
Figure 1. (a) Schematic diagram of the NR sensor together with the measurement configuration (not to scale). Two NR transistors are used in a differential configuration. Each sensor has an integrated Ag/AgCl reference electrode.   Both contain RPA chemistry and primers, but only one has target DNA; (b) Photograph of the device. Each Si chip comprises 12 separate sensors in four PMMA wells that contain the sample.  To prevent evaporation, the wells were covered with a thin PDMS lid; (c) Microscope image of a single NR sensor which is made of 30 nanoribbons connected in parallel, each 40m long.  The entire chip is covered in SU8, except for small windows that expose the sensing area.


Figure 2. (a) Illustration showing the steps of the RPA reaction (adapted from [1]). Double-stranded (ds) template DNA hybridises with recombinase–primer complexes. Primers are extended by the Bsu polymerase in D-loop structure from both 5′ and 3′ directions. This results in two copies of the original ds DNA. During amplification, ATP is hydrolysed to ADP releasing a proton. (b) Optical detection: the exo- fluorescent probe anneals to a complementary sequence on the template DNA. When bound, an exonuclease III digests the tetrahydrofuran (THF) spacer on the probe providing a real-time fluorescence signal which is proportional to DNA concentration. (c) Electrical detection: the release of hydrogen ions during DNA amplification is measured and quantified by the semiconductor NR sensor. 







Figure 3. Isothermal (RPA ) amplification curves ofof plasmid genomic DNA by as RPA measured with the NR sensor. (a) Single-ended measurement of normalized current (IDS-Io/gm in mV) for 9,000 initial DNA copies of NCTC13441 E.Coli DNA containing blaCTX-M-15 gene in the detection chamber (black line); NTC (+primers) in the reference chamber (red line); (b) Differential amplification data (black curve minus red curve in (a)) for 5 different initial DNA copy numbers containing blaof CTX-M-15.  The threshold line is drawn as 3 X S.D. NTC.  (c) Similar titration data for genomic DNA extracted from NCTC13443 K. Pneumoniae DNA containing blaNDM-1 gene.  


Figure 4.  Electronic measurement of DNA amplification without primers in the reference chamber. (a) Measurement with RPA enzymes, primers and 9,000 initial DNA copies (black line). The NTC(-primer) data (red line) is from the reference chamber that has no DNA (NTC) and no primers (only RPA enzymes). In addition, two further data sets (blue and pink) for a well containing only PBS are shown demonstrating that the change in signal observed from the NTC (no sample DNA) is due to electrical drift in the system.	Comment by User Electronics and Computer Science: It could be me but not sure if it is DNA amplification without the primers? 	Comment by Chunxiao Hu: No primers in the reference chamber.
(b) Differential data (black minus red) for 6 different initial DNA copy numbers (without primers in reference chamber). 


Figure 5.  (a) Schematic diagram showing the different components in the RPA assay; (b) image of a gel electrophoresis results (from Agilent Bioanalyzer) for the RPA products from different experiments. No band was observed for –primer NTC (②), many weak bands for +primer NTC (③), and one strong band (with two weaker bands) for 9000 copies, with primers (④).





Figure 6.  Time to positivity (TTP)  plots comparing benchtop with NR chip. (a) NCTC13441 E.Coli DNA containing blaCTX-M-15 gene (black line is Benchtop and red line is NR chip). (b) NCTC13443 K. Pneumoniae DNA containing blaNDM-1 gene (black line is Benchtop, red line is NR chip). Note the lower LoD for this assay on benchtop. 
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