Generating diverse bacterial strain collections for identifying genetic markers of radiation exposure
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Next Steps

MGWAS successfully identified novel markers of resistance to 5-fluorouracil and clindamyecin.

A mutation in the gene encoding thymidylate synthase, which is a target of 5-fluorouracil, and a . Following this pilot study, we will optimize a protocol for
. One of the primary avenues through which the NNSA seeks to variant of the gene encoding an AAA-domain-containing enzyme are strongly associated with 5- exposing >200 strains of Lactobacillus fermentum isolated from
prevent nuclear weapons proliferation is the detection and fluorouracil resistance (Figure 1A, Figure 2A,B) the human gut to gamma radiation. Little is currently known
deterrence of smuggled nuclear and radioactive materials. about radiation tolerance and resistance in bacteria, so we will
* A genetic region thought to encode a membrane protein is associated with clindamycin resistance test a range of radiation doses to identify the IC50 dosage of
. Because bacteria are ubiquitous in the environment and within (Figure 1B, Figure 2C). Notably, genes known to confer clindamycin resistance were not present in gamma radiation for L. fermentum.
animal hosts, they have the potential to serve as readily available these P. distasonis strains.
indicators of recent nuclear presence. . We will use the IC50 measurements of the L. fermentum strains
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bacteria, we strengthen our ability to detect The completion of this mGWAS pilot allows us to develop a framework for identifying genetic markers
the presence of radioactive materials within an of important phenotypes or life histories, such as exposure to ionizing radiation, in bacteria, which can
environment. be used to test for environmental contamination or human exposure
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