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Clinical symptomatology and the psychosis risk
gene ZNF804A

Dear Editors,

The single nucleotide polymorphism (SNP) rs1344706,
mapping to the gene ZNF804A, has been implicated in
schizophrenia susceptibility (O'Donovan et al. 2008; Interna-
tional Schizophrenia Consortium, 2009; Stefansson et al.
2009; Steinberg et al. 2010). The original study reported
stronger association when the phenotype was broadened to
include bipolar disorder (p=9.96x10~?) (0'Donovan et al.
2008), but the variant is likely to have a modest effect on
disease risk (OR=1.12). Understanding the function of
psychosis risk genes is a key step towards understanding
disease biology. Little is currently known about the encoding
protein, zinc finger protein 804A, except that it is brain-
expressed and predicted to be involved in regulation of gene
expression. Two recent studies suggest that the ZNF804A
risk allele is likely to influence brain function, both with
respect to connectivity within and between the dorsolateral
prefrontal cortex and hippocampus (Esslinger et al. 2009)
and on episodic and working memory (Walters et al. in
press).

An unanswered question is whether this gene has an
effect at the level of clinical symptomatology within patient
populations. Specifically, does this risk variant delineate a
specific form of illness on the mood-psychosis spectrum
(Craddock et al. 2006). For this study we investigated clinical
symptom factors in a large sample (n=3820) of Irish
psychotic patients. The study included 820 patients with a
DSM-IV diagnosis of schizophrenia (N =568), schizoaffective
disorder (N=127) or bipolar affective disorder (N=125).
Because clinical symptoms can vary over time we analyzed
two measures of clinical symptomatology based on lifetime
severity (BADDS) and presence of specific symptoms (Oper-
ational Criteria Checklist for Psychotic Illness, OPCRIT)
(McGulffin et al. 1991).

SNP 151344706 was genotyped using a Tagman® SNP
Genotyping Assay on a 7900HT Sequence Detection System
(Applied Biosystems) (n=529) and the Sequenom iPLEX
Gold system (n=291) (detailed in Walters et al. in press).
The call rate for both genotyping platforms was >95%. Both
case/control samples were in Hardy-Weinberg Equilibrium
(HWE; p>0.05). A number of HapMap CEU DNA samples
(n=90: www.hapmap.org) and duplicates (n=60) were
genotyped across platforms for quality control purposes.
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All genotypes were found to be concordant with either
the available online HapMap data or each other for this SNP.

An exploratory factor analysis using the 60 items relating
to clinical signs and symptoms from the Operational Criteria
Checklist for Psychotic Illness yielded 44 items with loadings
of 0.4 or more. A five factor solution gave an interpretable
pattern of factors, namely manic, depressive, positive,
disorganized and negative factors (Supplementary Fig. 1,
Supplementary Table 1). Factor score coefficients were then
calculated in SPSS 16.0 using the regression method. There
were no significant differences observed between the
ZNF804A genotype groups with respect to current age, age
at onset, gender, diagnosis, medication and course of disorder
(Supplementary Table 2).

A MANOVA looking at the relationship between ZNF804A
status and BADDS Scores showed a significant association
between ZNF804A status and the BADDS score for mania
(p=0.014). Carriers of the previously identified risk allele
had higher BADDS mania scores. Partial eta squared was
0.011, which suggested that ZNF804A genotype was respon-
sible for 1.1% of variance of this score (Table 1).

ZNF804A genotype status was not associated with higher
Manic Factor scores derived from the OPCRIT factor analysis
(p=0.169), (Supplementary Table 3). Examining the indi-
vidual symptom items there was nominal evidence for
association between the risk allele and ‘reduced need for
sleep’ (p=0.014) and having ‘racing thoughts’ (p =0.048).
Neither finding would withstand correction for the number
of symptoms examined, but in both instances, carriers of
the risk allele experienced more symptoms.

This study suggests modest evidence that carriers of the
rs1344706 risk allele score higher on a measure which
weights for the number and severity of lifetime manic
episodes. This did not translate into association with a
derived factor score based on a lifetime history of having
specific manic symptoms, but there was modest support
for an increase in ‘racing thoughts’ and ‘reduced need for
sleep’.

We attempted to address the difficulties inherent in
measuring symptoms which fluctuate over time by using
two different validated lifetime measures to capture infor-
mation on illness episodes and illness factors based on
discrete symptoms. Within a broad psychosis population we
may have undersampled patients with manic symptomatol-
ogy and the study may be underpowered. Further data, for
example, using serial assessments in larger samples may be
required to address these possibilities. This would assume
that the effect was driven exclusively by the subset of
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Table 1

Multivariate analysis of variance of ZNFS804A genotype groups (CC vs AC vs AA) with BADDS dimension scores.

BADDS dimension ~ Mean (SD) CC  Mean (SD) AC  Mean (SD) AA  Type lll sum df Mean square F(CCvs ACvs AA) Sig. Partial eta
score of squares squared
Mania 24.07 (28.81) 31.69 (31.26) 32.89 (31.25) 8209.327 2 4104.663 4.301 .014 .010
Depression 44.23 (40.65) 39.49 (40.6 41.17 (41.75) 1533.638 2 766.819 452 .636  .001
Psychotic 40.33 (28.39) 38.50 (40.60) 39.73 (28.22) 396.802 2 198.401 248 781 .001
Incongruence 56.50 (32.01) 58.69 (30.73) 60.80 (29.20) 1578.198 2 789.099 929 395 .002

patients in the study with a diagnosis of bipolar disorder
(n=125) or schizoaffective disorder (n=127). However,
when we restrict the analysis to patients with schizophrenia
only (n=568) the association between genotype and BADDS
mania score remains significant (p=0.05). A secondary
question is whether this association is independent of, or
related to, the previous observation of relatively spared
cognitive performance in patient carriers of the risk allele.
We have insufficient cognitive data available on bipolar
patients (or patients who score highly on BADDS mania)
within our sample to address this question as part of the
current work.
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