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Abstract
The crystal structure of bovine rhodopsin, a G-protein coupled receptor was solved by MAD phasing
using 3.300 resolution MAD data set collected at SPring-8 BL45XU, and followed by the structural
refinement at 2.800 resolution using a twinned crystal data collected at APS 19-1D.
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Fig. 1 Three-dimensional Structure of Bovine Rhodopsin.
Cartoon model of bovine rhodopsin with a transparent
molecular surface. Cytoplasmic and extracellular domains
are up and down, respectively. 11-cis-Retinal is connected
at Lys269 as a protonated Schiff-base in yellow-ball
model, and two sugar moieties are attached at Asn2 and
Asn15 in stick models colored by sky-blue.
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Fig. 2 Schematic Secondary Structure of Bovine Rhodopsin after Hargrave's.
Filled residues are conservative residues among GPCRs. All colored residues are corresponding to the mentioned residues
in Fig. 3 and 4. Orange colored S-S bridge is in Fig. 3A, pink, sky-blue and light-green residues are in Fig. 3B, 3C and 3D,
respectively. Yellow colored residues are the vicinity of 11-cis-retinal within 400 as in Fig. 4.
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Fig. 3 Interesting Sub-structures in Bovine Rhodopsin.

oooooon
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A: Conserved S-S bridge between Cys110 and Cys187 on the transmembrane helix 0 and extracellular loop 0 among
GPCR family. B: Asp/Glu-Arg-Try motif in GPCR family. The putative salt bridges and hydrogen bonds are indicated by
break-line in yellow. These residues contribute to the electrostatic negative surface surrounded by hydrophobic wall at the
bottom of the pocket in the cytoplasmic domain. C: Hydrogen bonding network between transmembrane helices near the
cytoplasmic domain. D: Additional short and amphiphilic helix O just after transmembrane helix 0. The angle between
helices 0 and [0 is almost right angle and the bent structure of the helices is supported by aromatic ring stacking with the
side chains of the conserved Tyr306 and Phe313 in space filled model with sky-blue colored carbon atoms.
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Fig. 4 The Environment of the Chromophore, 11-cis-Retinal in Connection with a Schiff-Base of € -Amine in Lysine 269.
Al 2Fo - Fc and retinal omit Fo - Fc maps calculated using model phases contoured at 100 bluel and 500 redd with the

current refined model in the vicinity of the bound retinal.

B0 Cartoon model of the bound retinal with side chains of neighbor residues within 400 from the bound retinal.
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