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Proj ect Description

The germline — the cell lineage that gives rise to egg and sperm —
represents the quintessential stemcell population that propagates a species.
Wthin the testis, the germline fornms spernatogonial stemcells. These stem
cells self-renew and produce progenitors that undergo rapid mtotic divisions
to expand their population within the testis. Progenitors then undergo
termnal differentiation, which involves neiosis or the specialized reductive
di vi sion that produces haploid cells, followed by cellular differentiation
into sperm In this way, one mtotic division froma nmamrmal i an sper nmat ogoni al
stemcell produces hundreds of termnally differentiated sperm

Post-transcriptional nechanisms that regulate mRNA stability and transl ation
play a major role in the function of stemcells, but renmain poorly
characterized. W focus on post-transcriptional nechanisnms that facilitate
two distinct stages of spermatogonial stemcell differentiation:

1. spermatogonial stemcell differentiation into nitotically dividing
progenitors and

2. progenitors’ initiation of neiosis, the specialized cell division that

hal ves the genonme to produce ganetes.

The testis is a conplex tissue with all stages of sperm devel opnment present
at the sane tine. To overcone this devel opnental conplexity, we use two

conpl ement ary approaches: single-cell sequencing and a specialized approach

t hat devel opnmental Iy synchroni zes spermat ogenesi s. By conbining these
approaches with nouse genetics, biochemi stry, functional genonics, and

bi oi nformatics, we are able to nmake powerful insights into stemcell function
within the testis.

Under st andi ng t he nol ecul ar foundati ons of spernatogonial stemcell function
will provide new opportunities to treat and prevent infertility and
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testicular cancers. Over the long term the insights made fromthese
fundanental studi es have the potential to inprove technol ogies to produce
spermand egg in a dish. The application of this technology in regenerative
medicine will revolutionize the treatnent of infertility.

Students will develop basic lab skills for working with nouse nodels as wel

as basic conputational skills for analysis of |arge datasets. Project can
also be tailored to neet the specific interests of the student.
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