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Eutherian eggs underwent a secondary loss of the ooplasmic gradient of yolk and maternal morphogens. 
However, the oocytes of mammalian primordial follicles display an asymmetric organelle cluster re-
cognized as Balbiani body. Distribution of components of this aggregate might be a clue for the function 
of Balbiani body in eutherians and some alterations of its dynamics could be associated with ovarian 
pathology, particularly in human.
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Mammalian evolution is characterized by secondary loss of the ancestral amniotic egg 
with its cytoplasmic gradients. As a result, blastomeres of eutherians (placental mam-
mals) lack morphogenetic signals of maternal origin, and their fates are determined 
solely by embryonic induction. In this respect, eutherians are a rare exception. In all other 
metazoan groups, embryonic cell fates are determined by two mechanisms, ooplasmic 
segregation of maternal morphogens being at least as important as embryonic induction 
[8]. Ooplasmic segregation, i.e. the specification of preformed mRNAs, regulator proteins 
and other important oocyte components (e.g. yolk) into gradients, is important because 
these components can perform their morphogenetic function only if they are unevenly 
distributed into the early blastomeres during cleavage. For that reason, the establishment 
of oocyte asymmetry is a key prerequisite for successful development throughout the 
metazoan kingdom, with eutherians as a secondary exception.

The oocyte structure thought to be responsible for determination of cytoplasmic 
polarity is the so called Balbiani body, first decribed more than a hundred years ago. It is 
found in oocytes of different invertebrate and vertebrate species – insects, echinoderms, 
fishes, amphibians and birds [9, 13, 20, 23]. The Balbiani body is a transient collection 
of organelles, inclusions, proteins and mRNAs located adjacent to the nucleus. In frogs 
and fishes, it assembles in oogonia or early primary oocytes and disperses prior to stage 
II of oogenesis [17, 18], while in eutherians, it is observed first in oogonia and then in 
primary oocytes until dictyate stage [15]. 

The main constituent organelles of the Balbiani body are endoplasmic reticulum, 
Golgi cisternae and mitochondria. In the model amphibian Xenopus, where it is best 
studied, it is an aggregation composed mostly of mitochondria, endoplasmic reticulum, 
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