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Characterization of Non-Lysosomal Proteolysis

Abstract Objectives

Biosensors rely on precise control of reporter protein expression which can be
regulated through cellular transcriptional mechanisms. Our project focused on protein
degradation and specifically a non-lysosomal mechanism called ClpXP. The system is
composed of two subunits - ClpX, which unfolds the protein marked with a degradation
tag, and ClpP, which degrades the protein. We created an inducible genetic construct to
regulate the transcription of ClpXP, allowing us to characterize the degradation of
reporter proteins that were tagged with DAS and LAA. The aim of our project was to Further characterize the well
characterize green fluorescent protein, GFP, as a baseline and expand our work to known protease mechanism,
chromoproteins; building on the work of Uppsala 2013 and Edinburgh 2014. ClpXP using GFP and TsPurple
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GFP/OD of GFP degradation constructs in Keio Wild
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Results from our advisor, Janet Standeven’s work over the summer of As levels of IPTG in Keio Wild E. coli cells containing each of the Keio ClIpP E. coli cells on overnight LB Plates with no
2016 were unexpected in that GFP values increased with increasing constructs with degradation tags DAS and LAA increase, the GFP/0OD IPTG. From left to right: GFP-no tag, GFP with DAS, GFP
_ S levels of IPTG in the GFP-no tag constructs, but showed dramatic values decrease due to our "Switch" degrading the fluorescent protein. with LAA. Note the visible difference in fluorescence.
David Standeven preparing L -‘}} 5 decreases with the DAS and LAA tags. This data inspired our team to The Keio Wild strain with the plasmid GFP-no tag failed to grow in 40-

samples for the plate reader at T extend Standeven’s work through further characterization. 80uM leading to incomplete results.
Georgia Institute of Technology. R

GFP/OD by Levels of Induction in Keio ClpP GFP/OD by Levels of IPTG Induction in Keio
Knockout Cells for the LAA degradation Tag
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AGC O ' ;i Keio ClpP knockout E. coli cells with a LAA degradation tag. As the IPTG levels in Keio ClpP knockout cells with different GFP constructs registry. Our team assembled pARlacIGFP (Tag) and
. . . e T concentration increased, the GFP/0OD showed a small decrease, but containing no degradation tag, DAS, or LAA. As seen on the graph, LAA placClpXP CI constructs from 1)pARlac 2) pLac ClpXClpP
Inllghta BlOSClenCES much less than those observed in the Keio Wild strain. We theorize degrades GFP significantly more than the other degradation tags 3) CI 4- GFP DAS, GFP LAA and eGPF plasmids obtained
Lauren Hong (right) and Julia Leveille (left) holding liquid this is due to the knocked out protease ClpP. across all IPTG levels. The levels of degradation did not follow the from Monica McNerney at the Styczynski Lab at Georgia
Snapgene cultures from successful transformations of GFP constructs same trend present in the Keio Wild strain. Tech.
induced with different IPTG levels in Keio Wild cells
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