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Brief Communication
Distribution characteristics of  
mitochondria-rich segments in the epididymis
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Abstract: The epididymis is a highly specialized tissue that plays vital roles in sperm maturation and storage. The 
spatio-temporal repertoire of epididymal cells and their gene expression in the epididymis remain less character-
ized. With the help of single-cell RNA sequencing (scRNA-seq), Shi et al., reveal a spatio- and segment-specific dis-
tribution pattern of mitochondria that adds another layer of complexity to our understanding of the epididymis. They 
unexpectedly find a higher abundance of mitochondria and mitochondrial transcription in the corpus and cauda 
compared to the caput of epididymis, which are believed to be responsible for providing the energy necessary for 
sperm maturation and motility. 
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The epididymis is a highly specialized tissue in 
the male reproductive system that plays crucial 
roles for sperm maturation and storage [1, 2].  
It contains a convoluted tubule that can be 
divided into several segmented regions with 
unique cellular composition and functions. A 
comprehensive understanding of spatio-tem-
poral landscape of epididymal cells and their 
specific segments are vital to decode the 
molecular mechanisms that underlying sperm 
development and function.

Single-cell RNA sequencing (scRNA-seq) is a 
powerful tool that allows for the detailed profil-
ing of gene expression in thousands of individ-
ual cells. With the widespread application of 
single-cell RNA sequencing, the physiological 
functions of mammalian male reproductive 
organs, have been intensively analyzed. Green 
et al., provided a single-cell transcriptome atlas 
of somatic cells and different stage of germ 
cells from the adult mouse testis [3]. Guo et al., 
utilized scRNA-seq to profile the gene expres-
sion patterns of individual cells isolated from 
human testicular tissue [4]. Wang et al., identi-
fied distinct cell populations corresponding to 
different stages of human spermatogenesis by 
analyzing the scRNA-seq data [5]. However, the 
spatio-temporal repertoire of epididymal cells 

and their gene expression in the epididymis are 
still less characterized. 

By applying this technique to the mouse epidid-
ymis, several groups have succeeded in gener-
ating a comprehensive cell atlas for mouse epi-
didymis and the caput segment of human 
epididymis [6-8]. The identification of princi- 
pal cells, myoid cells/fibroblasts, clear/narrow 
cells, macrophages/monocytes, basal cells, 
halo/T cells, endothelial cells, and sperm, have 
been made along with noteworthy observa-
tions. In particular, Shi et al., have made a sig-
nificant contribution to this field [7]. They not 
only deciphered the cell compositions and gene 
characteristics, but also revealed a spatio- and 
segment-specific distribution pattern of mito-
chondria that adds another layer of complexity 
to our understanding of this organ. The validity 
of these results has been reinforced by both 
scRNA-seq datasets and histological and 
molecular validation. These studies represent a 
significant advancement in our understanding 
of the epididymis and provide a solid founda-
tion for future research in this area.

Mitochondria play crucial roles in energy pro-
duction that is involved in the regulation of 
spermatogenesis, sperm production, and mul-
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Epididymal mitochondria-rich segments
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tiple sperm functions [9, 10]. It was unexpected 
to find a higher abundance of mitochondria and 
mitochondrial transcription in the corpus and 
cauda compared to the caput of epididymis. In 
the context of the epididymis, these mitochon-
dria-rich segments are believed to be respon-
sible for providing the energy necessary for 
sperm maturation and motility. 

The application of scRNA-seq to the epidi- 
dymis has provided valuable insights into the 
spatio-temporal landscape of epididymal cells 
and their specific mitochondria-rich segments. 
This knowledge is essential for understanding 
the molecular mechanisms underlying sperm 
development and function, and may have impli-
cations for the development of new strategies 
to improve male fertility.
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