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Supplemental Figure S1: Additional image color quantification. Quantification of each image in-
cluded in Figure 2C with error bars representing the standard deviation for n = 2 paper tests. The 
vertical axis represents the normalized distance in CIELAB color space of each image relative to the 
initial and final images in the time course. Each image was first cropped into narrow rectangles 
containing the circular test papers and aligned to show the sequential appearance of each test for 
the duration of 28 minutes. Next, an HSV saturation threshold identified the circles in the image 
based on their contrast with white background. The RGB values for all pixels in each circle were 
then averaged to obtain a representative color for each circle. The representative colors were then 
converted from RGB to CIELAB color space and the difference from the initial time point was com-
puted using Euclidean distance. The averaged color of the first and last photo within each row were 
used as the low and high values, respectively, by which to normalize the data within each row. 1% 
B indicates that the paper disc was hydrated with a solution of blood diluted 100-fold in water, with 
a final concentration of 1 % (v/v). Similarly, 3% B corresponds to a blood concentration of 3 % (v/v). 
3% B* indicates a reaction hydrated with a glutamine-spiked blood aliquot. A negligible volume of 
concentrated glutamine was added to a blood aliquot to add 2 mM glutamine beyond the sample’s 
original contents.  
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Supplemental Figure S2: Pipette comparison. Mass measurements of liquid dispensed by MI-
CROSAFE® pipettes and conventional micropipettes. Conventional micropipettes (RAININ LTS) 
with fresh polypropylene tips were adjusted to dispense 50 µL of either water or blood. MI-
CROSAFE® disposable pipettes are available in various sizes, and a 50 µL size was used for this 
study. The dispensed liquid, either blood or water, was aspirated and dispensed on a precision scale 
(OHAUS) and the mass was recorded. Error bars indicate the standard deviation for n = 6 measure-
ments. For reference, the specific gravity of blood has been reported to be approximately 1.04 to 1.06 
[1]. 
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Supplemental Figure S3: Original photographs used for Figure 1D. Sequential photographs of fil-
tration of whole blood with paper towel that was pretreated with 5% BSA. BSA-blocked paper strips 
were prepared as outlined in Figure 1A, with the omission of the CFPS reagents, and subjected to 
fresh blood for lateral flow filtration. A) Image after 1 minute of filtration. B) Image after 4 minutes 
of filtration. C) Image after 12 minutes of filtration. 
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Supplemental Figure S4: Original photographs used for Figure 1E. A) Image after 15 minutes of 
filtration. B) Image after 30 minutes of filtration. C) Image after 60 minutes of filtration. D) The test 
strips were then immediately placed on a 40 °C hot plate for the cell-free reaction, at which point 
the control strip was also hydrated and put on the hot plate. E) Image after 75 minutes, where the 
final 15 minutes were while the test was on the 40 °C hot plate. F) Image after 85 minutes, where the 
final 25 minutes were while the test was on the 40 °C hot plate. 
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Supplemental Figure S5: The equation for standard deviation [2], where s is the sample 
standard deviation, n is the number of replicates, xi is the measurement of a single 
replicate, and x̅ is the average of the replicates. 
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Supplemental Figure S6: Glutamine sensor response plot including individual data points. 
The plot was obtained with quantitative analysis of sensing reaction photographs for 
selected conditions from Figure 2C. The average color for each circular reaction paper at 
each time point was quantified in CIELAB color space and normalized to the starting and 
ending values within each row. For each time point, the average of replicates for each 
condition was plotted with interpolating lines and individual data points are shown. The 
standard deviation for each set of duplicate reactions is displayed as error bars. The labels 
with concentrations, in µM, indicate the glutamine concentrations in aqueous standards. 
The 1% B label indicates a 1% blood sample diluted in water. 
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     Supplemental Table S1: Cost estimate for a one replicate of a CFPS blood filtration test 
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