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Rhesus monkey pluripotent stem cells (rPSCs) are the great promising source for basic
and advanced regenerative biomedical research in human. Since rPSCs share the same
number of properties similar to human pluripotent stem cells (hPSCs) and an unlimited
differentiation capacity with less ethical uses in advance stem cell research, thus, the desired
cells derived from rPSCs differentiation are valuable materials for developmental and
biological study of human disease. In this study, we demonstrated differentiation ability of
rPSCs into advance male germ cells lineages by in vitro direct differentiation and without
genetic manipulation. Derived rhesus monkey spermatogenic cells (rSSCs) form rPSCs
recapitulated in vivo spermatogenesis by expressing the molecular phenotype of specific male
germ cells including VASA, a predominant germ cells marker of primate SSCs, SALLA4,
PLZF positive of spermatogonia (Spg) population, cKit and Piwill expression showed the
marker of differentiating Spg, and more mature spermatocytes to haploid spermatid cells
respectively. Taken together, fluorescence activated cells sorting based on DNA content of
the cells revealing haploid population are derived from rPSCs induction in vitro. Moreover,
using this platform we created a model for study of patient specific SSCs production.
Transgenic rhesus monkey Huntington disease PSCs (rHD PSCs) were induced to rHD SSCs,
and subsequently were used for pathogenic cellular phenotype investigation. We captured
CAG repeats mutation during in vitro spermatogenesis recapitulating paternal germ line
transmission of HTT transgene in vivo. Instability of trinucleotide repeats (TNR) in rHD SSCs

was observed during in vitro spermatogenesis by increased small, intermediate and
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persistently expressed throughout the 10 days differentiation, whereas Piwill mature SSCs
marker declined in rHD SSCs by day10. Taken together, reduction of germ cells apoptotic
cell deaths against normal SSC apoptosis, are observed in rHD SSCs suggesting pathogenic
effects of HTT mutation on spermatogenesis progression and male germ cells development.
This reveals a potential way to induce rPSCs as well as a pathogenic mode for changing
tHD PSCs into male germ cells lineage, thus providing material for basic and advance
research of HD and better understanding of the molecular phenotype of SSCs under disease
condition as part of a therapeutic strategy. Additionally, generating male germ cells irn vitro
presents an alternative source for male fertility preservation and studies of worldwide

sperm count decline.
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