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Abstract

In view of recent data on the linkage of GAS67 protein to schizophrenia,
and in view of its role in neurite outgrowth, histochemical localization of the
GASG67 protein was studied in normal human brain tissue using an online tissue
atlas. Selective localization to neurons in the cerebral cortex was found with
moderate levels in the hippocampus and a caudate, but fairly low level were
noted within the human cerebellum and was limited to small granule cells
as well as the neuropil of the cerebellar molecular layers. Despite this low
intensity histochemical localization in the cerebellum, molecular data indicate a
substantially large number of RNA transcripts in the cerebellum that exceeded
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the cerebral cortex as determined by sequencing studies.
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Introduction

Recent research indicates that the growth arrest specific
gene known as GAS7 gene may be a susceptibility gene for the
development of schizophrenia [1]. Investigators identified GAS7 as
a schizophrenia risk gene in two separate Chinese populations; they
also found that GAS7 over-expression increased leading process
branching, thereby arresting neuronal migration, while suppression
of GAS7 could inhibit the process; furthermore, GAS7-deficient mice
showed behavioral changes with sensorimotor gating deficits [1].
Early basic science studies dating back to 1998 demonstrated robust
histochemical staining within the mouse brain mainly within the
cortex, hippocampus and cerebellum with less intense expression in
the caudate; over expression in neuroblastoma cells induced neurite
extension whereas inhibition of Gsa67 production inhibited neurite
outgrowth from mouse cerebellar Purkinje cells [2].

Therefore, in light of new data on the link to schizophrenia,
expression within normal human tissues was therefore conducted.
Immumohistochemical localization of GAS67 was examined in
normal human brain tissue to compare regional expression patterns
and to study gene expression at the cellular level.

Methods

The human protein atlas was used for this study (antibody:
HPA004838). Histochemical expression in normal brain tissue was
studied using the open access online atlas; regional quantitative gene
transcription data in RPKM units was also analyzed (website address:
https://www.proteinatlas.org/ ).

Results

As shown in (Figure 1), GAS7 was localized to the cell bodies
of medium sized neurons in the hippocampus, cerebral cortex, and
basal ganglia as well as small granule cells of the cerebellum,; lighter
staining was found within glial cells. Neuronal positivity seemed
somewhat more intense for cortical neurons but the distribution
was fairly equitable amongst cortical samples as compared to

hippocampus and caudate. Human cerebellar Purkinje neurons were
conspicuously negative but light staining was seen in the cerebellar
granule cells and molecular layer neuropil. The number of RNA
transcripts was significantly higher in the cerebellum as determined
by RPKM measurements from RNA sequencing of the tissue (85.2
for the cerebellum versus 44.4 for the cortex). Of additional note,
the expression of GAS67 appeared to be limited to the cytoplasm in
eh caudate whereas cortical neurons had diffuse localization in the
nucleus and cytoplasm. The cerebral cortex neurons displayed the
most intense localization pattern within neurons.

Discussion

As shown here, GAS67 expression within the brain is mainly
within neurons of the cerebral cortex but can be seen within the
caudate and hippocampus as well. The protein has been known to
be preferentially expressed within brain tissue in the brain and has
key roles in neurite outgrowth. As GAS67 binds to the terminal part
of actin microfilament, it is a necessary factor for the process of actin
induced outgrowth to take place and form cellular extensions of
lamellopodia and fillopodia [3].

Two isoforms of the protein have been found with differential
expression in the human brain, with one type being 2,427 nucleotides
in length and known as hGAS7-a; this isoform is homologous to a
isoform in the mouse that is mainly found in the cerebellum. Isoform
hGAS7-a induces formation of small lamellipodia extensions when
expressed ectopically in neuroblastoma cells, whereas the longer
hGAS7-b isoform measuring 2,610 nucleotides is 14 times less
frequent and induces small filopodia in ectopic expression models
[3]. The encoded protein has been found by tissue culture studies
to promote neurite outgrowth [3]. The clinical implications of these
basic science studies might be that inadequate levels of GAS7 might
therefore alter normal patterns of neurite outgrowth and patterns of
neuronal connectivity in human brain development; with mutations
and deletions in the GAS7 gene, diminished neural outgrowth in
development may possibly contribute to long term alterations in
neuronal connectivity and possibly contribute to schizophrenia
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Figure 1: A) Normal cerebral cortex, female age 52: (mean RPKM 44.4; max
75.5). B) Normal hippocampus male age 58: (mean RPKM 30.9; max 63.0).
C) Normal caudate male age 54: (mean RPKM 38.5; max 80.9). D) Normal
cerebellum, female age 54: (mean RPKM 87.2 , max 161.0 ).

symptomatology of additional note, studies from 2010 showed that
specificinteraction between GAS7 and N-WASP is required for regular
neuriteoutgrowth of hippocampalneurons. The data demonstrate an
essential role of GAS7 through its interaction with a protein known
as N-WASP during neuronal maturation/differentiation. This protein

is also known as neural wiskott-aldrich syndrome Protein and is a
critical regulator of actin dynamics that regulates Arp2/3 which is the
actin-related protein 2 and 3 [4].

It remains unknown if the regional distribution of GAS7 varies in
post-mortem brain tissue from patients with schizophrenia. Further
research is needed on this as well as to determine if the cellular
localization pattern described here varies in schizophrenia; more
research is clearly needed.
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