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CORRESPONDENCE

cyanopindolol bound to purified ,-AR to
directly monitor ligand removal by dialysis,
performed on the sample used to create the
crystals, could have provided convincing evi-
dence that all the cyanopindolol was actu-
ally removed and was therefore absent in the
crystals produced.

The R factors that we report are markedly
higher than those reported by Huang et al.
(Ryork 30.99% and R, 35.46%). There are
two possible explanations for this: the first is
differences in modeling the solvent contribu-
tion in PHENIX” and REFMACS5; the second
is the unusual distribution of atomic B factors
in the PDB 4GPO coordinate file, in which
there are large differences in B factors for
bonded side chain atoms, including B factors
both increasing and decreasing along the
length of the side chain (e.g., Met36 in chain A
has B factors of 75, 30, 24, 118 and 128 A2 for
CA, CB, CG, SD and CE atoms, respectively).
This variation does not seem to be physically
reasonable and may represent overfitting of
the data. It would have been useful to carry
out refinement against the original data rather

than the anisotropically truncated and sharp-
ened data that were deposited; however the
original data were not made available to us.
The R factors for our final model are within
the expected range for a structure refined at
this resolution.

A consequence of the presence of cyanopin-
dolol in the PDB 4GPO crystal structure is that
the dimensions of the ligand-binding pocket
need to be reassessed. Specifically, the contrac-
tion of the ligand-binding pocket reported by
Huang et al. is no longer feasible, owing to
steric clashes between the ligand and the side
chains on helix 5. The ligand-binding pocket
in the structure that we have refined from the
same data exhibits dimensions identical to
those in the original cyanopindolol-bound
structure (PDB 2V'T4).

The discrepancies that we have described
in the PDB 4GPO structure are in the ligand-
binding pocket. However, the interesting
packing of 3;-AR monomers within the crys-
tal to form parallel dimers, which could be of
physiological relevance, was unaffected upon
rerefinement of the data.

Note: Any Supplementary Information and Source Data
files are available in the online version of the paper
(doi:10.1038/nsmb.3130).
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Huang et al. reply:

In response to the points raised by Leslie, Warne
and Tate!, we reexamined the structural model
that we deposited in the Protein Data Bank
(PDB 4GPO) and obtained similar results to
those that we reported previously?; i.e., we could
observe some small extra density but no ligands.
In addition, we asked another protein crystal-
lography group to check the deposited data set,
and they were also unable to find ligands in our
structure (Jean Jakoncic (Brookhaven National
Laboratory), personal communication).

We then checked the electron density maps
of our structure with other web servers. On the
PDB_REDO web server, the maps from both
the ‘conservatively optimized structure’ and the
‘fully optimized structure’ did not show extra
density for a ligand in either chain A or chain B
(http://www.cmbi.ru.nl/pdb_redo/gp/4gpo/

index.html). However, on the Electron Density
Server (EDS), the map showed the presence of
extra electron density in both chains. We do
not know why the map on the EDS web server
shows the presence of this extra density.

The presence or absence of cyanopindolol in
our structural model was carefully discussed in
the paper. From our radioligand binding stud-
ies, the 3, -adrenergic receptor (;-AR) protein
sample used for the crystallization study yielded
the same K value for dihydroalprenolol as that
in cells expressing wild-type 3;-ARs. This indi-
cated that most B1-ARs in the protein sample
were not bound with cyanopindolol; otherwise,
we would have observed a rightward shift in
the competition curve. In addition, at pH 4, the
ligand binding was decreased by approximately
ten-fold compared to that at pH 7.7. From our
mass spectrometry analysis, we estimated that,

if cyanopindolol were present, <1% of receptors
would be bound with cyanopindolol. One could
argue that only cyanopindolol-bound B1-ARs
were stable; however, in our hands, purified
B1-AR(m23) proteins were stable at pH 4 for
up to 6 months.
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