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Objective: A valine/methionine polymorphism in the catechol
O-methyltransferase (COMT) gene has been proposed to influence susceptibility to schizophrenia, as has a COMT haplotype
in Ashkenazi Jewish and Irish subjects. The authors examined
these hypotheses.

Method: They reviewed data from more than 2,800 individuals, including almost 1,200 with schizophrenia, from case-control and family-based European association samples.
Results: The authors found no support for the hypothesis that
a valine/methionine polymorphism in the COMT gene influences susceptibility to schizophrenia or the hypothesis that a
COMT haplotype influences susceptibility to schizophrenia in
Ashkenazi Jewish and Irish subjects.
Conclusions: The data suggest that the valine allele of COMT
does not increase susceptibility to schizophrenia in Europeans
and that the Ashkenazi or Irish haplotype does not increase susceptibility. Ethnic variation in the linkage disequilibrium structure at COMT means that the haplotype data may not generalize across populations. However, the authors’ examination of
the hypothesis that the valine allele confers susceptibility, with
a particularly strong effect in Europeans, reveals that no such
caveat applies.
(Am J Psychiatry 2005; 162:1736–1738)

C

atechol O-methyltransferase (COMT) is a strong positional and functional candidate gene for schizophrenia
(1). COMT contains a valine/methionine polymorphism.
The valine allele raises COMT enzyme activity, including
the form predominant in the brain, and is associated with
reduced performance in tests of frontal lobe function (2),
but its proposed role in schizophrenia is more controversial. A recent meta-analysis (1) reported no overall support
for this role, although it was postulated that a true association might exist, particularly in European populations.
The situation has become more complex with a threemarker haplotype yielding evidence for association with
schizophrenia in Ashkenazi Jewish and Irish samples (3,
4). Although the associated haplotype carried the valine
allele in each study, the evidence for haplotype association
was stronger than for valine alone, suggesting that valine
may not be the cause of the association. Indeed, in one
study (4), a haplotype carrying the valine allele was significantly underrepresented in subjects with schizophrenia.
Given the enduring controversy surrounding COMT, we
have examined these specific genetic findings at COMT in
two samples: a case-control sample (709 subjects with
schizophrenia and 710 comparison subjects) and 488 proband-parent trios.

Method
Case-control subjects were unrelated, white, and born in the
United Kingdom or Ireland. Trios were ascertained through unrelated Bulgarian probands. All subjects defined as cases met DSMIV criteria for schizophrenia except for 40 Bulgarian probands who
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met criteria for schizoaffective disorder. Diagnoses were based on
direct standardized diagnostic interviews with probands and review of all retrievable case records (see reference 5). Comparison
subjects were unrelated blood donors ascertained in the same regions as subjects with schizophrenia. Given the characteristics of
U.K. blood donors and the frequency of schizophrenia, it was not
necessary to screen the comparison subjects for schizophrenia to
retain power (5). Samples have, respectively, 0.99 and 0.84 power
to detect the effect of the Ashkenazi (G-G-G) risk haplotype at alpha=0.05 and power of 0.88 and 0.66 to replicate the A-G-A Irish
risk haplotype. We have previously reported data for the Val/Met
polymorphism in half of the sample (5).
Markers (Table 1) were genotyped by using SNaPshot (ABI, Foster City, Calif.) according to the manufacturer’s instructions with
an ABI3100 sequencer. Primers and reaction conditions are provided at the web site of Cardiff University (www.cardiff.ac.uk/
medicine/psychological_medicine/pub_data/comt.htm).
Marker associations were tested by chi-square in the case-control sample and by transmission disequilibrium test in the trios
(cited in reference 1). Haplotypes were examined by using EHPLUS (6) and the permutation test PMPLUS (7) (case-control) or
TDTPHASE (8) (trios).

Results
No marker or haplotype was associated with schizophrenia in any sample or when each was analyzed by gender. For simplicity, we present only the whole sample data
for the specific hypotheses (Val/Met, G-G-G haplotype,
and A-G-A haplotype) (Table 1). More details are available
through our web site (www.cardiff.ac.uk/medicine/
psychological_medicine/pub_data/comt.htm). U.K. subjects with schizophrenia were not in Hardy-Weinberg
equilibrium for rs737865 in males (p=0.03). U.K. compariAm J Psychiatry 162:9, September 2005
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TABLE 1. Analysis of Val/Met Markers and Three-Marker Haplotypes in Two Large Samples a
Case-Control Sample
Allele/Haplotypes
Present in Subjects
With Schizophrenia
(N=709)
Marker/Haplotype
rs4680b
G (valine) (Chen et al. [2])
A (methionine)
rs737865, rs4680, rs165599c
G-G-G (Shifman et al. [3])
A-G-A (Chen et al. [4])

Parent-Child Trios (N=488)

Allele/Haplotypes
Present in
Comparison Subjects
(N=710)

Marker/
Haplotypes
Transmitted

Marker/
Haplotypes
Not Transmitted

N

%

N

%

p

N

%

N

%

p

654
700

48.3
51.7

663
703

48.5
51.5

0.99

247
240

50.7
49.3

240
247

49.3
50.7

0.75

146
176

11.1
13.4

173
174

13.0
13.1

0.14
0.79

128
85

13.9
9.3

126
97

13.7
10.6

0.78
0.35

a

Haplotypes were analyzed by using tests with df=1 as specified by previous studies. For the case-control analysis, because of unequal numbers in each group, we present the data as percents but give the total number of alleles and haplotypes included in each analysis to enable
easy comparison. Comparisons in the case-control sample are between subjects with and without schizophrenia. Comparisons in parentchild trios are between trios with and without transmitted markers or haplotypes.
b Percents based on N=1,354 alleles in subjects with and N=1,366 alleles in subjects without schizophrenia in the case-control sample.
c Percents based on N=1,310 haplotypes in subjects with and N=1,330 haplotypes in subjects without schizophrenia in case-control sample
and N=918 transmitted and N=918 not transmitted haplotypes in the parent-child trios.

