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Abstract: 
Arthropods are rich in maternally transmitted intracellular infections, many of which 
directly manipulate host reproduction. In the most extreme, bacteria such as some 
Wolbachia, Rickettsia, and Cardinium convert their arthropod hosts to asexual 
reproduction. So-called “parthenogenesis induction” has been reinvented multiple times 
and relies on microbial mechanisms for altering host meiosis or mitosis. Despite the 
discovery of microbe-mediated asexual reproduction more than 30 years ago, the 
underlying mechanisms have since remained elusive. In ongoing work, we are 
characterizing the factors that mediate the transition to asexuality. This includes the 
identification of parthenogenesis-inducing bacterial effector proteins from Wolbachia we 
named PifA and PifB. We are using in vivo cell biology and biochemistry in the native 
host insects (parasitic wasps) combined with heterologous expression in surrogate 
systems (yeast, Drosophila) to understand how these proteins alter mitotic and 
developmental outcomes, including chromosome segregation and sexual differentiation. 
This transition in reproductive mode has numerous evolutionary consequences for the 
animal, and our data indicate this is made possible by a novel mechanism of bacteria-
host interaction. 

To mitigate these challenges, there is an urgent need to raise awareness, offer targeted 
support and resources, and promote equity and inclusion in academia. Implementing 
enhanced language training, cultural competency programs, and mental health support 
can facilitate smoother transitions for international students and scholars. Regular 
communication and check-ins with international colleagues can ensure their well-being 
and foster a more inclusive academic environment. Embracing diversity and providing 
tailored support will unlock the full potential of international students and scholars, 
enriching our scientific community and advancing knowledge for the collective benefit.
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