Biophysical Journal

f

Biophysical Society

Interfacial Binding Sites for Cholesterol on TRP lon

Channels

Anthony G. Lee'"

School of Biological Sciences, University of Southampton, Southampton, United Kingdom

ABSTRACT Transient receptor potential (TRP) channels are members of a large family of ion channels located in membranes
rich in cholesterol, some of whose functions are affected by the cholesterol content of the membrane. Here, cholesterol binding
to TRPs is studied using a docking procedure that allows the transmembrane surface of a TRP to be swept rapidly for potential
binding sites at the interfaces on the two sides of the membrane. Cholesterol docking poses determined in this way match 89%
of the cholesterol hemisuccinate molecules in published TRP structures when cholesterol hemisuccinate molecules unlikely to
represent typical bound cholesterols are excluded. TRPs are tetrameric, with large clefts at the interfaces between subunits;
cholesterol poses are located in hollows, largely within these clefts. Comparison of cholesterol poses with phospholipid binding
sites suggests that binding of cholesterol to a TRP need not result in displacement of phospholipid molecules from the TRP

surface.

bind at different sites on the TRP surface.

SIGNIFICANCE Transient receptor potential (TRP) channels are located in membranes rich in cholesterol, and the

cholesterol content of the membrane can affect TRP function. This article reports a study of cholesterol binding to 81 TRPs.
The binding sites for cholesterol detected here correspond to hollows on the transmembrane surfaces of the TRPs, located
between protein ridges. It is shown that cholesterol molecules can adopt a variety of poses within these hollows so that
binding is unlike binding at a typical ligand binding site where a single binding pose predominates. Comparison between
resolved phospholipid molecules and the cholesterol binding poses suggests that phospholipids and cholesterol will often

INTRODUCTION

Members of the transient receptor potential (TRP) super-
family of cation channels play important roles in a wide va-
riety of multicellular organisms in both excitable and
nonexcitable cells (1). The superfamily contains seven sub-
families, TRPA (ankyrin), TRPC (canonical), TRPM (mela-
statin), TRPML (mucolipin), TRPN (Drosophila NOMPC),
TRPP (polycystin), and TRPV (vanilloid); an eighth sub-
family, TRPY, is found only in yeast. The TRPs are all tet-
ramers of identical or homologous subunits, each subunit
containing six transmembrane (TM) helices in a domain-
swapped arrangement, S1-S4 forming the voltage-sensor-
like domain (VSLD) with S5 and S6 forming the pore
domain. This arrangement results in a particularly rough
TM surface (Fig. 1) with a deep cleft between neighboring
subunits, with the left-and right-hand edges of the cleft
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being formed by the VSLD domains and the back of the
cleft being formed by two of the pore domains. Although
an intracellular (IC) location has been suggested for some
TRPs (2), most are located in the outer membranes of cells,
membranes that, in animals, have a high content of choles-
terol (3). The functions of many TRPs are sensitive to the
cholesterol content of the membrane, including TRPM3,
TRPM7, TRPMS, TRPV1, and TRPV3 (4-6). Further,
TRPM3 is activated, and TRPCS is inhibited by pregneno-
lone sulfate (7,8), a steroid that binds to the GABA 5 recep-
tor (9) at sites in which docking studies show that
cholesterol also binds (unpublished data). The observed
effects of cholesterol on TRP function could follow
from changes in the mechanical properties of the membrane
or be due to direct binding of cholesterol to the channel
protein (10).

An important question that first needs to be addressed is
whether a cholesterol molecule colliding with the TM sur-
face of a membrane protein sees a totally undifferentiated
surface or whether it sees particular sites (“hot spots”)
where it would prefer to reside. Crystallographic structures
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FIGURE 1 (A) shows the TM surface of TRPM4 (PDB: 6BQR) with the
deep cleft between subunits A (left) and B (right). (B) shows the TM helices
for subunits A (orange), B (blue), C (green), and D (yellow). TM helices in
subunits A and B are numbered, together with TM helices 5 and 6 of subunit
C. Red and blue bars show the locations of the membrane surfaces as calcu-
lated by OPM for the EC and IC sides, respectively. To see this figure in
color, go online.

of some G-protein-coupled receptors (GPCRs) show small
numbers of resolved cholesterol molecules on the protein
surface, suggesting that binding sites for cholesterol do
exist, although there is a possibility that some of the
resolved cholesterols are crystallization artifacts (reviewed
in (11)). Of course, it is also possible that there are binding
sites for cholesterol not identified in structural studies,
either because molecules bound at these sites are too mo-
bile to be resolved or because the overall resolution is
too low. Although no crystallographic or cryogenic elec-
tron microscopy (cryo-EM) structures of TRPs show bound
cholesterol, some do show bound cholesterol hemisucci-
nate (CHS) molecules (Table 1), with CHS, a water-soluble
derivative of cholesterol (Fig. 2 A), being used to stabilize
many membrane proteins; CHS is used instead of choles-
terol because of its solubility in maltoside detergents
(12). The fact that CHS molecules used during protein pu-
rification are retained despite later detergent removal steps
(13) suggests that the CHS could be bound at sites of rela-
tively high affinity. CHS and cholesterol have similar ef-
fects on the physical properties of lipid bilayers and on
membrane protein function (14), but the relationship be-
tween cholesterol and CHS binding needs to be defined.
Methods additional to crystallography and cryo-EM will
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therefore be needed to define the pattern of cholesterol
binding to TRPs.

Although the majority of cholesterol molecules in a lipid
bilayer are anchored by their —OH groups at the interface
between the hydrophobic core of the bilayer and the polar
lipid headgroup region (3), a small proportion are thought
to locate with their —OH groups deep within the bilayer
(15-17). The —OH groups of these deep cholesterol mole-
cules, lying within the central core of the bilayer where dis-
order is highest, have been shown using molecular dynamics
(MD) and docking approaches to hydrogen bond to suitable
acceptors and donors on membrane proteins, including
GPCRs and TRP channels (17,18). Here, a docking
approach using AutoDock Vina (19) is used to study how
cholesterol molecules, anchored at the membrane inter-
faces, bind to TRP channels at sites referred to as interfacial
sites to distinguish them from the deep cholesterol binding
sites studied previously.

