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Cell membrane matrices are mainly composed of lipids and membrane proteins. Membrane proteins,
present in the membrane, performing a vast majority of functions including signal reception', material
transport and biochemical reactions™, that occur at membrane-liquid interfaces. High compatibility
between cell membranes and membrane proteins are necessary for living organisms to finish complicated
tasks and thrive in the nature®. Inspired by living cell systems, researchers are using lipids and lipid-like
membrane matrices as models for functional biomimetic membranes development and the number of these
membrane matrices are increasing. However, only compatible biomimetic membranes specific to different
membrane proteins will provide desired membrane performance’. Highly compatible biomimetic
membranes have high membrane protein reconstitution density without compromising membrane protein
single molecule properties. However, there are few accurate methods for compatibility evaluation®.
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novel biomimetic membrane research. Previous
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accurately measured at the single molecule level. By  Figure: Illustration of developed method for measuring

reconstituting AQPs into different ABMs (both block  membrane protein compatibility.

copolymers and lipids), we show that AQP single

channel water permeability stays similar in different membranes. However, reconstitution density varies in
different materials, and AQPs have higher reconstitution density in block copolymers. We have also
implemented this evaluation method on other membrane proteins and artificial water channels’ and these
results will be summarized as well.

References:

1. Broselid, S. et al. G protein-coupled Receptor 30 (GPR30) Forms a Plasma Membrane Complex with Membrane-
associated Guanylate Kinases (MAGUKSs) and Protein Kinase A-anchoring Protein 5 (AKAP5) That Constitutively
Inhibits cAMP Production. Journal of Biological Chemistry 289, 22117-22127,(2014).

2. Parker, M. D., Myers, E. J. & Schelling, ]. R. Na+-H+ exchanger-1 (NHE1) regulation in kidney proximal tubule. Cell.
Mol. Life Sci. 72, 2061-2074,(2015)

3. Krall, ]. F. & Korenman, S. G. Soluble Precursor of Membrane-Associated Protein-Kinase in Uterine Smooth-
Muscle Cells. Arch. Biochem. Biophys. 199, 479-487,(1980).



Shen, Y.-x., Saboe, P. 0., Sines, I. T., Erbakan, M. & Kumar, M. Biomimetic membranes: A review. Journal of
Membrane Science 454, 359-381,(2014)

Nichols, S. P., Koh, A, Storm, W. L., Shin, ]. H. & Schoenfisch, M. H. Biocompatible Materials for Continuous
Glucose Monitoring Devices. Chem. Rev. 113, 2528-2549,(2013)

Kumar, M., Grzelakowski, M., Zilles, ]., Clark, M. & Meier, W. Highly permeable polymeric membranes based on
the incorporation of the functional water channel protein Aquaporin Z. Proceedings of the National Academy of
Sciences of the United States of America 104, 20719-20724,(2007)

Kowal, ]., Zhang, X,, Dinu, I. A,, Palivan, C. G. & Meier, W. Planar Biomimetic Membranes Based on Amphiphilic
Block Copolymers. ACS Macro Letters 3, 59-63,(2014)

Erbakan, M., Shen, Y.-x., Butler, P. ], Kumar, M. & Curtis, W. R. Molecular cloning, overexpression and
characterization of a novel water channel protein from Rhodobacter sphaeroides. PLoS ONE 9, e86830,(2014)
Shen, Y. X. et al. Highly permeable artificial water channels that can self-assemble into two-dimensional arrays.
Proceedings of the National Academy of Sciences of the United States of America 112,9810-9815, (2015).



