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            Key Points

                	
                   The placenta is critical for the development of mammalian embryos as it is needed for the exchange of gases, nutrients and waste products between mother and baby. The placenta is also a source of pregnancy-associated hormones and growth factors, and is involved in immune protection of the fetus. Despite its importance, little is known of the molecular basis of human placental disorders. 

                
	
                   Placental abnormalities often underlie the embryonic lethality caused by the targeted mutation of mouse genes, and can arise from defects in the embryonic, trophoblast or maternal compartments of the placenta. Mouse mutants provide a vital resource for identifying and investigating the genes that control the differentiation and development of the placental cell lineages. 

                
	
                   The most important lineage in the placenta is the trophoblast lineage, which provides the structural and functional components of the placenta that bring the fetal and maternal blood systems into contact. 

                
	
                   The trophoblast lineage depends on several embryo-derived signals for its proliferation and differentiation. Among these are members of the fibroblast growth factor family, especially Fgf4, and the oestrogen-related receptor, ErrÎ². 

                
	
                   The trophoblast is considered to be paramount in regulating the development of the fetal component of the placenta's vascular system because components of the key signalling pathways are only expressed in the trophoblast, and because chimaera and tetraploid-aggregation experiments have shown that their function is only required in this compartment. 

                
	
                   Studies of placental development in mice should shed light on the molecular basis of certain human pregnancy disorders, such as pre-eclampsia and early pregnancy loss. Such advances will require a better understanding of the relationships between the different placental structures in mice and humans to test molecular similarities between the two species.

                


              

Abstract
The placenta is the first organ to form during mammalian embryogenesis. Problems in its formation and function underlie many aspects of early pregnancy loss and pregnancy complications in humans. Because the placenta is critical for survival, it is very sensitive to genetic disruption, as reflected by the ever-increasing list of targeted mouse mutations that cause placental defects. Recent studies of mouse mutants with disrupted placental development indicate that signalling interactions between the placental trophoblast and embryonic cells have a key role in placental morphogenesis. Furthering our understanding of mouse trophoblast development should provide novel insights into human placental function.
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                    Figure 1: Placental development in the mouse.


Figure 2: Comparative anatomy of the mouse and human placenta.


Figure 3: Regulation of chorioallantoic morphogenesis.
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Glossary
	TROPHOBLAST
	
                  The postimplantation derivatives of the trophectoderm, which make up most of the fetal part of the placenta.

                
	DECIDUA
	
                  The lining of the uterus (the endometrium) that surrounds the embryo, which becomes transformed in pregnancy.

                
	TROPHECTODERM
	
                  The outer epithelial layer of the blastocyst.

                
	BLASTOCYST
	
                  An early stage of mammalian embryonic development at which the first cell lineages become established.

                
	INNER CELL MASS
	
                  (ICM). A small clump of apparently undifferentiated cells in the blastocyst, which gives rise to the entire fetus plus some of its extra-embryonic membranes.

                
	IMPLANTATION
	
                  The process of embedding the embryo into the lining of the uterus.

                
	EXTRA-EMBRYONIC ECTODERM
	
                  A diploid derivative of the early postimplantation trophoblast, which probably gives rise to the labyrinthine trophoblast.

                
	ECTOPLACENTAL CONE
	
                  A diploid derivative of the early postimplantation trophoblast, which probably gives rise to the spongiotrophoblast.

                
	ENDOREDUPLICATION
	
                  Repeated rounds of DNA replication in the absence of intervening mitoses, which lead to polyploidy.

                
	TROPHOBLAST GIANT CELLS
	
                  Non-dividing polyploid cells of the rodent placenta that are formed by endoreduplication.

                
	CHORION
	
                  An extra-embryonic membrane that consists of mesothelium and ectoderm (the ectoderm is derived from the trophoblast in mammals). The allantois attaches to this membrane to form the chorioallantoic membrane in birds, and the chorioallantoic placenta in mammals.

                
	ALLANTOIS
	
                  A mesoderm-derived structure that emerges from the posterior end of the embryo and attaches to the placenta. It gives rise to the placental blood vessels and the umbilical cord, which are necessary for carrying nutrients and waste products between the growing fetus and the placenta.

                
	PLACENTAL LABYRINTH
	
                  The area of direct exchange between the fetal and maternal blood supply in the mammalian placenta.

                
	LABYRINTHINE TROPHOBLAST
	
                  The trophoblast cells of the labyrinth (mostly syncytiotrophoblast, some giant cells and smaller mononuclear cells).

                
	SYNCYTIOTROPHOBLAST
	
                  Multinucleate trophoblast cells that occupy the placental labyrinth in mice.

                
	SPONGIOTROPHOBLAST
	
                  The outer structural layer of the rodent placenta.

                
	EPIBLAST
	
                  One of the layers of cells in the early embryo, which gives rise to all three definitive germ layers of the embryo: ectoderm, mesoderm and endoderm.

                
	HYPOMORPH
	
                  A mutant allele that does not eliminate the wild-type function of a gene and gives a less severe phenotype than a loss-of-function mutant.

                
	CYTOTROPHOBLAST
	
                  In humans, a mononuclear cell that is the precursor cell of all other trophoblasts. Undifferentiated cytotrophoblasts can develop into three cell types: hormonally active villous syncytiotrophoblasts; extra-villous anchoring trophoblastic cell columns; or invasive trophoblasts.
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