is one of the attri- 
butes of Crow’s type I syndrome of schizophrenia in 
which the dopaminergic system is hypothesized to be 
involved [Crow, 19801. I t  has been suggested that posi- 
tive and negative symptoms are independent dimen- 
sions and genetically transmitted in family members of 
schizophrenics [Bassett e t  al., 19931. 

In this study, the patients with mood-incongruent 
psychotic affective disorders also frequently had 
S311C. It might be postulated that S311C is one of the 
factors predisposing to mood-incongruent psychosis 
during episodes for affective disorders. The relevance of 
affective disorder with mood-incongruent psychosis to  
schizophrenia has been demonstrated [Farmer et al., 
19871. S311C might be one of the factors for positive 
symptoms of schizophrenia or  other symptomatic di- 
mensions of schizophrenia. 
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