To help define binding sites for cholesterol, a number of
binding motifs such as the CRAC, CARC, and CCM motifs
have been proposed, but these have proved to be of limited
value (20-22); a recent MD study identifying hydrophobic
pockets that bind cholesterol on Kir2.2 channels found
that none contained cholesterol-binding motifs (23). Part
of the problem is that although hydrogen bonding to the
cholesterol —OH plays an important part in binding, much
of the hydrogen bonding at interfacial sites is not to protein
residues but to the headgroup and backbone regions of
neighboring phospholipids or to water; of the resolved
CHSs bound to TRP channels (Table 1), only 40% show
hydrogen bonding to the protein.

Binding of cholesterol and phospholipids to membrane
proteins has been studied extensively using MD methods
(24-27). These studies have provided much important infor-
mation about lipid binding, particularly about the dynamics
of the process, but the studies require very long simulation
times to ensure convergence and it is not easy to define spe-
cific binding sites from such studies (23,28). Identification
of binding sites for cholesterol by MD methods is more
difficult than for conventional ligands (or drugs) because
of the very high concentrations of cholesterol that need to
be modeled. A typical ligand binding site has an affinity
in the uM range and, for example, for a solution of 1 uM
ligand in water, only approximately 1in 5 x 10’ collisions
with a protein surface will be ligand collisions, most of the
rest being water collisions. In contrast, in a typical plasma
membrane, the fraction of the lipid molecules that are
cholesterol is approximately 0.3 (3) so that approximately
one in three of the lipid collisions with the TM surface of
a membrane protein will be cholesterol collisions. In an
MD simulation, it is then necessary to distinguish between
the many cholesterol molecules that are on the TM surface
at any given time simply as a result of random collisions
with the surface and those that can be considered to be
“bound” at specific sites on the surface; MD simulations
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TABLE 1 Matching of Crystallographic and Docking Results for Cholesterol Binding to TRP Channels

Matched™"

Unmatched"*

A801, B801, C801, D801
A1001, B1001, C1001, D1001

A803, B802, C802, D802

A3000, B3000, C3000, D3000

A1302, B1302, C1302, D1302
A1301, B1301, C1301, D1301
A1303, B1303, C1303, D1303
A1302, B1302, C1302, D1302
A1301, B1301, C1301, D1301
A1303, B1303, C1303
A1204, B1204, C1202, D1202

A1207, B1206, C1204, D1205
A1208, B1207, C1205, D1207

D1303

[A1205], [B1203], [B1205], [C1201]
[C1203], [D1201], [D1203], [D1204]
A1206°, A1209°, B1208°, D1206°

A1303, A1304, C1301, D1302
A1301, A1302, A1305, B1301
B1302, C1302, D1301, D1303

PDB Side

TRPC4 Ion Channel

5796 1C

6GLK 1C

TRPCS5 Ion Channel

6AEI 1C

TRPM2 Ion Channel”

6CO7 EC

TRPM4 Ion Channel

6BQR EC
1C
IC

6BQV EC
1C
1C

6BWI EC
EC
IC
1C

TRPM?7 Ion Channel

5ZX5 EC
1C
IC

TRPML3 Ion Channel

5W3S EC
IC

A601, B602, C606, D605
A605, B604, C602, D604

A606, B601, C607, D602

“Rmsd between crystallographic CHS molecule and docked cholesterol less than 6.5 A

"Crystallographic CHS named as in PDB file.

“Entries in brackets may not be good models for cholesterol binding based on the separation between the cholesterol O atom of CHS and the interface, as

described in the text and shown in Fig. S1.
dCrystallographic steroid modeled as cholesterol.

°CHS highly tilted (56°-65°) and matched by cholesterol docking poses rejected on the basis of tilt angle (>30°).

for GPCRs and ion channels suggest that cholesterol mole-
cules collide with most of the TM surface of the protein with
just a few sites where cholesterol has a higher probability of
binding (23-25,28). An additional problem in identifying
cholesterol binding sites follows from the fact that in a
membrane, the high concentration of cholesterol means
that the affinity of a site for cholesterol needs not be high
to ensure a high degree of occupancy of the site. The high
affinity and specificity of a typical ligand binding site is
due to multiple structurally specific interactions between
the ligand and the protein residues making up the site
(29). In contrast, cholesterol binding sites need not be
deep energy wells into which a cholesterol molecule falls
to occupy a single well-defined conformational state but
can be shallow energy wells able to accommodate a choles-
terol molecule in a range of binding poses, as shown in MD
simulations of GPCRs (25,28) and Kir2.2 channels (23).
This is consistent with crystallographic studies of GPCRs
in which binding poses for cholesterol molecules at a given
site on a given protein differ between its various reported
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structures (11). Mobility of cholesterol molecules in a bind-
ing site makes it more difficult to define the protein residues
contributing to the site, a problem made even more difficult
by the fact that neighboring residues will be in contact with
cholesterol molecules as a result of random collisions of
cholesterol with the surface.

