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Chromosome 22q11.2 Deletion Syndrome (22q11DS) is a disease
caused by microdeletions in the chromosome 22q11.2 region, the
most common interstitial deletion in humans, occurring in approxi-
mately one in 2000 to 4000 births. [1�3]. There are approximately 60
known genes in the 3-megabase (Mb) deletion region, which »87% of
22q11DS patients possess, and 35 known genes in the 1.5Mb region,
which 8% of 22q11DS patients have [4]. The clinical manifestations in
these patients are diverse. Multiple organs are affected, including the
brain, leading to intellectual disability or schizophrenia. The severity of
22q11DS is independent of the size of the deletion, with only the 1.5
Mb deletion affecting the phenotype, indicating that the 35 known
genes are critical to the aetiology of this syndrome [4].

It has recently been recognized that adults with 22q11DS are at an
increased risk of developing Parkinson disease (PD) [5]. Clinically, the
onset of symptoms is asymmetric and is typically accompanied by
progressive bradykinesia, rigidity, and tremor [6]. Typically, patients
respond well to levodopa therapy [7]. The onset of PD in 22q11DS
cases is often earlier, with a mean age of 39.5§ 8.5 years (range,
18�58 years) [7]. Other symptoms include early dystonia, history of
seizures, and neuropsychiatric symptoms [5]. 22q11DS-associated
PD has clinical and neuropathological features similar to sporadic PD
and some cases of hereditary PD [6].

In a mouse model encompassing the 22q11 genomic deletion
region, the Df1/+ model [8], a-synuclein and p62 levels are elevated.
Human iPSC technology provides a new experimental platform to
examine cellular phenotypes and mechanisms in human disease cell
types. So far, patient-derived iPSCs, especially those due to mono-
genic genetic factors, have been utilized for pathological elucidation
and drug discovery research along with animal models. Patient-iPSC-
derived disease target cells are useful tools for analysing the cellular
and molecular mechanisms at a very early stage, before clinical onset,
in genetically complex diseases including 22q11DS.
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Arioka and co-workers used the advantages of 22q11DS patient
iPSCs to analyse dopaminergic neurons, targets of 22q11DS, since
22q11DS-associated PD is not yet completely understood [9]. Arioka
and co-workers differentiated dopaminergic neurons with high effi-
ciency, and found reduced levels of PERK, a key player of endoplas-
mic reticulum (ER) stress. Besides poor tolerance to ER stress, they
also discovered a defect in F-actin dynamics, that are essential for
axonal guidance and neural connections. A deficiency in F-actin
caused neurite damage, suggesting that impaired F-actin dynamics
in 22q11DS dopamine neurons may reflect the clinical phenotype of
learning and memory dysfunction [10] in 22q11DS patients.
Although genes responsible for 22q11DS-associated PD have been
proposed, Arioka and co-workers have suggested DGCR14, located
at a microdeletion site in 22q11.2, as a candidate PERK regulator
through splicing, although further analysis is necessary. Since PERK
and the dopaminergic system are also known to be related to
schizophrenia, their work, showing PERK-dependant vulnerabilities
of dopaminergic neurons in 22q11DS, would enable us to change
our mindset regarding 22q11DS as a disease of dopaminergic neu-
rons for further analysis.
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