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Throughout the adult male lifetime, sperm are produced from a spermatogonial stem cell (SSC) population that is 
established in the testis just after birth. This population arises from primordial germ cells (PGCs), which enter the 
developing testis during fetal life and undergo prespermatogenesis. In the mouse, PGCs enter the embryonic testis 
around 10.5 days postcoitus (dpc). Now termed pro-spermatogonia, these cells undergo rapid mitotic proliferation, then 
enter a prolonged cell cycle arrest (G1/G0) around 14.5 dpc. At approximately 3 days postpartum (dpp), most pro-
spermatogonia resume mitotic activity with a portion beginning the first wave of spermatogenesis between 3-6 dpp 
while the rest commit to the SSC fate. This entire process is similar in human males. Previously, we reported that only 
two Y chromosome genes (Sry and Eif2s3y) placed in the context of a single X chromosome (XO) are needed to 
produce a male mouse that can sire offspring using assisted reproductive technologies. Sry is responsible for testis 
development and Eif2s3y initiates germ cell proliferation and differentiation. We subsequently demonstrated that the 
functions of Eif2s3y can be substituted by transgenic overexpression of its X-linked homologue, Eif2s3x. We have also 
previously shown that spermatogenesis progression is similar between males carrying an intact Y chromosome (XY) 
and males with a Y chromosome containing a deletion removing Sry (YTdym1) with sex determination driven by an 
autosomally encoded Sry transgene (XYTdym1Sry). Here, we expanded on previous data by performing quantitative 
assessment of prespermatogenesis and the first wave of spermatogenesis in XY and XYTdym1Sry neonates. We also 
investigated effects of variable doses of endogenous Eif2s3y and Eif2s3x on prespermatogenesis and the first wave by 
comparing males with variable doses of Eif2s3x/y: XY and XYTdym1Sry (1 copy of Eif2s3y and Eif2s3x each), XXSry (2 
copies of Eif2s3x and no Eif2s3y), and XOSry (1 copy of Eif2s3x and no Eif2s3y). We demonstrated that at both 3 dpp 
and 11 dpp XY and XYTdym1Sry had similar germ cell numbers. XY, XXSry, and XOSry males presented with some 
differences in testicular cell number at 3 dpp, which became exacerbated by 11 dpp. XXSry had a significantly depleted 
germ cell number at 3 dpp, and the cells were rapidly lost with time. XY and XOSry did not differ at 3 dpp but by 11 
dpp only XY presented with significantly more germ cells reflecting effective proliferation while germ cell number in 
XOSry remained unchanged. Our data shows that (1) replacement of endogenous Sry with transgenic Sry does not lead 
to inequities in pre-spermatogenesis efficiency; (2) presence of two X chromosomes results in germ cell loss, beginning 
at the latest, during pre-spermatogenesis; (3) lack of Eif2s3y does not negatively affect pre-spermatogenesis. These 
findings are important for the understanding of the roles of the sex chromosomes and Y chromosome genes in male 
germ cell development. 
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