Here, a molecular docking approach is used to sweep the
TM surface of TRP channels for potential binding sites for
cholesterol, a method used previously to study binding of
cholesterol to GPCRs (11). Docking studies make use of
protein structures generated from x-ray and cryo-EM studies
and generally allow no movement of protein residues; in this
regard, the conditions of a docking study are comparable to
those of an x-ray or cryo-EM study in which low tempera-
tures are used to reduce motion. A potential problem with
the docking approach is then that it fails to allow for
changes in structure at a binding site that might follow
from ligand binding (30). However, no differences were
observed between docking cholesterol to GPCR structures
that contained cholesterol but from which the cholesterol



molecules had been extracted before docking, and docking
to structures that had been determined in the absence of
cholesterol (11). It was concluded that ligand-induced
conformation changes were absent at cholesterol binding
sites on TM surfaces, a consequence of shallow energy wells
that allow a cholesterol molecule to adopt a variety of bind-
ing poses within the site; binding sites for cholesterol on
membrane proteins have been referred to as simple “greasy
hollows” (11). A second potential problem with the docking
approach is that it works with bare protein surfaces and so
cannot include an explicit lipid bilayer surrounding the pro-
tein; in this, the docking approach is again comparable to the
conditions found in x-ray and many cryo-EM studies. In the
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FIGURE 2 Docking and crystallographic results
for the TRPM4 channel (PDB: 6BQR). (A) and (B)
show, respectively, the structures of CHS and
cholesterol with the C3 position marked at which
either a hemisuccinate (A) or an —OH group (B) is
attached. (C), (D), and (F) show protein surfaces,
colored by surface depth in A, as given by the scale
at the bottom. (E) shows TM helices labeled by sub-
unit and TM helix number. (C) and (E) show the
three resolved CHS molecules per subunit, two of
which (spheres, blue; oxygen, red) are clear in this
view, with the third (spheres, green) being largely
hidden in (C). (D) shows the selected docking poses
for cholesterol, colored as in (C). (F) shows docking
poses in the left-hand IC site for cholesterol and
CHS. For cholesterol, the most stable docking pose
(lines, blue) is shown, as in (D), together with a re-
jected pose (lines, green) occupying the right-hand
fork of the binding site. For CHS, the most stable
binding pose is shown (ball and stick, magenta)
together with the second most stable binding pose
(ball and stick, orange) occupying the left-hand
fork of the binding site. To see this figure in color,
go online.

studies reported here, the lack of a lipid bilayer around
the TM surface of a protein was ameliorated in two ways.
First, competition between cholesterol and lipid fatty acyl
chains for binding to the hydrophobic TM region of the pro-
tein was accounted for by reducing to zero the hydrophobic
component of the total docking energy (18). Second, model
interfaces were created on the extracellular (EC) and IC
sides to which a cholesterol -OH group could hydrogen
bond, to mimic the interactions with hydrogen-bond donors
and acceptors present in the interface regions of a lipid
bilayer (11).

The protocol employed generates a maximum of 200
cholesterol binding poses that must be processed to produce
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a meaningful set of strong binding sites, separating such
sites from weaker, background sites and from “false” sites.
This cannot be done solely on the basis of the docking en-
ergies calculated by AutoDock Vina because these energies
are based on a statistical scoring function and so are less
reliable than calculations based, for example, on force field
methods (19). Rather, the method of selection adopted was
an evidence-based approach, designed to select potential
binding sites whose characteristics match those of known
interfacial cholesterol binding sites. An analysis of the
131 interfacial cholesterols resolved in GPCR structures
showed that the maximum tilt angle between the long axis
of the cholesterol ring system and the bilayer normal was
30° and that the minimum number of residues contacted
by a bound cholesterol was eight (11). The criteria adopted
for selecting a binding pose were therefore a tilt angle of 30°
or less and a minimum number of residue contacts of eight.
Because many TRP structures show C4 symmetry, an addi-
tional filtering step was applied in the TRP studies based on
this symmetry (see below).

In studies of GPCRs (11), it was shown that interfacial
cholesterols bind with their -OH groups close to the mem-
brane interfaces around the protein, as given by the Orien-
tations of Proteins in Membranes (OPM) database (31).
However, binding of CHS is more complex than binding
of cholesterol because CHS can anchor at an interface
either through the ester group attached to C3 of the choles-
terol ring or through the carboxyl group of the succinate
moiety (Fig. 2, A and B). This is illustrated in Fig. 2 for
TRPM4 in which three CHSs are resolved per subunit
(13). On the EC side, CHS anchors at the interface via
its ester group with the rest of the succinate group being
above the interface (Fig. 2, C and E) so that the mode of
binding closely resembles that of cholesterol (Fig. 2 D);
in both cases, the membrane anchor lies close to the long
axis of the cholesterol ring system. However, on the IC
side, both CHS molecules bind via their succinate carboxyl
groups. One of the CHSs (Fig. 2 E, green) binds with a
linear structure, but the other (Fig. 2 E, blue) is bent at
the ester linkage at C3 so that although the succinate group
is aligned close to the bilayer normal, the rest of the CHS
molecule is highly tilted. Such a bend is of course not
possible for cholesterol, meaning that CHS and cholesterol
might not bind to the same sites or might not bind in the
same way to any given site; the relationship between the
observed binding sites for CHS and any binding sites for
the biologically relevant cholesterol molecule therefore
needs to be established.

An important test of the success of a docking study is pro-
vided by its ability to reproduce known binding sites. Pub-
lished TRP structures include a total of 88 CHSs. Of
these, 81% were matched in the docking studies with
cholesterol reported here (Table 1). Removing eight
resolved CHS molecules judged to be less likely to represent
a cholesterol binding site (see below) increases the

2024 Biophysical Journal 117, 2020-2033, November 19, 2019

match rate to 89%, equaling that in docking studies with
GPCRs (11).

Details of all the docking results are available in Support-
ing Materials and Methods and on the Deep Cholesterol web
site (https://deepcholesterol.soton.ac.uk).

