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The Shioda laboratory is interested in the biology and diseases of human
germline cells, which are committed to producing gametes (sperm or eggs).
Primordial germ cells (PGCs) are the ﬁrst germline cells emerging in human
embryos during the third week of gestation. Malignant transformation of
male PGCs results in testicular cancers, the most common cancers in young
US men between the ages of 15 and 35. Whereas the DNA of PGCs loses most
of its gene-silencing machinery to reset its gene expression program, DNA
regions encoding the Human Endogenous Retroviruses (HERVs), which are
remnants of ancient retroviral infection, selectively remain silent. Activation
of HERVs may cause various disorders such as autoimmune diseases and
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cancers. Although mechanisms of HERV activation in diseases are largely
unknown, we hypothesize that relaxed HERV silencing in PGCs under stresses
may predispose HERVs to be activated beyond fertilization. Because access
to human embryonic PGCs is extremely challenging, our laboratory takes
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advantage of human iPSC-derived PGC-like cell culture models to study
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normal biology and mechanisms of diseases involving PGCs.
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Epigenetically Provoked Multigenerational Disease Predispositions
Involving Aberrant Germline
Epigenetic Reprogramming in
Primordial Germ Cells
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are observed in the embryonic yolk sac
as a cluster of only 40 cells. While rapidly
proliferating, PGCs migrate towards genital
ridges, where they differentiate into sex-
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Emergence of human PGC-LCs on the surface of embryoid bodies. Human PGC-LCs are
visualized by anti-OCT4 immunohistochemistry of FFPE slides. Most PGC-LCs are localized in the
outermost surface layer of embryoid bodies (left). PGC-LCs often form dense clusters (arrows;
right), which may mimic the embryonic niche involved in germline commitment of precursor cells.
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