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In birds and reptiles, chorioallantoic membrane (CAM) forms

via fusion of the chorion and allantois, two of the four

extraembryonic tissues that are conserved among amniotic

vertebrates (the other two being the amnion and yolk sac).

The CAM mediates oxygen and calcium uptake during avian

and reptilian embryonic development and is the evolutionary

precursor of mammalian placenta (which is also known as the

chorioallantoic placenta). Failure of CAM formation in mice is

embryonic lethal. Cellular and molecular mechanisms

mediating CAM fusion are poorly understood. Using the chick

model, we have carried out a systematic analysis of CAM

fusion. We show that the fusion is mediated by epithelial

mesenchymal transition (EMT) of two mesothelial layers, one

lining the allantois and the other lining the chorionic ectoderm.

Our molecular and morphogenetic data suggest that allantoic

mesothelium undergoes an active EMT, whereas chorionic

mesothelial EMT is passive. CAM fusion is initiated via salt-

and-pepper EMT events of stochastically selected allantoic

mesothelial cells and is propagated via a zipper-like action of

EMT at the border of chorioallantoic contact. Finally, we will

discuss our findings in the context of mammalian placentation

and mesothelial pathology.

University in late 2015, Dr. Sheng had directed the Laboratory for Early Embryogenesis at RIKEN Center for

Developmental Biology (Japan), first as a Team Leader (2004-2014) and then as a Senior Investigator (2014-2015).

Dr. Sheng currently serves as the president of “the Epithelial Mesenchymal Transition International Association”

(TEMTIA) (2019-2021) and editor-in-chief of the journal “Cells Tissues Organs” (Karger Publishers) (2018-). He is

also actively involved in undergraduate- and graduate-level science education and in promoting cross-cultural and

cross-disciplinary collaboration in scientific research. Dr. Sheng’s laboratory uses the avian model to study cellular

and molecular mechanisms regulating cell fate changes during early embryonic development. His research focuses

on the epithelial-to-mesenchymal transition (EMT) process during mesoderm differentiation and the hematopoietic,

vascular and smooth muscle cell lineage specification during early cardiovascular and hematopoietic system

formation.
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