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A missense mutation in the ITGA8 gene, a cell adhesion molecule gene,

is associated with schizophrenia in Japanese female patients
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A missense mutation in the ITGAS gene, a cell adhesion molecule, is associated with

schizophrenia in Japanese female patients

Introductions

The‘etiology of scﬁizophrenia is still unclear, therefore reliable treatments have yet to
be established. Changes in ‘groups of molecule as well as genetic vulnerabilities in
schizophrenia have been reported to be distributed across molecules and genes that shared a
common biologié:al function or pathway, such as cell adhesion molecules (CAMs). CAMs
have been implicated in the pathophysiology of schizophrenia. They play important roles in
the maintenance and modulation of synapse formation and plasticity, axonal/dendritic growth,
and neurotransmission, which are thought to be impaired in schizophrenia. The CAMs
pathway reported in the Kyoto Encyclopedia of Genes and Genomes (KEGG) database
(Figure 1) has been reported to be associated with schizophrenia and bipolar disorders
susceptibility in genome-wide association study (GWAS) popuiations. Therefore we studied
whether amino acid changes in CAMs are associated with schizophrenia and conducted a

genetic association study.

Materials and methods

We selec;ted 15 missense single nucleotide polymorphisms (SNPs) in the CAMs genes
of the CNS reported in the KEGG and examined their association with schizophrenia in 278
patients and 284 control subjects (first batch). We genotyped the positive SNPs in 567
patients and 710 control subjects (second batch) and in 635 patients and 639 control subjects

(replication samples).



Results

We found significant association of rs2298033 in the ITGAS8. gene with schizophrenia.
Gender based analysis revealed the same results for rs2298033 in ITGAS8 and 15282808 in
NFASC genes but only in fqmale. We then genotyped the‘ two SNPs in a larger sample and
found the significance remained only for the ITGA8 gene. We replicated the resulis in an
independent replication sample, but failed to find the significance. However, the combined
analysis of the two group samples showed a more significant result for the 1s22298033 of the

ITGAS gene.

Discussion

ITGAS gene encodes integrin o8 subunit. Integrins have been implicated in synaptic
and behavioral plasticity, long term potentiation (LTP), and placement of cortical neurons,
suggesting that they might play some role in the pathogenesis of psychiatric disorders. Amino
acid change in the integrins structure can strongly affect their binding affinity and capacity.
The rs2298033 (Ser577Phe) of the ITGAS gene is a 1'10er conservative amino écid change that
has been reported to be intolerant and deleterious. Our results showed that this amino acid
‘change might have protective effect against schizophrenia, particularly in female. Although
there is no direct evidence of gender specific effect of CAMs in neurodevelopment, it has
been reported that short-term changes in female sex hormone levels' could modulate
expression of soluble CAMs.

We cannot fully rule out the possibility of a type 1 error due to our relatively small
sample size and lack of power to detect minimal differences in our samples. We did not check
SNPs in the promoter region which might as well functional. It is very unlikely that amino
acids changes in the ITGA8 gene alone will suffice as predisﬁosing factors towards

schizophrenia. Predisposition to schizophrenia is thought to be caused by multiple mutations

in genes in neural development pathways. Nevertheless, our results showed that CAMs might
play significant roles in the pathophysiology of schizophrenia, particularly in female Japanese

patients.
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The etiology of schizophrenia is still unclear, therefore reliable treatments have
yet to be established. Cell adhesion molecules (CAMs) have been implicated in the
pathophysiology of schizophrenia. CAMs play important roles in the maintenance

~and modulation of synapse formation and plasticity, axonal/dendritic growth, and

neurotransmission, which are thought to be impaired in schizophrenia. The CAMs
pathway reported in the Kyoto Encyclopedia of Genes and Genomes (KEGG)
database has been reported to be associated with schizophrenia and bipolar disorders
susceptibility in genome-wide association study (GWAS) populations. Irwan
Supriyanto et al. studied whether amino acid changes in CAMs are associated with

schizophrenia and conducted a genetic association study.

Irwan Supriyahto et al. selected 15 missense single nucleotide polymorphisms
(SNPs) in the CAMs genes of the CNS reported in the KEGG and examined their
association with schizophrenia in 278 patients and 284 control subjects (first batch).
They genotyped the positive SNPs in 567 patients and 710 control subjects (second
batch) and in 635 patients and 639 control subjects (replication samples).

They found significant association of rs2298033 in the ITGA8 gene with
schizophrenia. Gender based analysis revealed the same results for rs2298033 in
ITGAS8 and rs282808 in NFASC genes but only in female. They then genotyped the
two SNPs in a larger-sample and found the significance remained only for the ITGAS
gene. They rep]icated the results in an independent replication sample, but failed to
find the significance. However, the combined analysis of the two group samples
showed a more significant result for the rs22298033 of the ITGAS gene.




ITGAS gene encodes integrin a8 subunit. Integrins have been implicated in
synaptic and behavioral plasticity, long term potentiation (LTP), and placement of
cortical neurons, suggesting that they might play some role in the pathogenesis of
psychiatric disorders. Amino acid change in the integrins structure can strongly
affect their binding affinity and capacity. The rs2298033 (Ser577Pi1e) of the ITGAS8
gene is a non conservative amino acid change that has been reported to be intolerant
and deleterious. Their results showed that this amino acid change might have
protective effect against schizophrenia, particularly in female: Although there is no
direct evidence of gender specific effect of CAMs in neurodevelopment, it has been
reported that short-term changes in female sex hormone levels could modulate
expression of soluble CAMs. ‘

It is very unlikely that amino acids changes in the ITGAS gene alone will suffice
as predisposing factors towards schizophrenia. Predisposition to schizophrenia is
thought to be caused by multiple mutations in genes in neuwral development
pathways. Nevertheléss, their results showed that CAMs might play significant roles
in the pathophysiology of schizophrenia, particularly in female Japanese patients.
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