METHODS

The docking method has been described in detail elsewhere (11). Crystal
structures were identified on the OPM (http://opm.phar.umich.edu) and Pro-
tein Data Bank (PDB; https://www.rcsb.org) databases. Analysis was
limited to structures with a resolution of 4 A or better; for many cryo-
EM structures, the resolution in the TM region is better than that reported
for the overall structure. Structures containing gaps in TM helices within
the bilayer core that could result in artifactual docking poses are noted in
Table S1. Protein structure files were downloaded from the OPM database
(31) and the dummy atoms marking the EC and IC interfaces converted into
NH; groups to allow hydrogen bonding of a cholesterol molecule at the
interface. Proteins were prepared for docking using the Dock Prep and
AddH routines in Chimera (32), with H atoms added to the protein and
to the cholesterol oxygen. Any lipids or other ligands were deleted,
and for convenience, large extramembranous domains were also removed.
Docking was performed using AutoDock Vina (19) running under Chimera
using binding parameters appropriate for a hydrophobic environment (18).
Docking was performed separately for the EC and IC monolayers, and
because of the large size of the TRP tetramers, two overlapping search
boxes were employed for each monolayer. The exhaustiveness value was
set at 200 (11). Docking poses were sorted into clusters using simple
threshold clustering (33) based on a root mean-square deviation (rmsd) be-
tween poses of less than 4 A. Poses were filtered on the basis of cholesterol
tilt angle and numbers of residue contacts using in-house Python code (see
below). Five sequential Vina runs were performed to ensure complete
coverage of the TM surface, the selected poses from the first run being com-
bined with the structure file used in the first run to create the structure file to
be used in the second run and so on. In a final filtering step for TRP struc-
tures showing C4 symmetry, only docking poses that appeared at equivalent
positions on at least three of the four subunits were selected except for any
poses in the central channel pore, as described below. In what follows, a
selected docking pose will usually be referred to simply as a pose.

Results were analyzed using in-house Python code. Clustering of
selected cholesterol poses for different reported structures of the same pro-
tein was performed using the DBSCAN method (33) with a threshold rmsd
value of 3.5 A and a minimum number of neighbors of two. Residues within
4 A of a docked cholesterol were determined using the routines in Chimera.
Residue depths below a theoretical bulk solvent layer around the
protein were determined using the Depth server (34) with a solvent neigh-
borhood radius of 3 A and a minimum number of neighborhood solvent
molecules of five.

RESULTS AND DISCUSSION

The protocol for identifying interfacial cholesterol
binding sites

The success of the docking protocol adopted here depends
on being able to define a set of criteria by which to sort
through the docking poses returned by AutoDock Vina, se-
lecting just those that corresponded to strong binding sites
of the type reported in structural studies. For GPCRs, these
criteria were based on an analysis of bound cholesterols in
GPCR crystal structures, which showed that the average
tilt angle between the long axis of the cholesterol ring
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system and the normal to the two bilayer surfaces was
144 = 6.7°, with a maximum tilt angle of 30°, and the
average number of residues contacted by a bound choles-
terol was 10.1 = 1.5, with a range of values between 8
and 13 (11). The requirements for selection of a docking
pose on a GPCR were therefore set at a maximum tilt angle
for a bound cholesterol of 30° and a minimum number of
contacts of eight. An analysis of resolved CHS molecules
bound to TRPs (Table 1) showed that the corresponding
average tilt angle was 27.1 = 15.0°, with a maximum tilt
angle of 65°, and the average number of residue contacts
for a CHS was 11.5 *= 3.4, with a range of values between
2 and 16. The wider range of values for CHS than for choles-
terol is likely to follow from the effect of the succinate moi-
ety, as shown in Fig. 2 and discussed above. To minimize the
number of false-positives, a conservative approach to selec-
tion was adopted and the same selection criteria were
used as in the GPCR studies, that is, a maximum tilt angle
for a bound cholesterol of 30° and a minimum number of
contacts of 8.

The protocol for sweeping the TM region of a channel for
binding sites employs separate docking runs for the EC and
IC sides, with two overlapping search boxes for each side.
Protein structure files were prepared in the pdbqt format
required by Vina. A first docking run for one side of the
membrane using one of the two search boxes for that side
generally resulted in 20 poses, the maximum number re-
turned by Vina. These poses were sorted into clusters based
onanrmsd of 4 A, and a pose was rejected if the cholesterol
molecule did not meet the chosen selection criteria. For
those poses assigned to clusters, the most energetically
favorable pose in the cluster was chosen to represent that
cluster. The poses selected from this first run were then com-
bined with the protein structure file used in the first run to
generate the pdbqt file to be used in the second run. Poses
generated in the second run were then combined with the
structure file used in the second run to generate the pdbqt
file for the third run and so on. A total of five runs were per-
formed, with most poses being generated in the first two
runs, a few in the next two, and none in the final, fifth
run. The process was repeated for the second search box
for that side, and the poses from the two search boxes
were combined, eliminating one copy of any pose dupli-
cated in the region of overlap between the two boxes.

For TRP structures showing C4 symmetry, binding sites
would be expected at equivalent positions on all four sub-
units, as was observed experimentally for CHS binding in
which all bound CHS molecules fell into sets of four
(Table 1); this C4 symmetry in binding provides a further
criterion that can be used in the selection of docking poses.
Of the 22 sets of bound CHS, 4 were not matched by any
poses (Table 1), as discussed below. Of the remaining 18
sets, 17 had matching poses for all 4 CHSs in a set, but 1,
for PDB: 5ZX5 on the EC side, had matching poses for
only 3 CHSs in the set, the unmatched CHS being matched
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by a cholesterol pose rejected on the basis of a high tilt
angle. In light of these results, it was decided to retain dock-
ing poses that appeared at equivalent positions on at least
three of the subunits for a protein showing C4 symmetry
but to reject any appearing at equivalent positions on less
than three subunits; this maintained a balance between re-
jecting false binding poses but at the same time retaining
as many as possible of the “true” binding poses. Filtering
on the basis of C4 symmetry was not applied to any poses
in the central pore of the channel where C4 symmetry would
not necessarily be expected. The effect of symmetry filtering
can be illustrated by the docking results for the eight avail-
able structures for TRPM4, three of which included CHS
and five of which did not (Table S1). Without symmetry
filtering, docking studies for these 8 structures resulted in
a total of 245 selected poses. Of these, 91% appeared in
sets of four and were therefore included after symmetry se-
lection. 5% of the selected poses appeared in sets of three
and were also included after symmetry selection; 4% ap-
peared either in sets of two or as single docking poses and
were rejected. These are the final selected docking poses
that are listed in Table S1 and discussed in what follows.

