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Bioinformatics Evaluation of SPATA19 Gene Expression 
in Different Parts of Brain

Background: Determining the expression pattern of testis genes in the brain is essential for 
understanding tissue functions and correlation or inter-correlation between testis and the brain. In 
this study, we examined spermatogenesis-associated 19 (SPATA19 gene) expression in 10 parts 
of the brain with bioinformatics analysis.

Materials and Methods: The public dataset GSE46706, including 1231 samples originated 
from 134 Caucasian individuals, was downloaded from NCBI Gene Expression Omnibus 
(GEO). SPATA19 gene expression in the cerebellar cortex, frontal cortex, hippocampus, medulla, 
occipital cortex, putamen, substantia nigra, temporal cortex, thalamus, and white matter was 
examined against each other using R software and the t-test. 

Results: Out of 10 brain parts examined, the cerebellar cortex and white matter showed the 
highest expression, and the temporal cortex showed the lowest expression of the gene. So the 
cerebellar cortex had a 5.6% and 6.2% increase in gene expression relative to the putamen and 
temporal cortex with P values of 6.04e-13 and 2.15e-17, respectively. Also, the white matter had 
a 4% increase in gene expression over the temporal cortex with a P value of 1.89e-13. 

Conclusion: SPATA19 had more expression in the cerebellar cortex and white matter than other 
brain parts. These two parts make up the cerebellum. 
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Introduction

rain and testis are similar in many fea-
tures, such as blood barriers and expres-
sion patterns [1]. This similarity has 
been repeatedly confirmed by many 
studies [2-5]. The relationship between 

some parameters of semen quality and intelligence as 

well as testis and brain dysfunction has already been 
identified. By comparing these two tissues, we can un-
derstand their common molecular properties. Despite a 
lot of studies done on this topic, many issues are still un-
clear. Therefore, much research is still needed in this field 
to take steps towards understanding the functions of the 
brain and testis and improving treatment strategies [6]. 
Similar expression patterns of testis genes in the brain can 
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provide a basis for understanding tissue functions and cor-
relation or inter-correlation between testis and brain [1]. 
Spermatogenesis-associated 19 (SPATA19) is a testis-
specific gene mainly expressed in testis and located on 
chromosome 11q25 [7, 8]. Two coding experimental and 
two non-coding predicted transcripts were registered in 
the RefSeq database of NCBI [9, 10]. This gene is also 
expressed in the brain, and its amount in the cerebellum 
is more than the whole brain [11]. However, this gene 
expression has been reported negative in some studies 
and positive in some others. Interestingly, the studies had 
not mentioned the sample location of the brain [12, 13]. 
This missing information suggests that the expression of 
this gene may vary in different parts of the brain, which 
has not been studied in previous studies.

In this study, we evaluated SPATA19 gene expression in 
the cerebellar cortex, frontal cortex, hippocampus, me-
dulla, occipital cortex, putamen, substantia nigra, tempo-
ral cortex, thalamus, and white matter with bioinformat-
ics analysis of UK Brain Expression Consortium data.

Materials and Methods 

Data collection

The public GEO dataset GSE46706 was downloaded 
from NCBI Gene Expression Omnibus (GEO). In this 
study, 1231 samples were taken from 134 brains of post-
mortem humans. So, expression profiling of 10 parts of 
the brain was examined by array, and its data were pub-
lished in the GEO database [14].

Statistical analysis

In all assays, statistical analysis was performed using 
R software. The percentage change of expression was 
examined using the t-test. P values less than 0.05 were 
considered significant.

Results

Expression Analysis of SPATA19 in Different 
Parts of the Brain

SPATA19 gene expression in 10 parts of the brain was 
evaluated by the bioinformatics method so that the ex-
pression of this gene increases in the temporal cortex, 
putamen, hippocampus, medulla, thalamus, substantia 
nigra, frontal cortex, occipital cortex, white matter, and 
cerebellar cortex. Based on the results, the cerebellar 
cortex and white matter showed the highest expression, 
and the temporal cortex showed the lowest expression. 

