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Is DISCI really a gene predisposing
to psychosis?
In their editorial on chromosomal abnorm-
alities and psychosis Muir et al (2006) con-
cluded that DISC1 ‘is an important
modulator of risk for schizophrenia and
severe affective disorder in people without
cytogenetic abnormalities and may also in-
fluence cognition and brain structure in
the general population’. They base their
conclusions on work that originated in the
finding of a rearrangement between
chromosomes 1 and 11 in a single large
family with polymorphic psychiatric syn-
dromes (Millar et al, 2001). The two genes
(DISC1 and DISC2) that they are con-
cerned with were identified at the break-
and by
postulated to be relevant to psychiatric
disease within that family.

Muir et al argue that these findings are

point linkage analysis were

relevant to schizophrenia in general. How-
ever, the evidence is less compelling than
they suggest. Figure 1 presents the findings
of the three largest linkage studies to date in
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Fig. 1 Linkage studies of DISCI in sibling pairs with
schizophrenia or schizoaffective disorder. —, DeLisi
etal, 2002 (382 sibling pairs); ...., Williams et al, 2003
(353 sibling pairs); —, Suarez et al, 2006 (409 sibling

pairs).
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relation to the location of DISCI on
chromosome 1 (the location of another
‘candidate gene’ RGS4 is also shown). Each
study included over 300 sibling pairs with
schizophrenia or schizoaffective disorder
and each included markers spaced at
10 cM intervals across the genome. The
Lod (log of the odds) score is a measure
of linkage — transmission of a disease state
with particular genetic markers within
families — and values above 3 are generally
taken as significant evidence for linkage. In
these three studies there is no evidence of
linkage at the DISC1 locus or elsewhere
on chromosome 1. The two claims of link-
age made in Table 1 of Muir et al’s editor-
ial relate to post hoc subdivision of one of
these populations by diagnosis and to a
finding in a separate smaller Finnish study.
Given the ubiquity of psychosis across po-
pulations, and the relative uniformity of in-
cidence of the core syndrome, and in the
face of lack of evidence of linkage in popu-
lations of over 1000 sibling pairs (Crow,
2007), it is difficult to see that DISC1
can have an ‘important role in the develop-
ment of psychosis’ as Muir ef al argue. The
evidence has been overinterpreted.
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Authors’ reply: Professor Crow takes is-
sue with our view that DISC1 is important
to schizophrenia in general and is not re-
stricted to the initial family in which dis-
ruption of this gene was reported. His
argument is based on a selected set of sib-
pair studies whose results do not support
linkage anywhere on chromosome 1. This
finding was unsurprising in view of the lack
of power of such studies in the presence of
genetic heterogeneity in schizophrenia sus-
ceptibility, which was not mentioned by
Professor Crow. We and a large number
of other workers in the field consider that
such locus heterogeneity is highly likely
and have shown that the sib-pair strategy
has limited power to detect a locus that
contributes less than 20% of the variance
(Macgregor et al, 2002). Where heterogene-
ity is expected then linkage analysis, espe-
cially of extended multiplex pedigrees,
and gene candidacy identified though the
investigation of psychosis-associated karyo-
type anomalies are appropriate research
strategies. Where there is a priori evidence
from cytogenetic and linkage studies (such
as the Finnish studies mentioned in the
editorial) then the case—control association
approach provides a useful resource to
delineate potential population haplotype
distortions that may indicate underlying
functional mutations.

We would therefore disagree strongly
with Crow in his statement that we have
‘overinterpreted’ the importance of DISC1
and commend an excellent review of
schizophrenia neurobiology which empha-
sises heterogeneity (Ross et al, 2006).
Although our theoretical framework differs
from that of Bleuler (1950), we feel that the
recent genetics and neurological discoveries
are in agreement with his position that there
is indeed a ‘group of schizophrenias’.
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