A comparison between docking and structural
results

Docking studies are commonly judged on their ability to
match any true ligand binding sites, as established by previ-
ous structural studies, with few false-positives. Here, a
docking pose and a bound CHS molecule are taken as
matching if their rmsd value, calculated excluding the hemi-
succinate group, was less than 6.5 A, the relatively large
value taking account of the shift between the ring systems
of CHS and cholesterol caused by the presence of the succi-
nate moiety (see Fig. 2). Of the 88 resolved CHSs in pub-
lished TRP structures, 71 are matched by docking poses
(Table 1), which is a success rate of 81%. However, this in-
cludes a number of resolved CHSs occupying binding sites
thought less likely to represent binding sites for cholesterol
because of the location of the CHSs relative to the bilayer
interfaces. For resolved cholesterols bound to GPCRs with
their O atoms above the interface (ie, protruding into the
lipid headgroup region), the average distance between the
O and the interface was 2.8 * 2.5 A; for those below
the interface (ie, located in the hydrophobic core of the
bilayer), the corresponding distance was 1.12 = 0.9 A.
For resolved CHS, the distance between the cholesterol O
and the interface was 2.4 + 1.9 A for those above the inter-
face, similar to that for cholesterol, but for those below the
interface, the average value was 4.9 = 2.9 A, much larger
than the value for cholesterol suggesting that the succinate
moiety can anchor a CHS away from the interface. This is
illustrated in Fig. S1 for the two sets of CHSs on the EC
side of the PDB: 6BWI structure for TRPM4 (Table 1).
As shown, the hydrophobic portions of the CHS molecules
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are not located in hollows of the kind typically occupied by
cholesterol and CHS (see Fig. 2) and their succinate moi-
eties are located far above the interface predicted by
OPM, too far from the protein surface to be involved in
charge or hydrogen-bond interactions with the protein. A
bound CHS with a cholesterol O to interface distance of
more than approximately 3 A may not, therefore, be a reli-
able model for a cholesterol binding site. If the eight CHS
molecules falling into this category (Table 1) are excluded
from the calculation of matches, the matching success rate
increases to 8§9%.

A comparison between resolved CHS molecules and
cholesterol docking poses for the PDB: 6BQR structure of
TRPM4 (13) is presented in Fig. 2, showing the three
CHSs resolved per subunit, all binding in the deep cleft be-
tween the VSLDs of neighboring subunits. On the EC side,
the CHS bound between S6 of subunit D and S5 of subunit C
(Fig. 2 E) is matched well by a cholesterol pose (Fig. 2, C
and D). On the IC side, the binding site between S4 and
S5 of subunit C and S5 and S6 of subunit D is bifurcated,
with a CHS occupying the right-hand fork (Fig. 2, C
and E). The corresponding cholesterol pose occupies the
left-hand fork (Fig. 2 D), although a rejected pose occupies
the right-hand branch (Fig. 2 F), this pose having been re-
jected on the basis of the small number (six) of residue con-
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tacts. However, in a docking study with CHS, although
the most energetically favorable CHS pose (docking
energy —20.7 kcal mol ') occupied the right-hand branch,
the second most favorable pose occupied the left-hand
branch despite having essentially the same docking energy
(—20.1 kcal molfl) (Fig. 2 F), illustrating small differences
in the binding preferences of cholesterol and CHS.

A cluster analysis of cholesterol poses for the eight avail-
able TRPM4 structures is shown in Fig. 3 and includes four
human and four mouse structures. The observation of dock-
ing poses on CHS-free mouse TRPM4 structures corre-
sponding to the CHS binding sites on human TRPM4s
suggests that large conformational changes do not occur
on binding CHS so that structures without bound CHS or
cholesterol can be used to determine binding sites for
cholesterol, as was shown for GPCRs (11). Fig. 3 also shows
that clusters are observed at sites other than those to which
CHS binds and that many of the clusters contain less than
the eight poses expected if cholesterol bound equally to
all eight TRPM4 structures. Some of this variation in pose
number per cluster could arise from sequence differences
between human and mouse protein or from effects of ligand
binding on protein conformation but could also follow from
differences in the positions of the interface planes about the
protein, as shown for GPCRs (11). Hydrogen bonding

FIGURE 3 Cluster analysis of docking poses for
TRPM4, with all views being from the EC side.
The eight structures included in the analysis are
listed in Table S1, and all structures have been
aligned to PDB: 6BQR. (A) and (C) show
structurally resolved CHS molecules, and (B) and
(D) show cholesterol docking poses for the EC
(A and B) and IC (C and D) monolayers. TM helices
are colored by subunit: A, green; B, blue; C, yellow;
D, orange. TM helix numbers are given for subunit
D in (A). (A) and (C) show clusters of resolved
CHS molecules colored by cluster, with CHS mole-
cules not in a cluster colored tan; clusters are marked
by one (IC side) or one and two (EC side) red stars.
(B) and (D) show docking clusters colored by cluster
and indicated by stars as in (A) and (C), with single
dockings colored tan; the number of poses in each
cluster is given. To see this figure in color, go online.



between a cholesterol -OH group and the interface makes a
major contribution to the calculated docking energy and de-
pends on the distance between the —OH group and the inter-
face. The locations of the interfaces, as predicted by OPM
(31), are sensitive to the distribution of charged residues
in the interhelical loops close to the EC and IC interfaces,
which can differ between structures (Fig. 4 C). For example,
predicted interface planes for mouse PDB: 6BCO (35) are
2 A above those for human PDB: 6BQR (Fig. 4, A and C)
because of differences in loop positions on the IC side and
to differences in the lengths of three regions on the IC
side where the protein is unresolved (Fig. 4 C). The conse-
quences of these differences are shown in Fig. 4 for one
particular docking site on each subunit, that between S2
and S3 on the IC side (see Fig. 3 D). Although a docking
pose is observed at this site for 6BCO, it is not for 6BQR

