
Mechanisms of fertilization have 
been under intensive study for over 
a century. However, fertilization has 
remained one of the most enigmatic 
biological processes, which has se-
verely restricted our understanding 
of reproduction and evolution. It 
has traditionally been assumed that 
fertilization is a completely unbi-
ased process, leading to random fu-
sion of gametes. This assumption is 
also a key foundation of modern ge-
netics. On the other hand, our recent 
findings have indicated that gametes 
often combine non-randomly, which 
bias the fertilization towards particu-
lar (compatible) reproductive partners. 
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However, the molecular-level mecha-
nisms of this emerging biological pro-
cess have remained unclear. In this 
study, we will clarify these molecular 
regulatory mechanisms of life in hu-
mans by utilizing the latest advances 
in genomics and proteomics and in-
terdisciplinary collaboration among 
experts in evolutionary biology, bio-
chemistry, reproductive medicine, bi-
omedicine and applied chemistry. 

Mature sperm cells are believed 
to be incapable of expressing their 
genes and thus synthesizing func-
tional gene products (RNA and pro-
teins). Interestingly, emerging evi-
dence indicate that genome of the 

sperm may be more active than we 
have traditionally been assumed. If 
sperm turn out to be capable of ex-
pressing their genes prior to gamete 
fusion, it could potentially revolu-
tionize our understanding of the 
molecular-level mechanisms of fer-
tilization and the evolutionary forc-
es behind the selective fusion of 
gametes. In this study, we will inves-
tigate this possibility in humans and 
test the novel idea that reproductive 
tract of the females selectively regu-
late sperm gene expression and thus 
bias sperm fertilization success to-
wards preferred (compatible) males.
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