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In mammals, including mouse, it is generally known that three body axes are established after
implantation. The anterior-posterior (A-P) axis is the first overt body axis established in the
mouse embryo. The A-P axis determination becomes evident when the visceral endoderm located

at the distal tip of the embryo (distal visceral endoderm, known as DVE) migrates toward the

future anterior side to become the anterior visceral endoderm (AVE) at embryonic day (E) 5.5~
6.0. However, when and how DVE and AVE cells are exactly specified during early development
remain unknown. The direction of DVE migration is pre-determined by asymmetric expression of
two Nodal antagonists, Lefty! and Cerl, at E5.5. However, it remains unknown how asymmetric

expression of Leftyl and Cerl is regulated.
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In this study, I found that Lefty! gene, a Nodal antagonist known influence the direction of
DVE migration, was asymmetrically expressed in the primitive endoderm of the peri-implantation
embryo (E4.2-4.5). Leftyl expression begins in 2-3 blastomeres of the inner cell mass at E3.5.
Fate mapping analysis with the Cre-loxP system has shown that Lefty1-positive cells at E3.5 and
those at E4.2 have different fates, the former to the epiblast, while the latter will specific to a
subset of VE including DVE at ES.5, indicating that Lefty] expression at E4.2 specifies future
anterior polarity. Unexpectedly, DVE cells at E5.5 do not contribute to the entire region of AVE
at E6.5. Instead, DVE cells are fated only to the most proximal region of AVE and the
neighboring VE in the lateral region, suggesting that AVE cells have multiple origins. The
expression of Leftyl in epiblast-fated cells was shown to depend on FoxH1 binding sites, while a
FoxH1-independent mechanism is involved in Leftyl expression in primitive endoderm cells. In
vitro culture of E3.5 embryos resulted in asymmetric Lefty! expression in the primitive endoderm
similar to the one observed. Recovered from pregnant mice, therefore, the A-P axis is established
without interaction with the uterus. These results suggest that the origin of the A-P axis can be

pushed back to Leftyl expression at the peri-implantation stage. (1843words)
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