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            Abstract
The emergence of pathogens resistant to existing antimicrobial drugs is a growing worldwide health crisis that threatens a return to the pre-antibiotic era. To decrease the overuse of antibiotics, molecular diagnostics systems are needed that can rapidly identify pathogens in a clinical sample and determine the presence of mutations that confer drug resistance at the point of care. We developed a fully integrated, miniaturized semiconductor biochip and closed-tube detection chemistry that performs multiplex nucleic acid amplification and sequence analysis. The approach had a high dynamic range of quantification of microbial load and was able to perform comprehensive mutation analysis on up to 1,000 sequences or strands simultaneously in <2 h. We detected and quantified multiple DNA and RNA respiratory viruses in clinical samples with complete concordance to a commercially available test. We also identified 54 drug-resistance-associated mutations that were present in six genes of Mycobacterium tuberculosis, all of which were confirmed by next-generation sequencing.
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                    Figure 1: NAAT platform architecture.[image: ]


Figure 2: Example structure of DNA probes and melting signals for inverse fluorescence transduction versus conventional fluorescence methods for identifying the L511P mutation in the MTB gene rpoB.[image: ]


Figure 3: Structure of the CMOS biochip and its individual components.[image: ]


Figure 4: On-chip detection and quantification of respiratory viruses.[image: ]


Figure 5: MTB drug-resistance mutation (DRM) panel.[image: ]


Figure 6: Example MCA probe designs for SNP identification in view of DNA secondary structures.[image: ]
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