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Dear Editor,

An interesting article from Zhao et al.' recently published in Asian
Journal of Andrology, has shown the association of a novel loss-of-
function (LOF) variant in PARN-like ribonuclease domain-containing
exonuclease 1 (PNLDCI) and male infertility, and we would like to
contribute a commentary on this article.

Infertility has become a major health problem, and notably, it has
recently been estimated that 17.5% of people are infertile worldwide.?
Among the infertile couples, male factor accounts for approximately
50% of cases.” Infertility causes psychological stress, social distress,
and economic burden on patients and health-care systems. Early
diagnosis and proper treatment can alleviate these problems.* Male
infertility might be largely resulted from idiopathic azoospermia, severe
oligozoospermia, and teratozoospermia.®

Mutations in PNLDCI have been shown to cause
astheno-teratozoospermia and oligo-astheno-teratozoospermia (OAT)
in 2021.° PNLDCI is required for PIWI-interacting RNA (piRNA)
biogenesis, transposon silencing, and spermatogenesis.” Deficiency
in piRNA processing on meiosis of spermatogenesis leads to male
infertility,*® highlighting the importance of PNLDCI and piRNA
processing in regulating spermatogenesis and male fertility. Certain
severe male infertility can be treated by the assisted reproductive
technologies, e.g., in vitro fertilization and embryo transfer IVF-ET),
particularly intracytoplasmic sperm injection (ICSI).” However, the
etiology of male infertility remains largely unknown, and thus, it is of
great significance to uncover the cause of idiopathic male infertility.

In light of implications of piRNA pathway factors, including
RNA helicase Mov10 like RISC complex RNA helicase 1 (MOVI0LI)
and exonuclease PNLDCI in human infertile patients, the piRNA
pathway genes emerge as promising genetic factors accounting for
infertility in men.5”!° This can be illustrated from an interesting study
of Zhao et al.' demonstrating the association of a novel loss-of-function
variant in PNLDCI and oligo-astheno-teratozoospermia (OAT).! A
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homozygous LOF variant (NM_173516.2, ¢.142C>T, p.Gln48Ter) of
the PNLDCI gene has been found to cause OAT of the patient from a
nonconsanguineous Chinese Han family.! Whole-exome sequencing
(WES) and targeted Sanger sequencing were employed to identify the
homozygous LOF variant.! The spermatozoa of the OAT patient showed
the whole or partial deletion of the acrosome, and they displayed an
abnormal head phenotype, including microcephaly, head tapering,
and globozoospermia.' In addition, the spermatozoa of this patient
showed higher disomy rates of chromosomes X/Y and chromosome 18
than those of the fertile control.! ICSI might not be an effective option
for patients with deleterious homozygous LOF variant of PNLDCI
gene, since spermatid aneuploidy results in the poor outcome of ICSI
cycles using spermatozoa from patients carrying PNLDCI variants.!
PNLDCI gene could serve as a novel target to develop small-molecule
inhibitors for human male contraception.” Significantly, homozygous
LOF variant of PNLDCI gene has been shown to cause OAT disease.
As such, this study sheds a new insight into the genetic basis of male
infertility and it opens potential avenues for male infertility diagnostics
and therapeutics.

On the other hand, we have some suggestions for the conclusion
of this study to be strengthened. First, large samples with hundreds
of OAT patients might be included to further demonstrate the
association between the homozygous LOF variant of PNLDCI
gene and OAT disease. Second, the transcription and protein levels
of PNLDCI could be compared in the testicular tissues of OAT
patients and fertile men by real-time polymerase chain reaction
(PCR), RNA sequencing, spatial transcriptomics, western blot,
immunohistochemistry, tissue arrays, and spatial proteomics,
which might determine whether abnormal expression levels of
PNLDCI are associated with the OAT. Finally, the PNLDCI mutant
or conditioned-knockout animal models, using PNLDC1#*¥f** and
Vasa promoter-driven Cre recombinase (Vasa-Cre), Stra8 promoter-
driven Cre recombinase (Stra8-Cre), and/or anti-Millerian
hormone promoter-driven Cre recombinase (AMH-Cre), can be
employed to examine whether PNLDCI causes the deficiencies in
the development of male germ cells and somatic cells and three main
stages of spermatogenesis. Further studies to identify more variants
for PNLDCI could provide novel genetic regulator mechanisms
underlying spermatogenesis disorder and offer new targets for gene
therapy of male infertility.
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