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Polarization Characterization of Fluorescence Resonance Energy Transfer
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Abstract
as donor and acceptor dyes. The polarization properties of FRET optical microfluidic lasers were investigated based on the

A pair of fluorescent molecules capable of producing fluorescence resonance energy transfer (FRET) were used

G-quadruplex structure of deoxyribonucleic acid (DNA) molecules using a Fabry-Perot (F-P) microcavity as an optical
resonance cavity. In the experiment, five solutions of DNA of varying K concentrations (whose molecular ends are each
labeled with a pair of fluorescent dyes that can produce FRET) were studied and excited with linearly polarized pump light,
and the ratio of the slope of the laser threshold curve of the acceptor in the parallel polarization direction (parallel to the pump
light polarization direction) and the slope of the laser threshold curve (SER) in the vertical polarization direction (vertical to
the pump light polarization direction) was used as the detection signal of the laser polarization of the acceptor. Findings
indicate that as the K™ content in the DNA solution increases, the pumping threshold of the acceptor laser decreases, energy

conversion efficiency improves, and the slope ratio of the acceptor laser reduces, leading to decreased polarization.

Key words fluorescence resonance energy transfer; optofluidic laser; Fabry-Perot microcavity; laser polarization
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Fig. 1 Experimental setup and materials. (a) Single-stranded DNA; (b) G-Quadruplex DNA; (¢) diagram of the experimental setup
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Ingredient Concentration pH
Tris-HCI buffer 0.1 mol/L
DNA molecule solution 50 pmol/L
8. 04

0, 5, 10, 20, 50 umol/L
100, 95, 90, 80, 50 wmol/L

KClI solution

LiCl solution
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Fig. 2 Spectral graphs. (a) Spectral graph of the receptor laser in parallel polarization direction at 0 pmol/L. K; (b) spectral graph of the

receptor laser in vertical polarization direction at O pmol/L. K" ; (c) spectral graph of the receptor laser in parallel polarization
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Table 2 Curve slopes and laser thresholds in the parallel and perpendicular directions for acceptor lasers with different concentration

of K" in the solvent

Slope of the threshold curve /(mm®+pJ™")

Threshold /(pJ-mm )
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Vertical polarization
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10 315.59 54
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50 869. 69 565
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