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Summary. I t  has been proposed that tumor suppressor 
genes may have a role in the mechanisms of 
proliferation and differentiation during human placental 
development. The Retinoblastoma gene family is a well 
known family of tumor suppressor genes. Many studies 
have pointed out a role of this family not only in cell 
cycle progression, but also during development and 
differentiation. On the light of these observations we 
have investigated the immunohistochemical expression 
pattern of the Retinoblastoma family members, p107 and 
Rb2/p130 in human placenta samples in first trimester 
and full-term placental sections. p107 and pRb2lp130 
showed the most abundant expression levels during the 
first trimester of gestation and progressively declined to 
being barely detectable in the placenta by late gestation. 
These results indicate that the expression of the above 
genes is modulated during placental development and 
suggest a mechanism for controlling trophoblast 
proliferation. 
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Introduction 

The retinoblastoma (Rb) gene family contains three 
members: the Rb gene, which is the prototypic tumor 
suppressor gene, and two related genes, p107 and 
Rb21p130. These genes share a high percentage of 
sequence homology especially in their pocket region that 
has a distinctive stearic conformation responsible for 
most of the functional interactions characterizing the 
activity of Rb and Rb-related genes (for a review De 
Luca et al., 1997). Functionally, all the Rb family 
members show cell growth suppressive properties and 
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can bind to specific members of the E2F family of 
transcription factors (Claudio et al., 1994). In addition, 
pRb, p107 and pRb2/p130 are associated with various 
cyclins in different phases of the cell cycle, and are 
phosphorylated in a cell cycle dependent-manner (Baldi 
et al., 1995; Claudio et al., 1996). These activities and 
interactions allow the Rb family genes to serve as signal 
transducers linking the cell cycle and transcriptional 
machinery. Moreover, all the Rb family members, 
because of their ability to negatively regulate cell 
proliferation and to their precise relationship with the 
cell cycle checkpoints, have often been found to be 
involved in differentiative processes (for a review Paggi 
et al., 1996). 

The placenta allows the exchange of metabolic and 
gaseous products between the maternal and fetal blood 
flow without mixing with each other. I t  has a discoid 
aspect at the end of the development, showing a fetal as 
well as a maternal surface. The placenta undergoes 
extensive proliferation during gestation and exhibits 
invasive growth comparable to that of malignant tumor 
(Ohlsson et al., 1993). In particular, in the first trimester 
of human pregnancy, the cytotrophoblast proliferates and 
invades deep into the maternal decidua under strict 
temporal and spatial control. Around the 13th day the 
chorial villi begin to appear in the shape of synchytial 
travates separated by lacunae. From the second to the 
fourth month the villi ramify and are still covered by 
synchytium trophoblast on the surface and by 
cytotrophoblast in depth. After the fourth month the 
villus has become very arborized and cytoblast has 
almost completely disappeared. 

It has been hypothesized that a decreased 
proliferation, occurring as pregnancy proceeds into the 
second and third trimester (Hamilton et al., 1962), is one 
method of controlling trophoblast cell invasion. Taking 
into account the roles played by retinoblastoma gene 
family members in cell proliferation and development, 
we decided to investigate the immunohistochemical 
expression of p107 and Rb21p130 in a series of human 
placenta i n  first trimester and full-term placental 








