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Abstract Three-cube-based fluorescence resonance energy transfer (E-FRET) microscopy is the most popular live-
cell quantitative FRET imaging technique owing to its high sensitivity, no damage and fast measurement speed. To
realize live-cell online real-time quantitative FRET imaging, we propose an automatic cell imaging background
recognition and threshold setting method that counts gray values of an image pixel by pixel and assign the first peak
gray value in the corresponding gray value-count plot as the background. The 8 (the empirical constant) times of the
background value are set as a threshold. The corrected donor-excitation and donor-detection, and acceptor-excitation
and acceptor-detection images obtained by subtracting the corresponding threshold from the raw images are used to
create a Boolean logic template for data filtering of the FRET efficiency and relative concentration ratio between the
acceptor and the donor via logical and operation. The results obtained through online dynamic quantitative E-FRET
images of live cells expressing different plasmids on our self-assembled automatic E-FRET microscope are consistent
with the expected values.
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Mean SD Mean SD
0 0.2835 0.1146 1.12 1.15
1 0.3187 0.0363 1.13 0.07
2 0.3019 0.0293 1.14 0.05
3 0.3123 0.0266 1.14 0.04

Notes: reported EM is 0.29940.004, and expected R is 1
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Mean value SD Reported value Mean value SD Expected value
0 0.3200 0.1144 1.28 0.96
C4Y 1 0.3165 0.0396 0.299+0.004 1.14 0.08 1
2 0.2911 0.0277 1.13 0.07
0 0.2391 0.0736 1.27 0.70
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2 0.2206 0.0382 1.09 0.09
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2 0.1486 0.0319 1.09 0.10
0 0.0907 0.0534 1.23 0.92
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