FIGURE 4 Effect of interfacial layer position on docking to mouse and
human TRPM4. (A) and (B) show cholesterol docking on the IC side at
the site between S2 and S3 for PDB: 6BCO (mouse) and PDB: 6BQR
(human), with 6BQR aligned to 6BCO. (A) shows the interface planes for
6BCO (bar, green) and for aligned 6BQR (bar, magenta). The cholesterol
pose at this site for 6BCO is shown in ball and stick (blue): there is no cor-
responding pose for 6BQR. Residues neighboring the cholesterol docked to
6BCO are shown in green, with the corresponding residues in the aligned
6BQR in magenta. In (B), the IC interface for 6BQR has been shifted by
2A along the z axis to be identical to that for 6BCO (bar, green). A choles-
terol pose is now seen at the site for 6BQR (ball and stick, yellow), similar
to that for 6BCO (blue), as in (A). Residues close to the docked cholesterols
in 6BCO and 6BQR are shown in green and yellow, respectively. (C) com-
pares protein structures (ribbons) on the IC side for subunit A for 6BCO
(tan) and for aligned 6BQR (blue) with regions of unresolved structure
shown as rods. To see this figure in color, go online.
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even though the positions of residues close to the docked
cholesterol in 6BCO are matched well by those in 6BQR
when 6BQR is aligned to 6BCO (Fig. 4 A). However, shift-
ing the interface around 6BQR by 2 A along the z axis so
that it becomes identical to that for 6BCO results in a dock-
ing pose on 6BQR that matches that on 6BCO (Fig. 4 B).
The possible significance of these differences is discussed
below. It is worth noting that effects of poorly defined flex-
ible loops and missing charged residues on the predicted lo-
cations of the bilayer interfaces around a membrane protein
will apply not only to OPM but also to MD simulations.

Binding of cholesterol to TRP channels

In the TRPM4 subfamily, the three resolved CHS molecules
per subunit and the corresponding cholesterol poses
(Table 1) are located in narrow hollows between protein
ridges located in the deep clefts between VSLDs and pore
domains (Figs. 1 and S2 A). On the EC side, the hollow is
between S6 of one monomer and the short pore helix of
the neighboring monomer (Fig. 2), and it has been suggested
that binding here could stabilize the conformation of the
pore (13). On the IC side, one of the occupied hollows
(Fig. 2, right-hand side) is located between S1 and the
two short helices that precede S1, forming an inverted V
shape inserted into the membrane and referred to as the
pre-TM1 elbow (13). The other occupied hollow (Fig. 2,
left-hand side) is between S4 and S5 of one subunit and
S5 and S6 of the neighboring subunit. Other cholesterol
poses also occupy surface hollows, mostly within the deep
clefts between VSLDs (Fig. S2 A). Within many of the hol-
lows, cholesterols adopt a range of poses, contrasting with
the single binding pose commonly observed in the deep en-
ergy well typical of most ligand or drug binding sites. The
most favorable pose adopted within a hollow will
depend on the pattern of hydrogen bonding between the
cholesterol —OH and the interface, and as described above,
the position of the interface around the protein differs be-
tween structures and will fluctuate because of thermal mo-
tion of both the protein and the surrounding lipid bilayer.
The range of binding poses within a hollow (Fig. S2 A)
could therefore represent the variation in poses because of
thermal motion in a biological membrane, as suggested pre-
viously for GPCRs (11,25,28) and Kir2.2 channels (23).
Docking results for other TRPM structures also show
most poses within the deep central clefts (Table S1). The
PDB: 6CO7 structure for TRPM2 from sea anemone in
the closed state includes a single resolved cholesterol per
subunit on the EC side (Fig. S2 B; Table 1), although it is
possible that this is actually CHS because CHS was used
in the purification procedure (36). No bound sterols were re-
ported on the IC side, and the site between S4 and S5 of one
subunit and S5 and S6 of the neighboring subunit, occupied
by CHS in TRPM4, was occupied by the two fatty acyl
chains of a phosphatidic acid (PA); a cholesterol docking
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pose overlaps one of the fatty acyl chains of the PA (Fig. S2
B; Table SI). Competition between phospholipids and
cholesterol for binding on TRPs is described in more detail
below. The structure of zebra fish TRPM2 in the closed state
(PDB: 6DRK) (37) is markedly different from that of the
closed state of sea anemone TRPM?2, with the central, ion-
conducting pore being connected to the middle of the hydro-
phobic core of the lipid bilayer by four openings between
the S5/S6 pore domains of adjacent subunits (Fig. S3 A).
Similar connections have been observed in two-pore K*
channels and ATP-gated P2X3 channels where they are
referred to as fenestrations (38); cholesterol has been shown
to dock into these fenestrations (18). Two cholesterol mole-
cules dock in the central pore of the closed zebra fish
TRPM2 (Fig. S4), with their -OH groups close to a Thr or
Ile residue from each subunit on the EC and IC sides,
respectively (Fig. S4). Although cholesterol binding in the
channel would presumably help to seal the pore against
ion movement in the closed state, the fenestrations are too
small to allow access of a cholesterol from the lipid bilayer
into the pore, unless thermal motion results in expansion of
the fenestrations. The low aqueous solubility of cholesterol
would probably limit binding of cholesterol in the pore if ac-
cess was only possible from the aqueous phase. Fenestra-
tions in the closed form of human TRPM2 (PDB: 6MIX)
(39) are very much smaller than those for the zebra fish pro-
tein, and only a single cholesterol molecule docks in the
central pore on the EC side (Table S1). Cholesterol docking
to the open form of zebra fish TRPM?2 differs from that of
the closed form (Fig. S3 B); on the IC side, there are no
docking poses, and there is only a single docking pose in
the central pore on the EC side (Table S1). In two of the
structures for the closed form of TRPMS of the collared
flycatcher (PDB: 6NR2, 6NR3) (40), four cholesterol mole-
cules are observed docked in the large entrance portal on the
EC side that leads to the central pore (Fig. S5; Table S1). In
a third structure (PDB: 6NR4) (40), there are two choles-
terol poses in the central pore on the IC side but none on
the EC side (Table S1). Cholesterol poses are also seen in
the central pores of TRPV1, TRPV2, TRPVS, and TRPC6
(Table S1).

