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Supplementary Information 

Figure S1. Design of Microfluidic device. (A) Digital photograph of microfluidic device, bonded 

on 24 X 60 mm coverslip. (B) Schematic illustration of temporal stimulation. Switching on-and-

off state provide pulsatile stimulation to cell chamber. (C) Intensity profiles of computer-controlled 

temporal stimulation. 

Figure S2. (A) Average and single cell trajectories of ERK kinetics measured without any GF 

stimulation. Actual stimulation induced at least 80 minutes after monitoring to stabilize the 

measurement. (B) Average and single cell trajectories with 25ng/ml EGF stimulation. Stimulation 

started at 0 hour. Black bar on time-axis represent the presence of GF at each time point. 

Figure S3. Average and single cell trajectories of ERK activity by various stimulation patterns. 

Stimulation started at 0 minute. Black bar on time-axis represent the presence of GF at each time 

point.  

Movie S1. Demonstration of GF stimulation, visualized by Rhodamin-dextran. Scale bar is 

100µm. 

Movie S2. Time series of ERK response by sustained GF stimulation with 25 ng/ml EGF in a 

whole field of view by 20x objective (left), and 3 representative cell. (right) Scale bar is 20µm. 

Movie S3. Time series of ERK response by 3-minute pulsatile GF stimulation with 25 ng/ml EGF 

in a whole field of view by 20x objective (left), and 3 representative cell. (right) Scale bar is 20µm. 

Movie S4. Basal level ERK activity observed with 30-second time resolution. Scale bar is 20µm. 
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