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komórkami migracja komórek śródnerczo-
wych nie występuje. Przeciwnie, migracja 
taka zachodzi w przypadku różnicujących 
się takich samych gonadach zawierających 
premejotyczne komórki płciowe lub pozba-
wionych komórek germinalnych. Tak więc 
komórki płciowe w zależności od swojego 
genotypu zapewne wydzielają czynniki kon-
trolujące rozwój gonady hamujące antagoni-
styczne szlaki determinacji płciowej. Na tej 

podstawie wnioskuje się, że moment wejścia 
komórek germinalnych w mejozę stanowi 
koniec okresu podatności gonady żeńskiej na 
maskulinizację (Yao i współaut. 2003).
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GENETIC MECHANISMS UNDERLYING SEX DETERMINATION AND GONAD DIFFERENTIATION 
IN MAMMALS

Summary

Sex determination and gonadal differentiation 
are crucial for reproductive success of an individual 
because they are directly responsible for correct de-
velopment of gonads that orchestrate sex features 
and produce gametes. If germ cells are placed in 
a sex reversed gonad, their genetic sex will be op-
posite to gonadal sex, which will cause disturbance 
during spermatogenesis or oogenesis. This indicates 
that gonadal sex has to be compatible with genetic 
sex. A lack of compatibility is the direct cause of 
infertility in disorders such as sex reversal or her-
maphroditism. It may be assumed that there is a 
system of protection against switching on genetic 
pathways involved in differentiation of the opposite 
sex gonad. In fact, genetic mechanisms underlying 
sex determination make up a network of positive 
and negative molecular interactions, both of which 
lead to structural changes and prevent sex reversal. 

All sex determination pathways depend on the exist-
ence of Sry, expression of which has to take place 
within a critical time window so that a testis can de-
velop. Moreover a threshold of both Sry expression 
level and number of Sry-positive cells needs to be 
overcome. The key event of male sex determination 
is DNA bending by SRY, which causes direct or indi-
rect upregulation of Sox9. Most likely SOX9 switches 
on the expression of multiple genes, driving a bipo-
tential gonad towards differentiation into a testis. 
Surprisingly, proteins such as DAX1 and WNT4, orig-
inally recognized as anti-testis factors, have turned 
out to be necessary for testis development. Another 
important discovery was establishing that r-spon-
din 1 is an essential factor in the female pathway, 
the loss of which results in a complete sex reversal, 
which indicates that Sry is not an irreplaceable tes-
tis determining factor under some conditions.
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