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Background:

Beneficial symbioses with bacteria are widespread and important in insects, allowing
them to exploit otherwise inaccessible ecological niches. While symbiont
contributions to host fitness are often well characterized, the molecular interactions
between hosts and symbionts that enable establishment and maintenance of the
symbiosis remain poorly understood, due to the scarcity of experimentally and
genetically tractable systems. Across multiple beetle symbioses, we have cultured
symbiotic microbes and established tools for genetic manipulation, which now allow
for unraveling the molecular host-symbiont interplay at unprecedented levels of
detail.

Project description:

The aim of the project is to unravel the molecular factors that are important for
symbiont establishment and the beneficial function for the beetle host. To this end,
molecular tools will be employed for targeted and random mutagenesis of the
symbionts. The manipulated symbionts will then be introduced into the host, and the
impact of the mutations on symbiont establishment and on host phenotypic traits will
be characterized using bioassays, microscopy, and chemical analytics. The results
are expected to shed light on the molecular underpinnings of an insect-associated
lifestyle in bacteria and reveal why some clades of bacteria have been particularly
successful in establishing symbiotic associations with insects. In addition, lifestyle
switches between insect mutualism and plant pathogenicity can be characterized on
the molecular level to understand whether shared pathways are responsible for
colonizing disparate hosts.

Candidate profile:
. a deep interest in the molecular biology and evolutionary ecology of insect-
microbe interactions

. a strong background in molecular (micro)biology, alternatively in insect or
bacterial physiology



. excellent skills in targeted and untargeted mutagenesis of bacteria will be
required for the project, so expertise on relevant techniques is highly desirable

. Critical scientific thinking skills

. Curiosity, creativity, and ambition

. Excellent time management and organizational skills

. The ability and willingness to interact with other scientists in the group
. Very good communication skills

. Proficiency in written and spoken English
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