Cerebellar cortex had a 5.6% and 6.2% increase relative 
to putamen and temporal cortex with P values   of 6.04e-
13 and 2.15e-17, respectively. Also, the white matter had 
a 4% increase over the temporal cortex with a P value of 
1.89e-13 (Figure 1).

Discussion

The human brain and testis had a similar gene expres-
sion pattern [1]. Examining this expression pattern can 
provide a basis for understanding tissue functions and 
correlation or inter-correlation between testis and brain 
[1]. Although several studies have been conducted in this 
field, some aspects of this issue are still unclear. There-
fore, it is necessary to do more research in this field to 
provide a basis for understanding the brain’s functions 
and testes and improving treatment strategies [6]. In 
this study, the expression data of 1231 samples from 
134 post-mortem human brains presented in the public 
GEO dataset GSE46706 were analyzed [14]. Our results 
showed that SPATA19 testis-specific is expressed in the 
brain in addition to the testis. However, the expression 
pattern was different in distinct parts of the brain; for ex-
ample, its expression was lowest in the temporal cortex 
and highest in the cerebellar cortex and white matter.

In 2015, Duff M et al. performed RNA-Seq of total 
RNA for 20 human tissues. In this study, SPATA19 gene 
expression in fetal brain, cerebellum, and whole-brain 
was found 0.014, 0.023, and 0.001 RPKM, respective-
ly [11]. Human Protein Atlas database (https://www.
proteinatlas.org/ENSG00000166118-SPATA19/brain)
showed that human expression of this gene was pres-
ent in the cerebral cortex based on Consensus Human 
Genome Dataset, in the cerebral cortex, basal ganglia 
and cerebellum based on GTEX Human RNA-Seq data-
set, and in cerebral cortex based on FANTOM5 Human 
Brain CAGE dataset. Mouse expression of this gene was 
found in the cerebral cortex, olfactory region, hippocam-
pal formation, amygdala, basal ganglia, thalamus, hypo-
thalamus, midbrain, corpus callosum, pons, and medulla 
based on the HPA Mouse Brain RNA-Seq dataset and in 
the cerebral cortex, olfactory region, hippocampal for-
mation, amygdala, basal ganglia, thalamus, hypothala-
mus, midbrain, cerebellum, pons, and medulla based on 
Allen Mouse Brain ISH dataset. These data are compat-
ible with our findings.

On the other hand, some studies showed contradictory 
results. In 2003, Miyamoto et al. examined the expres-
sion of this gene with nested RT-PCR method in various 
organs of humans, mice, and rats, including brain and 
testis. The result showed expression was only in testis 
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[12]. In 2017, a study by Iris E Jansen et al. suggested 
that SPATA19 was one of the rare variants involved in 
Parkinson disease [15]. This expression or non-expres-
sion observed in the normal brain of different reports 
may be due to several reasons, including differences in 

the sensitivity of methods used, age of samples, brain 
sampling locations, personalized expression of samples, 
etc. This gene may be involved in the pathogenesis of 
Parkinson disease by changing the expression dose or 
transcript type of gene. Because some studies did not in-

SPATA19 Gene Expression

Res Mol Med. 2021; 9(2):139-144

Figure 1. The percentage change and P-value of SPATA19 gene expression in different parts of human brain 
The percentage indicated in each cell indicates an increased percentage of expression in a row relative to the Table’s column. For ex-
ample, SPATA19 gene expression in the cerebellar cortex is 6.2% higher than temporal cortex with a P value of 2.15e-17. In this study, 
P-values less than 0.05 are considered significant.
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dicate the location and time of brain development, the 
expression of this gene may occur at a specific time and 
place of brain development. Therefore, it is necessary to 
perform more accurate experimental analyzes.

Conclusion

 In brief, the current study demonstrated SPATA19 gene 
expression in different parts of the brain. This gene had 
more expression in the cerebellar cortex and white mat-
ter than other parts. These two parts make up the cer-
ebellum which is an important center for coordination 
and learning of necessary movements to regulate body 
posture and balance. Therefore, it is suggested that fu-
ture studies investigate the role of SPATA19 in normal 
cerebellar function.
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