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Females of social hymenopteran species only mate at the beginning of their adult lives and produce
offspring until their death without additional mating. In most ant species, queens live for over a decade,
indicating that ant queens can store large numbers of spermatozoa throughout their long lives.

In contrast with insect species with short-term sperm storage, ant queens immobilize sperm cells within the

spermatheca, suggesting that sperm immobilization contributes to sperm survival due to reduction of ROS
production. In the present study, | investigated sperm immobilization mechanisms to insight into the molecular
basis of long-term sperm storage in ant queens.

Firstly, | revealed that the spermatheca fluid environment is hypoxia rather than tissues of the ovary and
the flight muscle using oxygen probes. Furthermore, CCCP (inhibitor of electron transfer system) induced sperm
immobilization. These results indicate that ATP synthesis of the stored spermatozoa is blocked by inhibition of
the electron transfer system under hypoxia environment. In the stored spermatozoa, glycolytic system is also
seemed to be blocked because pH of the spermatheca fluid is high (pH 8.5) which is suggested that lactic acid
is not accumulated under the hypoxia environment. These results suggested that the stored spermatozoa are
maintained in very low metabolic status without energy production.




