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says, it creates a bottleneck because each protein may require a different detergent, and the technique can ruin the Media Contact
protein’s biological functionality. Syl Kacapyr
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For their SIMPLEx method, the engineers used recombinant DNA techniques to stitch together an artificial membrane  vpk6@cornell.edu

protein with an identity crisis — one that maintains its biological function, but thinks it’s soluble in water.

Using E. coli as their host cells, they modified one end of their desired membrane protein with a decoy protein that
tricks the E. coli into expressing the membrane protein in the cytoplasm instead of in the lipid membrane. At the other
end, they attached what’s called an amphipathic protein, which has both a hydrophilic and hydrophobic end, as a
shield that protects the membrane protein from water — an effective substitute for the normal role of the lipid
membrane.

The technique so far appears to be applicable to a wide range of membrane proteins from all domains of life. The
researchers hope to continue experimenting with it not only to fully characterize more membrane protein structures,
but also to engineer proteins used in biological pathways like glycosylation, which is the ubiquitous life process of
attaching sugar molecules to proteins. This is one of DeLisa’s main research interests.

The paper, titled “Making water-soluble integral membrane proteins in vivo using an amphipathic protein fusion
strategy,” included co-author Lois Pollack, professor of applied and engineering physics, whose lab provided small-
angle X-ray scattering characterization of the chimeric protein structures, performed at the Cornell High Energy
Synchrotron Source. The work was supported by the National Science Foundation and the National Institutes of
Health.
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