Deadline for application: 3rd January 2019
Division

Microbiology and Parasitology

Supervisor

Dr Betty Chung

Project title

Early PI3-mediated translation response during intracellular bacterial and viral
infection

Project
abstract for
advert

Biotic stresses often occur on short timescales, making rapid response crucial for survival of both
host and pathogen. Cells respond to stress by regulating gene expression at multiple steps but
especially transcription, translation and protein turnover. Transcriptional regulation is generally more
versatile; however translational regulation of pre-existing mRNA is faster and more efficient, as it
circumvents de novo mRNA transcription, processing and transport to the cytoplasm. This project
aims toward understanding the complex interplay of host- pathogen gene regulation at the
translational levels, and their ultimate effect of the major immune cell for innate immunity in response
to biotic stress.
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Understanding the role of translational control in host response to pathogen
infection is critical for developing intervention strategies as protein synthesis
is a central process in all cells. However, currently most global studies are at
the level of transcript abundance (RNA-Seq). Analysing genome-wide
responses at the level of protein synthesis has only recently become possible
due to the development of ribosome profiling. We are most interested in
responses of macrophages – the primary immune cell for innate immunity, in
particular with respect to the pathway of phosphoinositide 3-kinase (PI3K).
Cells respond to stress by regulating gene expression at multiple steps but
especially transcription, translation and protein turnover. Transcriptional
regulation is generally more versatile; however translational regulation of preexisting mRNA is faster and more efficient, as it circumvents de novo mRNA
transcription, processing and transport to the cytoplasm. We have growing
evidence that PI3K in the macrophage plays a major role in early bacterial
infection [unpublished data, Okkenhaug laboratory]. However, details of this
rapid and early response remains elusive. In collaboration with both Smith
and Okkenhaug laboratory, this project will utilize both intracellular bacteria
and viruses to stimulate primary macrophages from either wild-type of PI3Kknocked-out mouse strains. Comparison between two drastically intracellular
pathogens will allow identification of common anti-pathogen pathways
besides host responses specific for each pathogen.
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