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Abstract

characteristic, fluorescence resonance energy transfer (FRET) quantitative measurement (spFRET) method based

Owing to its inherent ability to overcome the spectral crosstalk, high sensitivity, and non-destructivity

on spectral unmixing has been generally regarded as the most promising approach of live-cell FRET measurement.
This paper first briefly introduced the quantitative FRET measurement method and the related research advances on
FRET technology. Second, the principle, development process, and robustness of spFRET based on linear
separation of emission spectra ( Em-unmixing) and linear separation of excitation emission spectra ( ExEm-
unmixing), respectively, were introduced. Finally, the potential advantages of the two spFRET technologies in live-
cell FRET applications was also provided and discussed.
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Fig. 1 Emission spectra and excitation emission spectra of living HepG2 cells CTV, C5V, CVC, VCV, C+V and C32V+

CH2 . (a) Fluorescence images of cells with different FRET constructs. Scale bar is 10 pm; (b) unit-area normalized

emission spectra measured from the corresponding cell 1 and cell 2 at Ex405 or Ex436 excitation; (c¢) unit-volume

normalized excitation emission spectra measured from the corresponding cell 1 and cell 2 at Ex436 or Ex470 excitation
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Fig. 2 Statistical E and R¢ of HepG2 cells CTV, C5V, CVC, VCV, C+ V and C32V + C with different SNR**/.
(a) Statistical E with Rex=>9; (b) statistical R¢ with Rew>>9; (c¢) statistical E with 3<ZR<9; (d) statistical R¢
with 3<TR<<9; (e) statistical E with Rew<3; (f) statistical R¢ with Rgy<<3
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Table 1 Statistical E and R¢ values in cell 1 and cell 2 measured by ExEm-spFRET
and Ilem-spFRET method!®*
. . E R
Construct Condition ExEm-spFRET Iem-spFRET ExEm-spFRET Iem- spFRET
Rs™>9 0.04=£0.01 0.04=+0.01 0.9440.03 0.95+0.03
CTV 9>Rsy >3 0.04=£0.01 0.04+0.01 0.92+0.03 0.94+0.05
Rn<<3 0.02£0.01 0.02+0.01 0.9140.04 0.98+0.12
Rn>9 0.4740.02 0.47+0.02 1.0040.03 1.0540.05
C5V 9>Rsw >3 0.45+0.01 0.45+0.01 0.98+0.03 1.0440.14
Rn<<3 0.42740.02 0.41740.02 0.9540.07 0.9840.20
R=>9 0.4140.02 0.42740.02 0.52740.01 0.44=0.05
CVC 9>Rsy >3 0.40£0.01 0.407£0.01 0.53740.01 0.46+0.06
Rn<<3 0.41£0.02 0.4040.02 0.4940.01 0.46+£0.29
Rsv>9 0.6940.02 0.69740.03 2.27£0.16 2.25740.24
VCV 9>Rsy >3 0.6740.02 0.66+0.02 2.28+0.08 3.12+0.50
Rn<<3 0.70+0.02 0.64+0.03 2.314+0.02 4.28+1.37
Rsn>9 0.04£0.01 0.03+0.01 0.73+£0.22 0.76+0.23
C+V 9>R>3 0.0440.02 0.03+0.02 0.81£0.22 0.85+0.23
Rn<3 0.04=+0.01 0.01£0.01 0.83+0.48 0.83+0.52
Rsn>9 0.2340.05 0.23+0.05 0.67+0.13 0.76+0.18
C32V+C 9>Rsy >3 0.23£0.04 0.2340.05 0.7040.13 0.68+0.21
Rn<3 0.22£0.06 0.2240.06 0.6640.19 0.63+£0.23
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