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GUEST EDITORIAL

Schizophrenia genetics: expansion of knowledge?

Finding the genes for psychiatric illness by linkage
approaches has turned out to be difficult. Therefore
investigators have also turned to a variety of candidate
gene approaches based on genetic or pathophysiologic
hypotheses. Observations that anticipation may be
present in some pedigrees with schizophrenia as well
as affective disorder have suggested that expanding
triplet repeats may play a role in some pedigrees with
these disorders.1,2

Direct identification of pathogenic triplet repeat
expansions in genomic DNA is complicated by the fact
that many individuals have expansions of non-patho-
genic repeats. An alternative is to screen proteins for
the consequences of an expanded triplet in the coding
region of a gene. Expansion of CAG coding for polyglu-
tamine causes a class of neurodegenerative disorders,
including Huntington’s disease and the spinocerebellar
ataxias, whose members are themselves rapidly
expanding.3–5 The fortuitous discovery of an antibody
(termed 1C2) which preferentially detects expanded
polyglutamine stretches6,7 makes the screening for
polyglutamine expansions feasible.

Two groups8,9 now report that Western blots of pro-
tein extracts of cells from a small number of patients
with schizophrenia have a band detected by this anti-
body. These data suggest the possibility that expansion
of a polyglutamine tract in a protein whose identity is
yet unknown may cause a subset of cases of schizo-
phrenia and possibly bipolar disorder.

The group led by Christian Neri at CEPH studied
childhood onset schizophrenics collected by Judith
Rapoport and colleagues at the National Institute of
Mental Health. Two out of 32 unrelated childhood
onset schizophrenia patients had a band in the 52–55
kDa range which reacted strongly with the 1C2 anti-
body. Since both of these were African–American in
ethnic origin, African–American controls were tested
(a total of 38), and none of them had the strongly
reacting band. The authors then used two-dimensional
protein gel electrophoresis to identify this band as an
acidic protein, with a pI of approximately 4. They
tested a number of known CAG repeats for expansions
and did not find any, indicating that this protein is
likely to be novel.

The group of Guy Rouleau found two patients out of
57 adult onset schizophrenic patients with a band of
approximately 50 kDa reactive with the 1C2 antibody.
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A total of 73 normal controls were used as a compari-
son group and no reactive bands were detected. A
small number of affected and unaffected family mem-
bers were tested in the two studies, with one affected
individual in each study having a positive band
(though in one case the affected individual had affect-
ive disorder not schizophrenia).

These data raise the possibility that polyglutamine
expansions may contribute to a small percentage of
cases of schizophrenia and possibly affective disorder.
The size of the reactive bands was similar enough in
the two studies that they could well represent the same
protein. This could easily be tested by performing two-
dimensional electrophoresis on the samples in the Can-
adian study.

The antibody does not permit the determination of
the size of the expanded repeat in this putative novel
protein. It is quite possible that it is a relatively short
expanded polyglutamine tract, and thus would not
have been detected by DNA-based methods for screen-
ing for expanded repeats.10

While these data are provocative they clearly need
to be replicated with much larger samples. One dif-
ficulty with allele association studies is that the fre-
quency of alleles can vary greatly among populations
from different ethnic groups. The 1C2 antibody detects
a number of bands in normal individuals, one of which
is the TATA-binding protein, which commonly has 38
glutamines.6 There may be other proteins which in
some individuals have glutamine repeats long enough
to be recognized by the 1C2 antibody, but not long
enough to cause disease. It will be important to screen
other samples of patients with schizophrenia and con-
trols before accepting that this alteration is truly related
to schizophrenia. It would be useful to test for expan-
sions in larger family studies in which affected and
unaffected individuals from the same pedigrees could
be compared in more detail.

If the results can be confirmed they would have a
number of implications for schizophrenia. First, this
expansion is present in a very small proportion of indi-
viduals with schizophrenia. This is consistent with the
idea of genetic heterogeneity in this disorder. Second,
the reactive band was seen in an individual with affect-
ive disorder. This is consistent with recent findings
suggesting that schizophrenia and affective disorder
may share some components of genetic vulnerability.11

Third, these results would be consistent with the
hypothesis that anticipation is present in schizo-
phrenia and affective disorder. However, the expanded
band was not found in all families in which there was
anticipation (and in fact childhood onset schizo-
phrenia is usually sporadic). Thus, there could still be
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other triplet repeat loci contributing to the etiology of
schizophrenia and affective disorder.

One possible consequence of these results is that a
small subset of patients with schizophrenia may have a
neurodegenerative process. All of the glutamine repeat
expansion disorders known so far, with Huntington’s
disease being the prototype, are neurodegenerative dis-
orders. It has been proposed that a small subset of
patients with schizophrenia, including some child-
hood onset cases,12,13 has progressive brain atrophy
consistent with neurodegeneration. Such patients
might be a first priority for testing with the 1C2 anti-
body. However, it is conceivable that polyglutamine
expansions may not always lead to a neurodegener-
ative phenotype. The pathogenesis of the polyglutam-
ine diseases studied so far all appear to involve
formation of intranuclear neuronal inclusions and
aggregation of the polyglutamine-containing proteins
in other locations in the cell. Recent mouse models of
Huntington’s disease have suggested that these intra-
nuclear inclusions can be present without massive
neuronal cell death.14 Thus, it is conceivable that poly-
glutamine expansions in some cases may cause neu-
ronal dysfunction without neuronal cell death.

The first priority to extend the current findings will
be the identification of the gene which codes for this
protein. The results of the two-dimensional gel analy-
sis suggest that the protein is abundant enough to be
seen by silver stain techniques. It has a distinctive mol-
ecular weight and acidic pH, which should make it
possible to purify the protein using biochemical
methods. Once peptide sequence is available, the gene
which codes for it can be identified and studied.
Patients with schizophrenia can then be screened
directly using PCR. The identification of a gene which
causes even a small subset of cases of schizophrenia
and affective disorder would be of tremendous impor-
tance and would make possible the use of all the mod-
ern techniques of cell biology and biochemistry to
study the pathogenesis of these disorders. In addition,
it would permit a direct genetic test for the mutation.

However, it is necessary that enough individuals be
tested to make sure that this genetic lesion really
relates to the phenotype of schizophrenia. The impor-
tance of studies of many individuals with schizo-
phrenia and many more controls cannot be over-
stressed. It is critical to show that psychiatric disorder
is really associated with this expansion of polygluta-
mine. If this can be done, the potential for psychiatric
genetics is for an expansion of knowledge.
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