In the TRPML subfamily, TRPML3 (PDB: 5W3S) (41)
shows, in the cleft between subunits, two closely spaced
CHS molecules on the EC side and one on the IC side
(Fig. S6; Table 1). A single cholesterol pose on the EC
side is located between the two CHS sites, closest to that
on the right (Fig. S6); the selected pose, the most favorable
energetically, was chosen from a set of poses covering a
range of positions that include the sites of the two bound
CHSs. On the IC side, the single bound CHS is matched
by a cholesterol pose, and there is also a pose corresponding
to the site occupied by a lipid fatty acyl chain in the pub-
lished structure (Fig. S6).

Docking results for the TRPV subfamily are generally
similar to those for the other TRPs (Table S1). It has been
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suggested that a highly conserved CRAC-like sequence
(K*®*DLFRFLL®" in Xenopus TRPV4) is important in
binding cholesterol in TRPV4 (42), but this is not part of
the cholesterol docking sites detected here (Table S1). Simi-
larly, it has been suggested that Arg residues in the S4-S5
loop or in S5 could be important in cholesterol binding to
TRPV1 (5,43), but this is not supported by the docking re-
sults. Mutation of L581 or F582 in S5 has been shown to
block the effects of cholesterol on TRPV1 currents (5),
and these two residues are parts of the docking sites for
cholesterol on TRPV1 (PDB: 5IRX) in the open state (44)
(Table S1). Of the seven gain-of-function mutants of
TRPV3 associated with Olmsted syndrome (45), two,
W521 and Q580, are parts of the cholesterol docking sites
on three of the TRPV3 structures (PDB: 6MHO, 6MHS,
6MHW) (45) (Table S1).

The sensitivity of cholesterol docking to the fine details of
surface structure are emphasized by the structure of the open
form of TRPV1 (PDB: 5IRX) (44) bound to the divalent
toxin DhTx (Fig. S7). Two DhTx molecules bind on the
EC side in an antiparallel fashion, degrading the original
C4 symmetry to C2, with the C-terminal loop of the toxin
penetrating deeper into the membrane than the N-terminal
loop (44); cholesterol docking also shows C2 symmetry.
In the two clefts into which C-terminal loops have inserted,
there are, per subunit on the EC side, one resolved phospha-
tidylethanolamine (PE) and one cholesterol pose, and on the
IC side per subunit, one resolved phosphatidylcholine (PC)
and a cholesterol pose at the same site (Fig. S7 A). In
contrast, in the two clefts into which N-terminal loops
have inserted, there are per subunit, on the EC side, no
resolved phospholipids and two cholesterol poses, and, on
the IC side per subunit, one resolved PC but no cholesterol
pose (Fig S7 B). Structures of TRPV2 (PDB: 6BW]J,
6BWM) (46) and TRPV3 (PDB: 6MHW, 6MHX) (45)
with C2 symmetry also show C2 symmetry in cholesterol
docking (Table S1).

TRPC3, TRPC6, and TRPC7 are activated by diacylgly-
cerol (DAG) (47), and the cryo-EM structure of TRPC3
(PDB: 6CUD) (48) shows one DAG bound to each subunit
in the central cleft on the EC side (Fig. 5 A). The —OH group
of the DAG is located well below the predicted location of
the interface but is close to two potential hydrogen partners
K607 and N633. No selected cholesterol poses appear in this
location, although a nonselected pose, rejected on the basis
of a too-high tilt angle, is located in the cleft, with the
cholesterol —OH hydrogen bonding with the interface
(Fig. 5 A); competition between cholesterol and DAG for
binding at this site is therefore likely to be weak.

Two TRPC4 structures (PDB: 5796, 6G1K) (49,50) show
one resolved CHS per subunit (Fig. 5 B; Table 1) matched
by a cholesterol docking pose (Fig. 5 B; Table 1). Both
structures also contain one bound PA per subunit (49,50)
located in the central cavity, with its headgroup buried
deep in the membrane, away from the membrane interface



FIGURE 5 Docking of cholesterol to (A) TRPC3 (PDB: 6CUD) and (B)
TRPC4 (PDB: 6GIK). Cholesterol poses are shown as lines (green). In (A),
bound DAG is shown (ball and stick, blue) together with a nonselected
cholesterol pose (lines, magenta) overlapping the bound DAG. (B) shows
the bound PA (ball and stick, blue) and CHS (ball and stick, magenta).
To see this figure in color, go online.

making hydrogen-bond interactions with Q569 and W573
but without any obvious positively charged partner for the
negatively charged phosphate group (Fig. 5 B). One of the
cholesterol poses on the IC side overlaps one of the PA fatty
acyl chains (Fig. 5 B).

Competition between phospholipid and
cholesterol

Docking of cholesterol to structures including resolved or
partly resolved phospholipids provides clues as to how
phospholipids and cholesterol might compete for binding
on the surface of a TRP channel. The structure of TRPML1
(51) includes the headgroup and glycerol backbone regions
of PtdIns(3,5)P, but with very little of the fatty acyl chains
(Fig. 6 A). Whereas cholesterol poses are restricted to hol-
lows in the central cleft, the resolved parts of PtdIns(3,5)
P, are located outside the hydrophobic core of the mem-
brane, presumably with their fatty acyl chains highly disor-
dered on the protein ridges within the hydrophobic core,

Cholesterol Sites on TRP Channels

suggesting that there will be little competition between
PtdIns(3,5)P, and cholesterol for binding. Similarly, little
competition is likely on TRPMS8 where the headgroup and
glycerol backbone regions of PtdIns(4,5)P, are located on
the ridges (40) with the cholesterol poses all being in the
hollows (Table S1). A lack of competition is also likely
for TRPV1 (Fig. 6 B; (44)). Here, four PE molecules are
resolved per subunit on the EC side, but a lack of large hol-
lows extending to the EC interface means that there are no
cholesterol poses on the EC side; PE can bind because PE
binding is driven by polar interactions between the head-
groups and regions of the protein outside the hydrophobic
core of the surrounding lipid bilayer, with the flexibility of
the fatty acyl chains allowing matching of the chains to
the rough surface of the protein ridges. On the IC side of
TRPV1, a PC binds in the hollow between S4 of one
VSLD domain and S5 and S6 of the pore domain of the
neighboring subunit, and as shown, there is a cholesterol
pose in this region, with cholesterol competing predomi-
nantly with just one of the two fatty acyl chains (Fig. 6 B).

