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Abstract

Three mutant forms of Rhodobacter sphaeroides cytochrome ¢ oxidase (RsCcO) were
created to test for multiple K-path entry sites (E101W), the existence of an “upper ligand site”
(M350W), and the nature and binding specificity of the “lower ligand site” (P315W/E101A) in
the region of a crystallographically-defined deoxycholate at the K-path entrance. The effects of
inhibitory and stimulatory detergents (dodecyl maltoside and Tween20) on these mutants are
presented, as well as competition with other ligands, including the potentially physiologically
relevant ligands cholesterol and retinoic acid. Ligands are shown to be able to compete with
natural lipids to affect the activity of membrane-bound RsCcO. Results point to a single K-path
entrance site at E101, with a single ligand binding pocket proximal to the entrance. The affinity
of this pocket for amphipathic ligands is enhanced by removal of the E101 carboxyl and blocked
by substituting a tryptophan in this area. A new crystal structure of the E101A mutant of RsCcO
is presented that illustrates the structural basis of these results, showing that the loss of the E101
carboxyl creates a more hydrophobic groove consistent with altered ligand affinities.
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LAbbreviations

bovCcO, CcO from bovine (Bos taurus); CcO, cytochrome c oxidase; COVs, cytochrome ¢
oxidase-containing lipid vesicles; DDM, dodecyl (lauryl) maltoside; DHA, docosahexaenoic
acid; DM, decyl maltoside; DOC, deoxycholate; FCCP, carbonyl cyanide-4-
(trifluoromethoxy)phenylhydrazone; PDB, Protein Data Bank; PdCcO, CcO from Paracoccus
denitrificans; RA, retinoic acid; RsCcO, CcO from Rhodobacter sphaeroides; WT, wild type



Download English Version:

https://daneshyari.com/en/article/8298526

Download Persian Version:

https://daneshyari.com/article/8298526

Daneshyari.com


https://daneshyari.com/en/article/8298526
https://daneshyari.com/article/8298526
https://daneshyari.com

