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Gradient-on-a-chip with reactive oxygen species reveals thresholds in the nucleus response of 

cancer cells depending on the matrix environment. 
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Supplementary Figure 1. Stability of the gradient.   (A) Red and blue dyes introduced into inlets mix 

within the microfluidic platform, but a microfluidic platform without paper insert exhibits leakage from 

the opened apertures (black stain formed by the mixture of red and blue dyes); (B) the use of paper in the 

channels of the microfluidic platform eliminates leakages. (C) Microfluidic concentration generator filled 

with red-dye and water solutions to create a gradient of brightness (determined using the Brightness–

Saturation-Value color model) along the length (A1 to A5) of the open culture chamber. Graph showing 

the brightness stability at the defined areas (A1 to A5) over 24 h with an average deviation of less than 

3%. Scale bar, 5 mm (A), 4 mm (C) 
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Supplementary Figure 2. Luminol-based assessment of the ROS gradient. (A) Illustration of the 

technique used to visualize the ROS gradient in the microfluidic platform by spraying Luminol onto the 

bed fluid containing the ROS gradient. (B) Blue color chemiluminescence gradient on different 

substrates, including pristine cellulose acetate substrate and cellulose acetate substrate covered with 

Matrigel or with Collymer. The dashed lines show the cell culture aperture in which the substrates were in 

contact with the gradient of H2O2. 
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Supplementary Figure 3. Cell viability test with H2O2. Bar graph of the percentages of viable 

S2 cells following treatment (four hours) with increasing concentrations of H2O2.  Significant 

differences: 0 vs. 500 μM (p = 0.0031); 0 vs. 1000 μM (p = 0.0025); 250 vs. 500 μM (p = 

0.0037); 250 vs. 1000 μM (p = 0.0049). **P<0.01 
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Supplementary Figure 4. Impact of ECM stiffness on nuclear morphology. The S2 cells were 

cultured on Collymers (at 800 Pa stiffness or at 1500 Pa stiffness) coated on a plastic surface, and nodules 

were stained with DAPI on day 8. (A) Bar graph of nuclear circularity measured using ImageJ (note: the 

most circular nuclei are given a score of 1); p = 0.029 (B) Bar graph of nuclear area; p = 0.036. Nuclei 

were analyzed for area and circularity encompassing all nodule types (i.e., regardless of nodule size); 

n=3; unpaired Student t-test. *P<0.05 
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