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 Schizophrenia disorder might develop as a result of 
various genetic factors, and one of them is a gene deletion. The 
researchers have demonstrated that one of the genes that gets 
deleted in the DiGeorge syndrome contributes to the schizophrenia 
phenotype. This gene is Zdhhc8.

 A restless person with insane eyes who talks to himself has 
hallucinations and hears voices. That’s a trivial depiction of someone 
who is suffering from schizophrenia. However, this disorder has many 
manifestations: A schizophrenic person might be completely emotion-
less, show cognitive dysfunctions, and barely move. Symptoms that 
are exhibited by schizophrenic individuals depend on various factors, 
and one of these factors is genetics. Schizophrenia research recently 
has identified multiple genes which are associated with a risk of getting 
schizophrenia: GRIN2A gene was linked to schizophrenia in 2013, GRIA1 
in 2014, and C4 genes in 2016 (Paoletti et al., 2013; Barkus et al., 2014; 
Sekar et al., 2016). All of these discoveries demonstrate that schizophre-
nia is a complex disorder, which involves multiple risk factors, and that 
each risk factor contributes to a separate facet of schizophrenia. These 
studies suggest that some people have a higher chance of developing 
schizophrenia and one of the high risk groups are children with a 22q11.2 
deletion. 
 22q11.2 deletion, also known as DiGeorge syndrome, is char-
acterized by such features as immune deficiency, hypoparathyroidism, 
cognitive dysfunctions and emotional difficulties (Swillen et al., 2000). 
Interestingly, some studies have found links between 22q11.2 deletion 
and schizophrenia. For example, Karayiorgou and colleagues examined 
schizophrenia patients and found that two patients out of a hundred car-
ried 22q11.2 deletions (Karayiorgou et al.,1995). Such a finding might ap-
pear minor; however, another study conducted by Pulver and colleagues 
demonstrated that about 30% of children with 22q11.2 deletion develop 
schizophrenia during adulthood (Pulver et al., 1994). The question that 
was posed by the scientists was whether the entire deleted region leads 
to the development of schizophrenia or whether among these genes there 
is one that most contributes to the development of schizophrenia. Mukai 
and his colleagues decided to undertake this task and test whether the 
deletion of a single gene that is located in 22q11.2 region would lead to 
the development of schizophrenia features and symptoms (Mukai et al., 
2015). This gene was Zdhhc8. 
 Zdhhc8 has various significant functions; one of these critical 
functions is palmitoyltransferase production.  Palmitoyltransferase is 
an enzyme that is involved in the protein palmitoylation process. This 
process is characterized by the formation of a thioester bond between a 
cysteine and a saturated fatty acid, also known as palmitate lipid (Guan 
et al., 2011).  Protein palmitoylation might modify peripheral and integral 
membrane proteins permanently as well as temporarily, which is a unique 
feature for lipid modification of proteins (Guan et al., 2011).  Addition of 
palmitate to a protein impacts the protein-lipid interaction which in turn 
affects the regulation of protein trafficking and the regulation of various 
membrane and cytosolic proteins, especially in neurons. Since Zdhhc8 is 
responsible for this crucial mechanism, Makai and colleagues decided to 
test how deletion of this particular gene would affect mice phenotype and 
whether it would be similar to the schizophrenia phenotype.
 The researchers hypothesized that after the deletion of Zdhhc8 
they should observe changes on molecular, cellular and behavioral levels, 
which would resemble features seen in schizophrenia. The study had 
multiple goals and some of them included assessing protein palmitoyla-
tion in vitro, examining axonal growth and branching, and lastly, evaluat-
ing connectivity between the hippocampus and medial prefrontal cortex 
and how that impacts the working memory.
 To determine how protein palmitoylation was impacted by the 
Zdhhc8 gene deletion, researchers extracted proteins from the Zdhhc8−/− 
and wild-type mice embryonic cortical neurons. They added various sub-

strates to test palmitoylation and their analysis showed that, compared 
to wild-type neurons, palmitoylation level in Zdhhc8 knockout neurons 
was reduced for some of the substrates such as PSD95 and GRIP 1, but 
not for others, for example SNAP25 and Fyn. The strongest reduction of 
palmitoylation in Zdhhc8 knockout neurons was observed for Cdc42 and 
Rac1 substrates, which are responsible for the regulation of the axonal 
development and cell polarity in neurons.  In Zdhhc8−/− neurons, palmi-
toylation of Cdc42 was reduced by 33% and palmitoylation of Rac1 was 
reduced by 38%. 
 Since palmitoylation of Cdc42 and Rac1 was reduced as a 
result of Zdhhc8 deletion and these proteins influence morphology, the 
researchers made a logical assumption that this would lead to some 
changes on the cellular level.  This assumption was supported by their 
findings. The wild-type mice had neurons with normal polarity, and most 
of them had a single axon and multiple dendrites while Zdhhc8 knockout 
mice had a decreased number of neurons with a single axon.  Zdh-
hc8+/− and Zdhhc8−/−  mice exhibited a reduction in primary axon length 
compared to the wild-type mice. Also, Zdhhc8 deletion led to a decrease 
in the number of branch points in the Zdhhc8 knockout mice compared to 
the wild-type mice. These alterations on the cellular level translated into 
behavioral changes. 
 One of the most intriguing questions that Makai and colleagues 
asked was whether the deletion of Zdhhc8 disrupts the connectivity 
between the hippocampus and the medial prefrontal cortex and how it 
affects working memory (WM).  To assess working memory they em-
ployed the T-maze paradigm. They observed how many days it will take 
for the Zdhhc8 deficient mice compared to the wild-type mice to reach 
a criterion performance on the T-maze task. In order to examine the 
connectivity between the hippocampus and the medial prefrontal cortex 
when the mice were performing the T maze task, the researchers used 
the theta-frequency coherence, which is one of the measurements of 
connectivity between brain regions.  Behaviorally, the knockout mice took 
significantly longer than the wild-type mice to reach criterion performance 
on the T-maze task, which demonstrates impairment of spatial WM in 
the Zdhhc8 knockout mice. Interestingly, the brain connectivity analysis 
showed lower theta-frequency coherence between the hippocampus and 
the medial prefrontal cortex during the T maze task. Therefore, such a 
finding demonstrates that Zdhhc8 knockout mice exhibit some deficits in 
connectivity between the hippocampus and the medial prefrontal cortex, 
which might contribute to the impaired working memory performance. Im-
pairment in the working memory is one of the known cognitive symptoms 
of schizophrenia. Therefore this study illustrates that the deletion of the 
single gene leads to the development of some schizophrenia features.
 This study is very important to the schizophrenia research field 
because it made a few remarkable findings. It investigated the link be-
tween 22q11.2 deletion and schizophrenia and demonstrated that one of 
the deleted genes in the DiGeorge syndrome also contributes to the de-
velopment of schizophrenia symptoms.  Zdhhc8 gene deletion contributes 
to the alterations on the cellular, anatomical, and behavioral levels which 
results in schizophrenia features (See Figure 1). This study is significant 
since it shows that while studying one disorder we can learn something 
new about causes and mechanisms of a different disorder. 

Figure 1. Deletion of the Zdhhc8 gene leads to the schizophrenia phenotype
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