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SI-1	Selection of MCE membrane

[image: A screenshot of a video game

Description automatically generated]
[bookmark: _Ref155973890]Figure S 1. Time for wicking 10, 50, 100, and 150 µL PASAP solution using MCE papers with different pore sizes: 1.2 µm (black), 5.0 µm (red), and 8 µm (blue).



SI-2 Amplification in presence of MCE membrane
qPCR and qLAMP were tested to determine the compatibility with MCE paper. The PASAP method was performed with purified gDNA as target analyte. The amplification curve shown in Figure S 2 indicates no amplification product was formed detected regardless of washing when the MCE paper was presented during amplification. In contrast, when the PASAP method was followed by wash and with elution, target DNA was amplified. Further analysis by gel electrophoresis and the melting curve agreed no PCR amplification in presence on the MCE paper, and only eluted DNA was amplified. 
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[bookmark: _Ref155973895]Figure S 2 qPCR amplification curves, melting curve, and gel electrophoresis Well 1, 2, 3, : direct on-paper (after washing), well 4, 5, 6: direct on-paper (before washing), well 7, 11: elution (after washing), and well 8, 9, 10: NTC.
Similarly, during qLAMP gDNA was only detected in the eluate. However, amplicons were found in the amplification mixture when paper was present during amplification (with and without wash), as evidenced by the bands on the agarose gel as shown in Figure S 3
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[bookmark: _Ref155974386]Figure S 3 Amplification curve of qLAMP and gel electrophoresis of amplicons. Well 1, 2, 3, 10 ,11, 12: direct on-paper (after wash), well 4, 5, 6: direct on-paper (before wash), well 13: elution (after wash), and well 7, 8, 9: NTC
To optimise the washing solvent, the IPA content was increased from 0 to 100%. For IPA <40%, a trend towards higher Cq values with longer washing times suggests the solubility of the DNA is too high and DNA is lost during the wash. Reversibly, more efficient washing for IPA>40% is found for longer washing times, suggesting the poorly soluble DNA remains bound to the paper while inhibitors are removed.  Other than the results for 100 % IPA, the differences observed were not statistically significant, but the lowest Cq value in the shortest time was obtained after a 10 sec wash in 40% IPA.

qPCR Standard Curve
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Figure S 4 A standard curve generated using purified gDNA of E.coli BL21 using commercial spin-column DNA extraction kit (ISOLATE II genomic DNA extraction kit). All samples where tested in triplicates. The amplification efficiency (E) was 99.0 % with R2 of 0.994. Using each value of slope (-3.347) and y-intercept (36.273), an equation was constructed as Y = -3.347 X + 36.273 where Y = Cq value, and X = log (DNA copy number/reaction). From 1

[bookmark: _Ref156471767][bookmark: _Ref156471747]Figure S 5 Cycle number obtained in the eluate for washing with increasing isopropanol content
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[bookmark: _Ref156476499]Figure S 6 Photographs for phenol red-based colourimetric LAMP integrated with the PASAP method (top) and gel electrophoresis (bottom) of amplification products 100 pg/µL gDNA (n=3). Lane 1,2,3: PASAP with washing; Lane 4, 5, 6: PASAP without washing; and Lane 7, 8, 9: No template control (NTC).
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Figure S 7 Full gel image for Figure 6
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Figure S 8 Full gel for Figure 7b
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Figure S 9 Full gel for Figure 7c


SI 3 Battery operated heater
To confirm suitability of the PASAP/cLAMP assay for use outside a laboratory, the method was tested using a custom 12V heater, as shown in Figure S 6
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[bookmark: _Ref156476180]Figure S 10 PASAP/cLAMP using 12 V heater, powered using a power supply. A. The set-up. B The aluminium block connected to the heater and sensor that could be used for up to 8 vials. C. cLAMP following PASAP of gDNA (+) and negative control (-). 
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