Heart defectsin Ly6e mutant mice are likely a secondary consequence of impaired placental
development
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Mouse knockout experimentsueapovided evidence for a relationship between thedeping heart and
the placenta. Germ-line deletions for eithE38x (Mapklq or Peroxisome-prolifeator activator eceptor
gamma(Ppary) cause seere cardiac and placental defects, but when the placental deficiencies argebelecti
rescued by agggetion with wildtype tetraploid embryos, the heart defectMapk14’~ andPpary”~ embryos
are corrected (Adanet al, 2000; Baraket al, 1999). These experiments demonstrate that heart defects can be
a econdary consequence of impaired placentation, although the precise nature of this relationship remains ill
defined. BotiMapkl4andPpary mutations do hwever affect the formation of the placental labyrinth; the site
where the maternal and fetal circulations become torturously intertwined to facilitateatwexchange,
suggesting that vascularization of the placenta may be implicated.

In a previous study we reported the expressionlLgbe in the transporting trophoblast cells of the
labyrinth (Hughe=t al, 2013). Ly6e encodes a small molecular weight, GPI-linked glycoprotein of k6 L
family of cell surface proteins. Genetic deletionlg6e is embryonic lethal by mid-gestation, a phenotype
originally attributed to heart abnormalities (Zametital, 2002). Havever, Ly6eis not appreciably expressed in
heart, suggesting the resultant dilated cardiomygpaxttl ventricular trabeculation defects may be secondary to
placental defects. &/ were fortunate to obtain théy6e mutant mouse strain to vestigate placental
morphogenesis in the absencd.yée

Our analysis demonstrated ttagBe”~ placentae are abnormal, both in the grogsrisation of the fetal
vasculature and in the ultrastructuragarisation of the interhaemal membrane, the cellular barrier separating
the fetal and maternal blood compartmehitssitu hybridisation using genetic markers for a number of placental
trophoblast subtypes indicated that trophoblast differentiation is not affectg@er™ placentaper se but a
reduction in villous branching is clearly evident. Interestinglipss ofLy6ein trophoblast does appear tdeat
the specification of fetal endothelial cells, situated on the opposite side of the interhemal membrane. Electron
microscopy of Ly6e’~ interhaemal membranesvealed areas of disrupted sytiotrophoblast fusion and an
overall increase in barrier thickness. KnockdowrLgbe expression in differentiating trophoblast stem cédls
vitro confirmed the syncytiotrophoblast fusion defectgdther our observations suggest profound deficiencies
in placental function in the absencelgbe Furthermore, these placental phenotypes precede the appearance of
heart abnormalities, and are therefore the likely cause of both the heart defects and mid-gestational lethality in
these mice.
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