son subjects were not in Hardy-Weinberg equilibrium for
rs165599 in females (p=0.006). Neither finding was significant after correction for multiple tests in the case-control
study (both genders, males and females, subjects with
schizophrenia and comparison subjects, three single nucleotide polymorphisms [SNPs]=18 tests). To exclude
genotyping error, we resequenced the region and, after detection of several polymorphisms (data not shown), redesigned our assays so none of the primers sat on polymorphic sites. Regenotyping 96 individuals for each marker
blindly resulted in 100% concordance between assays.

Discussion
In this large study, we were unable to detect significant
association between schizophrenia and the Val/Met
COMT locus or haplotypes previously associated with
schizophrenia (3, 4). Interpreting the results of haplotype
analysis is complex. Given the power, it is unlikely that
our findings are attributable to type II error. The modest
evidence in the smaller study of Irish subjects (4) may be
prone to type I error, but this is unlikely in the large Ashkenazim study because of its strong statistical support. It
is always tempting to speculate that discrepancies in
case-control analysis result from poor matching, but we
and the other researchers (3) have taken considerable
care in this respect. Moreover, our trio analyses are robust
to stratification, and the distribution of p values we obtained in our own analysis of 361 SNPs at 97 different loci
in a case-control study is not different from chance expectations (p=0.3). Another possibility is that the findings
reflect differences in the effect size of the risk haplotype,
either as a result of differences in the extent of linkage disequilibrium in the region or because the risk variant has
itself a larger effect size in the Ashkenazi population.
Analysis of the linkage disequilibrium relationships between the markers provides evidence for population linkage disequilibrium differences (9) (www.cardiff.ac.uk/
Am J Psychiatry 162:9, September 2005

medicine/psychological_medicine/pub_data/comt.htm).
Thus, although pairwise estimates of linkage disequilibrium between markers are very similar in U.K. and Bulgarian samples, the linkage disequilibrium between markers
rs737865 and rs4608 was considerably higher in the Ashkenazi Jewish sample (p<0.0001 for differences in r2). More
surprising, given expected similarities (9), the extent of
linkage disequilibrium in the Irish sample is much lower
for both of the marker pairs that include the Val/Met polymorphism compared with our U.K. samples (p<0.001 for
each pair). To resolve these questions, more detailed highdensity SNP analyses of COMT are indicated with the aim
of identifying true susceptibility variants if indeed they do
exist. However, the evidence concerning the Val/Met locus
is now relatively clear. Although vanishingly small effects
can never be excluded, data from our own case-control
and family study together with the meta-analysis (1) and
subsequent studies (3, 4) make it unlikely that the valine
allele confers susceptibility to schizophrenia.
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Objective: Altered glycine and homocysteine levels may contribute to N-methyl-D-aspartate receptor dysfunction in schizophrenia. The authors measured plasma levels of these amino
acids in a group of patients with chronic schizophrenia and related them to the patients’ symptom profiles and types of antipsychotic medication.

Method: Plasma levels of amino acids in 94 patients with
schizophrenia were compared with those in 34 age- and sexmatched normal subjects. The Positive and Negative Syndrome
Scale was used to evaluate the patients’ psychopathology.
Results: Plasma glycine levels and glycine-serine ratios were
lower and homocysteine levels were higher in patients than in
comparison subjects. Low glycine levels correlated with a
greater number of negative symptoms. The glycine-serine ratios
of normal subjects and patients being treated with clozapine
did not differ significantly.
Conclusions: These findings support the hypothesis that altered levels of glycine and homocysteine may coexist in patients with schizophrenia and contribute to pathophysiological
aspects of this illness.
(Am J Psychiatry 2005; 162:1738–1740)

H

ypofunction of the N-methyl-D-aspartate (NMDA)type of glutamate receptors may contribute to pathophysiology in schizophrenia. Clinical studies with the NMDA/
glycine-site agonists glycine and D-serine (1) indicate significant improvements in negative and cognitive symptoms of schizophrenia, supporting the concept that reduced activation of the glycine binding site of the NMDA
receptor contributes substantially to ongoing symptoms.
Since glycine is not actively transported across the bloodbrain barrier, plasma levels of this compound are in equilibrium with brain levels (2). Moreover, in several glycine
trials in schizophrenia (reviewed in reference 1), low pretreatment plasma glycine levels predicted treatment re-
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sponse, suggesting that reduced glycine concentrations
may be of particular importance.
Two recent studies (3, 4) provide direct support for this
contention. Sumiyoshi et al. (3) demonstrated low glycine
levels but normal total serine levels in medication-free patients with schizophrenia, leading to significantly lower
glycine-serine ratios. Low serum glycine levels predicted
higher levels of negative symptoms, reflected by Brief
Psychiatric Rating Scale (BPRS) withdrawal-retardation
scores. Hashimoto et al. (4) demonstrated similar findings
with D-serine, which, like glycine, serves as an allosteric
modulator of the NMDA receptor.
In addition to being associated with lower levels of positive NMDA modulators, schizophrenia may also be assoAm J Psychiatry 162:9, September 2005

