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Abstract: 
Precision diagnostic medicine occupies the frontline for the clinical campaign against 
disease. Historically, Tuberculosis is humanity’s leading infectious nemesis, in terms of 
morbidity/mortality. Today, ~25% of the global population harbors latent Mycobacterium 
tuberculosis (Mtb) infections, with risks for re-activation and spread through close contact. 
Despite grave impacts, scant research evaluates mechanisms or biomarkers to advance 
insights into tuberculosis diagnosis, activation, and progression, severely limiting clinical 
patient management, and perpetuating dire outcomes. Addressing these challenges, my 
team employs a variety of cutting-edge platforms, including high-resolution mass 
spectrometry, nanomaterial probes, and CRISPR to elucidate ultrasensitive and 
quantitative readouts. Translating these advances, we envision simple point-of-care assays, 
deployed into resource-limited endemic regions, allowing rapid diagnosis and precision 
guidance for therapeutics, augmenting global pandemic eradication efforts.
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