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Abnormal phospholipid metabolism in the brain plays an important role in neuropsychiatric diseases. Phospholipase A2 is crucial for
maintaining normal neuro-physiological function. The aim of this study was to investigate the association between polymorphisms of the
membrane-associated calcium-independent phospholipase A2 gamma (PNPLAS) gene and schizophrenia in Han Chinese in north China.
The PCR-based ligase detection reaction was applied to detect 3 single nucleotide polymorphisms (SNPs) in the PNPLA8 gene among 201
Chinese pedigrees. The genotypic frequency of the PNPLA8 polymorphisms did not deviate from the Hardy-Weinberg equilibrium both
in affected offspring and parental groups. Haploid relative risk (HRR) and transmission disequilibrium tests (TDT) showed that the 3 SNPs
were not associated with schizophrenia (p>0.05), but further analysis with TDT showed that the rs40876 polymorphism was associated with
schizophrenia in males (y*=4.667, p=0.031). Our data suggest that rs40876 in PNPLA8 may be associated with schizophrenia in males.
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E'-" E To the Editor. Numerous studies have shown that
abnormal phospholipid metabolism may play a role
= in the aetiology of schizophrenia. Phospholipases A2

membrane phospholipids, which catalyse the hydrolysis
of fatty acid at the sn-2 position of phospholipids. Increased PLA2
activity has been reported in the blood and brain tissue of schizophrenic

(PLA2) are a family of key enzymes in the metabolism of

patients, suggesting that disordered phospholipid metabolism plays a
role in the disease. In addition, a genetic variant of a cytosolic PLA2
gene has been reported to be associated with schizophrenia. These data
indicate that variants of PLA2 encoding genes are plausible candidates
for increasing susceptibility to schizophrenia. A previous study showed
a significant allelic and genotypic association between the calcium-
independent phospholipases A2 (iPLA2) gene polymorphism and
schizophrenia,! suggesting that iPLA2 may play a role as a susceptibility
gene for schizophrenia.

Patatin-like phospholipase domain containing 8 (PNPLAS8) belongs
to membrane-associated calcium-independent phospholipase A2.
Interestingly, an earlier high-density genome scan indicated that a
region of chromosome 7q31 where PNPLAS is located likely harbours
susceptibility genes for schizophrenia.”’ However, to the best of our
knowledge, the association between PNPLAS8 and schizophrenia has
not been investigated. Therefore, in the present study, we set out to
determine whether there might be an association between 3 single
nucleotide polymorphisms (SNPs) in PNPLAS8 and schizophrenia in
a Chinese population using a family trios sample.

A total of 201 Chinese parent-offspring trios of Han descent,
consisting of fathers, mothers and affected offspring with
schizophrenia, were recruited. These subjects originally came from

the north-east area of China. The patients (154 males and 86 females),
aged 25.9+6.7 years, were admitted to a psychiatric hospital during
the period between 2000 and 2009. All patients had a diagnosis of
schizophrenia according to the International Statistical Classification
of Diseases and Related Health Problems, 10th Revision (ICD-10)
confirmed by two psychiatrists. The patients all gave signed, informed
consent to participate in the study, which was approved by the ethics
committee of the Jilin University.

Genomic DNA was extracted from whole blood samples using a
genomic DNA extraction kit (Promega, US). The Liu et al.®! method
was used to genotype rs40876, rs10249427 and rs2396001 (Table 1).

The x* goodness-fit test showed that the genotypic distributions
of 3 SNPs were not deviated from the Hardy-Weinberg equilibrium,
in either the patient group or the parent group (both p>0.05). The
transmission disequilibrium test (TDT) showed that rs40876 was
the only SNP associated with schizophrenia in males (x*=4.667,
p=0.031). The other 2 SNPs did not show such an association
(Table 1). In addition, there was no association between all 3 SNPs
and schizophrenia in females. Analysis for haplotype transmission
showed that the rs10249427 (C)-rs2396001(T) haplotype was
associated with schizophrenic patients (adjusted p=0.035 after 10 000
permutations), particularly among males (adjusted p=0.024 after
10 000 permutations).

This study provides evidence linking variation in PNPLA8 with
schizophrenia. The results in the present study suggest a small but
significant contribution of a PNPLAS8 polymorphism to susceptibility
to schizophrenia in males in a section of the Chinese population
of Han descent (north-east China). These findings are consistent
with recent reports showing increased serum iPLA2 activity in
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Table 1. The TDT for allelic association between SNPs and schizophrenia

Total Male Female
SNPs Transmitted® xX p-value Transmitted® X p-value Transmitted’ X p-value
rs40876 1.607 0.205 4.667 0.031* 2.579 0.108
G=34 G=28 G=6
T=27 T=14 T=13
1510249427 1.235 0.267 1.719 0.190 0.333 0.564
C=76 C=50 C=26
T=86 T=64 T=22
152396001 0.962 0.327 3.270 0.071 2.400 0.121
C=99 C=63 C=36
T=109 T=85 T=24

TDT = transmission disequilibrium test; SNPs = single nucleotide polymorphisms.
*
<0.05.

*The number of alleles transmitted only by heterozygous parents.

first-episode patients with schizophrenia,! suggesting perturbed
lipid metabolism, especially with regard to iPLA2, in schizophrenia.
However, whether the increased serum iPLA2 activity is associated
with PNPLAS polymorphisms deserves further investigation.

It is worth mentioning that the PNPLA8 rs40876 variant appears
to contribute to schizophrenia only in males. There are two possible
reasons for this. First, this might be due to the small number of
female patients in our study. Second, this result suggests a role
for sex hormones which may affect iPLA2 function and which
could therefore be implicated in the aetiology of schizophrenia.
Interestingly, a recent study showed that the Banl polymorphism
in PLA2G4A (cytosolic PLA2; cPLA2) affects the mean age of
schizophrenia onset only in male patients.” Evidence suggests that
sex differences among patients with schizophrenia have included
age of onset, symptom severity, treatment response, course of illness,
and outcome, favouring females, which may be associated with the
neuroprotective action of female sex hormones in the brain. Therefore,
the possible neuroprotective effects of female sex hormones in the
presence of the PNPLAS rs40876 could be checked in the context
of schizophrenia. However, this is only our speculation; the sex
difference in the association of the PNPLAS rs40876 variant with
schizophrenia warrants further investigation.
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In summary, our present study has revealed a weak association
between the PNPLAS rs40876 polymorphism and schizophrenia in
males, providing support for the membrane phospholipid hypothesis
for schizophrenia. However, this finding remains preliminary and
requires replication in other independent samples. Moreover, further
studies with larger samples, especially in females, are required to
better understand the influence of PNPLA8 polymorphisms in the
regulation on the peripheral or brain iPLA2 activity in schizophrenia.
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