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FigureC.16: Measurement ofHCRamplification gain in the context of a lateral
flow assay for viral protein detection. Following the methods of Section C.1.8,
two types of experiment are compared: amplified assays (using both h1 and h2,
so that HCR polymerization can proceed) vs unamplified assays (using h1 only,
permitting only a single h1 binding event with no polymerization due to the absence
of h2). Gamma-irradiated virus was spiked into a mixture of saliva and extraction
buffer at 5000 copies/µL for all tests. N = 3 replicate assays for each condition.
(a) Raw images. (b) Images after conversion to grayscale. Quantitative image
analysis following the methods of Section C.1.9 using the depicted signal boxes
(solid boundary) and background boxes (dashed boundary).

Signalh1+h2 Signalh1 Amplification gain

Viral protein detection assay 19.6± 0.8 1.43± 0.05 13.7± 0.8

Table C.2: Estimated amplification gain in the context of lateral flow assays for
viral protein detection. Quantitative image analysis of the amplified (h1 and h2) and
unamplified (h1 only) assaysof Figure C.16 following the methods of Section C.1.9.
Mean ± estimated standard error of the mean via uncertainty propagation for N = 3
replicate assays for each experiment type.
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C.3.3 Visualization of automated reagent delivery using a 3-channel lateral
flow assay with food coloring

Food coloring was used to validate that the 3-channel nitrocellulose membrane for
the viral protein assay leads to successive delivery from Channels 1, 2, and 3 to the
test region. Green, blue, and red food coloring was diluted 1:30 in 5× SSC and 0.1%
Tween-20. Diluted food coloring was added to unblocked conjugate pads. Diluted
green food coloring (90 µL) was added to the Channel 1 conjugate pad, diluted blue
food coloring (60 µL) was added to the Channel 2 conjugate pad, and diluted red
food coloring (120 µL) was added to the Channel 3 conjugate pad. The conjugate
pads were dried in a 37 ◦C oven for 1 h before mounting to the folding card device.
Lastly, 300 µL 5× SSC with 0.1% Tween-20 was added to the sample pad before
closing the folding card device, initiating the flow of liquid from the three conjugate
pads onto the nitrocellulose membrane (Supplementary Movie 2). Successive flow
of the three colors demonstrates that liquid from each of the three channels reaches
the test region in the correct order.




