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Molecular mechanisms regulating germline stem cell 
heterogeneity and fate

Robin Hobbs established his laboratory at Monash University in 2012 with
the support of a Larkin’s Fellowship and is currently an ARC Future
Fellow. He has a joint appointment with ARMI and the Department of
Anatomy and Developmental Biology. The primary focus of his group is to
define mechanisms underlying adult stem cell fate decisions using
germline stem cells from the testis as a model. Prior to establishing his
group at Monash, Robin performed PhD studies with Fiona Watt at
Cancer Research UK, London and postdoctoral work with Pier Paolo
Pandolfi associated with Harvard Medical School, Boston. During his
postdoctoral studies, he characterized a key and unexpected role for the
transcription factor PLZF in self-renewal of male germline stem cells
(spermatogonial stem cells or SSCs). PLZF has since become a well-
established marker for undifferentiated spermatogonia and his
subsequent work has focused on identifying regulators of SSC function
and fertility.
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Maintenance of male fertility depends on germline stem cells
within the testis that self-renew and produce differentiating germ
cells plus spermatozoa. Germline stem cell activity is restricted to
a pool of undifferentiated spermatogonia however only a fraction
of this population act as stem cells in undisturbed testis and
spermatogonial hierarchy remains contentious. Moreover,
molecular mechanisms responsible for switches in
spermatogonial fate are poorly appreciated. Our studies have
defined molecular signatures of self-renewing and differentiation-
primed cells and dissected spermatogonial heterogeneity by
single cell analysis. We identified discrete subsets of
undifferentiated cells and characterised an unappreciated
population with potent stem cell potential. Combined with our
studies of key regulators of spermatogonial stem cell activity and
differentiation commitment, we aim to uncover cellular pathways
essential for germline maintenance.
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