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Construction and optimization of a novel plasma membrane model
for membrane affinity assay based on polydiacetylene vesicles
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Abstract: Most drugs need to interact with cell membrane to reach the biological target, so that membrane
affinity assay is an important early screening step in drug discovery. However, at present, the traditional oil-water
distribution method is still used, a new, simple and accurate method for membrane affinity assay is urgently
needed. In this study, according to the colorimetric principle, a new assay model based on polydiacetylene vesicles
was optimized through a series of experiments including different concentrations of vesicle solution, temperature,
or pH reaction environment. On this basis, tetracaine hydrochloride, 2-methylimidazole and histamine were used as
model drugs to measure the membrane affinity constants and verify the between-batch precision of the optimized
assay model (relative standard deviation less than 5%). In addition, polydiacetylene vesicles were stable for up to
180 days, demonstrating the potential application of the assay model. This strategy is simple, stable, reliable, with
high reproducibility, low cost and easy to promote, which provided a new tool and a new direction for the high-
throughput assay of membrane affinity.
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Schematic diagram of novel plasma membrane model for membrane affinity assay based on polydiacetylene vesicles. A:

Chemical composition and colorimetric response process of DMPC-PDA vesicles; B: Optimization of membrane affinity assay model based

on DMPC-PDA vesicles. PDA: Polydiacetylene; DMPC: 1,2-Dimyristoyl-sn-glycero-3-phosphocholine; UV: Ultraviolet
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Figure 2 Preparation and characterization of DMPC-PDA vesicles. A: Hydrodynamic diameter and zeta potential of DMPC-PDA vesicles;
B: Dynamic light scattering (DLS) profile of DMPC-PDA vesicles; C: UV-vis spectrum and digital photograph of DMPC-PDA vesicles. x + s,

n=3
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Figure 3  Effect of concentration on determination. A: UV-vis spectra and digital photographs of DMPC-PDA vesicles at different
concentrations before receiving stimuli; B: UV-vis spectra and digital photographs of DMPC-PDA vesicles at different concentrations after

receiving stimuli; C: Colorimetric response (CR) values and digital photographs of DMPC-PDA vesicles. n.s.: Not significant. x + s, n =3
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Figure 4 Effect of temperature on determination. A: UV-vis spectra and digital photographs of DMPC-PDA vesicles under different

temperature before receiving stimuli; B: UV-vis spectra and digital photographs of DMPC-PDA vesicles at different temperature after

receiving stimuli; C: CR values and digital photographs of DMPC-PDA vesicles.
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Figure 5 Effect of pH on determination. A: UV-vis spectra and digital photographs of DMPC-PDA vesicles under different pH before

receiving stimuli; B: UV-vis spectra and digital photographs of DMPC-PDA vesicles at different pH after receiving stimuli; C: CR values
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Figure 6 Determination of membrane affinity constant of three reference compounds. A: CR value-concentration curves of tetracaine

hydrochloride, 2-methylimidazole, and histamine; B: Double-reciprocal plots of tetracaine hydrochloride, 2-methylimidazole, and histamine.
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