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Abstract: Schizophrenia is one of the most severe mental disorders with a worldwide incidence of 1%. Previous
studies suggested that the brain volumes of the schizophrenia patients were much smaller than the healthy individuals and
many schizophrenia susceptible genetic variants have been shown associated with structural brain abnormalities in
patients, which is consistent with the neurodevelopmental hypothesis of the etiology of schizophrenia. Recently, the
DKK4 gene involved in the Wnt signaling was found to be significantly associated with schizophrenia. To test whether
DKK4 is associated with neurodevelopment, we genotyped one DKK4 SNP in 961 healthy Chinese individuals and
measured their brain volumes. We found that the SNP was significantly associated with brain volume under both additive
and dominant genetic models, providing evidence that schizophrenia susceptible genes could influence brain volume. Our
findings support the neurodevelopmental hypothesis of the etiology of schizophrenia.
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Fig. 1 The LD map of DKK4 in Han Chinese from Beijing
(CHB), data obtained from Hapmap database
P rh SNP FOA7 BV 128 8 5 B (04 42231586 £ 42239674 [X 45k
I, S5 74 SNP, It SNP6 7 CHB it £ &M, A6
A SNP i B . SR D UFEXIX 4k SNP [/ FIEBI DS R
All 7 SNPs are located
42231586—42232489, in which SNP6 shows no polymorphism in
CHB and all the other 6 SNPs are in high linkage. The linkage

disequilibrium (LD) was calculated using D’ algorithm.
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Tab.1 Characters and allele frequencies of SNP rs2073665
SNP Yetr Ay E e o ARG FE R ARAT S FE PRI AR
Chromosome location Alleles Minor allele Minor allele frequency (%)
rs2073665 chr8: 42232489 A/G G 12.05
2 SNPrs2073665 5A S8HEXELHE P E
Tab. 2 P values of the association tests of SNP rs2073665 with brain volume
SNP InPERERY Additive model A Dominant model
SIEEA Al P Males 1 Females RIGEEA Al
152073665 0.02213 0.1584 0.1214 0.01461

=3 SNPrs2073665 =FhEEE (GG, GA, A MER TR AE

Tab.3 Average cranial volumes of individuals with three different genotypes (GG, GA, AA) at SNP rs2073665

SNP FE K Genotype
FE AT Genotype GG GA AA
AMA% ivi 14 202 4
2073665 i 1'4‘%[5 Individual counFs 0 745
Y %¥ 5 Average cranial volumes (mL) 1296 1305 1283
Fr#EZ= Standard deviation (mL) 98.89 112.4 109
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Fig. 2 Association of SNP rs2073665 with brain volume
under dominant genetic model
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XAMEGUE (Rimol et al, 2010; Steen et al, 2006).
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