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Seminal fluid proteins: Male-derived modulators of male and female reproductive success
Description of Research In most insects, females store sperm for prolonged periods (up to several years in honey bees)
and from multiple males. Therefore, even after mating with a male, a female can influence the reproductive success of her
mate by modulating the number of sperm she stores, the timing and number of eggs she lays, and/or whether and when
she mates a subsequent male. Interestingly, males have evolved their own mechanisms by which to modulate these very
same female post-mating behaviors. The best understood example of such male effects involves proteins that males
transfer to females during mating in their seminal fluid (seminal fluid proteins or Sfps). In the insects studied so far, males
produce more than 100 proteins in their reproductive glands. The functions of most of these proteins are unknown, but, in
the pomace fly, Drosophila melanogaster, some are known to increase feeding, ovulation rate and egg production;
decrease the probability of re-mating; and promote sperm storage.
This summer, the HHMI researcher will participate in the following research project:
Functional analysis of seminal fluid proteins in the mosquito Aedes albopictus
Aedes albopictus is an important vector of a number of disease-causing organisms including those that cause dengue fever
and Chikungunya. The mosquito was introduced to the United States in the 1800’s and is now spread across much of the
Southeast. Since dengue has also been detected recently in the United States, control of Ae. albopictus is of great concern
for human health in this country as well as abroad. We have recently identified over 150 proteins transferred from males
to females in the seminal fluid of Ae. albopictus. The goal of this study is to investigate the function of the Sfps of Ae.
albopictus in order to understand the basic biology of this species and to investigate potential new tools and pathways for
control of their reproduction and disease transmission.
The student who works with me this summer will be trained and participate in experimental design, animal maintenance,
observational and experimental studies of insect behavior, dissections of insect reproductive tissues, lab experiments using
biochemical techniques such as 1D gel electrophoresis, and data analysis and presentation. In addition, we will have a
weekly journal discussion group in which we will discuss relevant primary scientific literature. The student will also
participate in the HHMI-sponsored summer workshops.
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