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Cambridge, MA - Earl\ in mammalian embr\onic deYelopment, long before the organism¶s Xltimate form has
taken shape, a precioXs sXbset of its cells are set aside for fXtXre Xse in creating offspring. This task bestoZs on
that sXbset of cells a special kind of immortalit\. While the majorit\ of the embr\o¶s cells go on to constrXct the
groZing bod\, and their joXrne\ begins and ends in that bod\, the cells that are set aside, called primordial germ
cells (PGCs), Zill eYentXall\ prodXce sperm and eggs, Zhich Zill in tXrn prodXce a neZ bod\²and so the circle
of life continXes.

An embr\o¶s earliest cells are plXripotent, meaning the\ haYe the potential to deYelop into man\ different cell
t\pes²for e[ample, heart, brain, blood²bXt the descendants of these cells eYentXall\ become committed to a
specific identit\, after Zhich each can onl\ prodXce one t\pe of cell. Scientists haYe long belieYed that Zhen
PGCs are set aside, the\ are immediatel\ committed to the path of prodXcing egg and sperm cells. HoZeYer,
neZ research from Whitehead InstitXte Director DaYid Page, also a professor of biolog\ at the MassachXsetts
InstitXte of Technolog\ (MIT) and a HoZard HXghes Medical InstitXte inYestigator, and postdoctoral researcher
Peter Nicholls, sXggests that instead, the primordial germ cells¶ fate remains fle[ible for mXch longer: Xntil mXch
closer to the end of embr\onic deYelopment. In most species, PGCs are set aside long before the gonads²the
testes or oYaries²form, and then later traYel to these deYeloping gonads Zhere the\ Zill Xltimatel\ prodXce se[
cells. Page and Nicholls haYe foXnd eYidence that the fate of these PGCs remains fle[ible Xntil shortl\ after the\
reach the gonads. Their findings, Zhich appear in the joXrnal PNAS on NoYember 21, deepen oXr Xnderstanding
of the process of reprodXction.  

³A fXndamental qXestion in biolog\ is hoZ Ze get from one generation to the ne[t,´ Page sa\s. ³And the cells that
are tasked Zith prodXcing the ne[t generation are an important part of that stor\.´ 

Establishing a neZ timeline for Zhen PGCs become committed coXld also shed light on the origins of some
reprodXctiYe tract cancers, inclXding testicXlar cancer, the incidence of Zhich is on the rise, and Zhich is alread\
the most commonl\ diagnosed cancer in \oXng men.

AlthoXgh PGCs are precXrsors of sperm and eggs, the\ also share man\ featXres Zith plXripotent cells, like
embr\onic stem cells. If migrating PGCs are isolated and cXltXred like embr\onic stem cells, the PGCs shoZ
indicators of plXripotenc\, and are able to spontaneoXsl\ form tXmors containing mXltiple cell t\pes²a trademark
of plXripotent cells. Page and Nicholls foXnd eYidence confirming that shortl\ after the PGCs reach the gonads,
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the\ lose this capacit\ to prodXce plXripotent cell lines, and their abilit\ for tXmor formation. From that point on,
the PGCs can onl\ deYelop into eggs and sperm, no matter their enYironment.

The researchers then set oXt to identif\ the gene that prompts PGCs to become committed to prodXce onl\ eggs
or sperm. First, Nicholls identified a set of genes that are actiYated aroXnd the time that PGCs enter the gonads
in mice and hXmans, and of those, focXsed on the genes that appeared to haYe eqXiYalents inYolYed in se[ cell
commitment across a Yariet\ of animals, not jXst in mammals. He then narroZed in on one of these genes, Da]l,
as the single gene necessar\ for PGCs to become irreYocabl\ committed to their path as se[ cells. Nicholls foXnd
that Zhen the Da]l gene is deleted from mice, PGCs traYel to the gonads bXt don¶t deYelop into committed
precXrsors of egg and sperm, sXggesting that Da]l is the ke\ ingredient in the recipe for se[ cell commitment.

In the absence of Da]l, PGCs remain Xncommitted, and in some cases, Zill form gonadal tXmors. The
researchers argXe, based on their findings, that testicXlar cancer and other gonadal cancers ma\ deYelop from
PGCs that haYe traYelled to the gonads, bXt haYe not properl\ committed to becoming se[ cells and so are prone
to forming tXmors. In Da]l-deficient mice, Zhich had large amoXnts of Xncommitted PGCs, more than one oXt of
foXr males deYeloped testicXlar tXmors at a \oXng age. The earl\ onset of the tXmors is consistent Zith that seen
in children and men Zith testicXlar cancer, most of Zhom are Xnder 45 \ears old. 

The researchers also foXnd that female Da]l-deficient mice deYeloped gonadal tXmors, thoXgh at a loZer rate
than males. FXrther research demonstrated that the testis enYironment is particXlarl\ faYorable for tXmor
formation from Xncommitted PGCs. 

³TesticXlar cancer is on the rise for reasons not \et knoZn, and oXr findings sXggest that the cancer has
embr\onic origins,´ Page sa\s. ³Understanding the natXre of primordial germ cells Zill be important for
inYestigating and addressing this disease.´

The researchers hope that, along Zith proYiding insights into gonadal cancers, their Zork coXld help improYe the
deriYation of eggs and sperm from stem cells in the lab. FigXring oXt the specifics of the process for se[ cell
commitment shoXld alloZ researchers recreate it in a dish. Nicholls is also e[cited aboXt the eYolXtionar\
implications of the Zork: he foXnd eYidence that a similar process of se[ cell commitment occXrs across a Zide
Yariet\ of species. In particXlar, research Zith DAZL-deficient pigs²Zhose last common ancestor Zith mice and
hXmans liYed 95 million \ears ago²proYides strong eYidence that this DAZL-dependent process has been in
pla\ since the earl\ da\s of modern mammals.

³This Zork completel\ shifts the timing for Zhen se[ cells become committed in mammals,´ Nicholls sa\s.
³FXrthermore, oXr data sXggest that a common set of factors might operate in se[ cell commitment not onl\ in
mammals, bXt perhaps across all Yertebrates, regardless of hoZ the primordial germ cells are first established.´

This Zork Zas sXpported b\ the HoZard HXghes Medical InstitXte; a Hope FXnds for Cancer Research
FelloZship; an Earl\ Career FelloZship; a DFG grant; a research grant from Biogen, Inc.; the National NatXral
Science FoXndation of China; and a National InstitXtes of Health SBIR aZard.
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