Competition between phospholipids and cholesterol for
binding is particularly clear for the Drosophila NOMPC
(TRPN) channel (Fig. 6, C and D). This structure includes
eight PC molecules per subunit, four each on the EC and
IC sides (52), with seven cholesterol poses per subunit, three
on the EC side and four on the IC side (Table S1). Long, nar-
row hollows extend between the EC and IC interfaces and
contain the cholesterol poses. For most of the PCs, only
the upper parts of the fatty acyl chains are resolved, the
chains generally being located away from the deep hollows.
Where a longer length of chain is resolved, the chain adopts
a more ordered, nearly all-frans configuration and occupies
one of the hollows. In one case, an almost fully extended
chain on the EC side (Fig. 6 C, colored magenta) occupies
a hollow extending from the EC to the IC sides and com-
petes with a cholesterol pose on the IC side. Of the seven
cholesterol poses per subunit, only one (on the EC side)
does not correspond to a site occupied by a PC fatty acyl
chain, and of the eight PCs, only two show no competition
with a cholesterol pose. In only one case do cholesterol
poses compete with both chains of a PC. A similar pattern
is observed for TRPP1 in which a single PA is observed
per subunit (53) and a cholesterol pose overlaps just one
of the PA chains (Table S1).

Overall, these results suggest that hot spots for binding
cholesterol and phospholipid may be different so that bind-
ing of cholesterol will not necessarily result in displacement
of a phospholipid, consistent with the MD simulation results
of Barbera et al. (23) with the Kir2.2 channel. Further, the
observation that when there is competition, a cholesterol
molecule generally competes with only one of the two fatty
acyl chains of the phospholipid, raises the possibility that
even in these cases, binding of cholesterol may not
completely displace the phospholipid, which could remain
bound via just one of its two chains. This would explain
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the results of fluorescence quenching studies of cholesterol
and phospholipid binding to membrane proteins, which
also suggested that cholesterol is able to bind to the TM
surface of a membrane protein without displacing phospho-
lipid (54).

Assigning nonprotein density

The limited resolution of many cryo-EM structures makes
it difficult to assign nonprotein densities in the TM region
to particular species of lipid. Although a Y-shaped density
suggests the presence of a two-chain phospholipid, a
“sausage” shape could correspond to one fatty acyl chain
of a phospholipid or to cholesterol or CHS; knowing
whether a cholesterol docking pose is located in the region
of an observed density could help with assignment. This is
illustrated in Fig. 7 for three members of the TRPV sub-
family. The cryo-EM structure of the closed state of
TRPV2 (PDB: 5ANS), purified in the presence of CHS,
showed density between TM helices S1 and S4 on the IC
side just above the TRP domain, which, it was suggested
could be cholesterol (55). A single cholesterol pose was
observed on each subunit in just this position (Fig. 7 A).
In a cryo-EM structure of TRPVS in the presence of the in-
hibitor econazole (PDB: 6B5V), density was observed on
the IC side and suggested to be due to econazole (50),
but a second cryo-EM study, this time in the absence of
econazole, also observed density in this region, which it
was suggested could be due to cholesterol (57). Two
cholesterol poses were observed on each subunit of the
6B5V structure on the IC side, one of which overlaps
the suggested binding site for econazole (Fig. 7 B). Of
the six residues assigned to the binding pocket for econa-
zole (56), four (1428, L460, 1486, 1565) are local to the
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FIGURE 6 Binding of cholesterol and phospho-
lipid to (A) TRPML1 (PDB: 6E7P), (B) TRPV1
(PDB: 5IRZ), and (C and D) TRPN (PDB: 5VKQ).
Phospholipids are shown as ball and stick with (A)
partially resolved PtdIns(3,5)P, (blue), (B) PE on
the EC side (blue) and PC on the IC side (magenta),
and (C and D) PC (blue). In (C), the most extended
fatty acyl chain is shown in magenta. Cholesterol
docking poses are shown as lines (green). (D) shows
a cutaway view of the IC side to expose the bound
PCs and docked cholesterols. To see this figure in
color, go online.

docked cholesterol (Table SI). It is possible therefore
that either cholesterol competes with econazole for binding
at this site or the density attributed to econazole in fact is
due to cholesterol.

Human TRPV6 (PDB: 6E2F) in nanodisks shows four
nonprotein densities per subunit, two each on the EC and
IC sides (58). The best defined of the densities on the IC
side lies between S3 and S4 of one subunit and S5 and S6
of a neighboring subunit, with one end close to T479 and
Q483 in the S4-S5 linker and was suggested to be either
cholesterol or the acyl chain of a phospholipid (58). The
density corresponds well to one of the two cholesterol poses
on the IC side, with two of the residues suggested to be close
to the binding site (T479 and Q483) also being local to the
docked cholesterol (Fig. 7 C). On the EC side, a Y-shaped
density between S5 and the P helix of one subunit and S1
of the neighboring subunit corresponds well to a cholesterol
pose; of the seven residues suggested to be close to the bind-
ing site, five (1341, 1348, Y349, P527, and L530) are local to
the docked cholesterol (Fig. 7 D) suggesting either that
cholesterol and phospholipid compete for binding at this
site or that the observed density actually corresponds to a
molecule of cholesterol or CHS. The second, sausage-
shaped density on the EC side, close to the Y-shaped density,
was located between S6 of one subunit and the P helix of the
neighboring subunit (58) and could correspond to the sec-
ond of the docked cholesterols on the EC side, with residues
making up this site coming from S6 and the P helix of the
neighboring subunit (Table S1).

CONCLUSIONS

TRPs operate in membranes rich in cholesterol, cholesterol
affecting the functions of many TRPs (4,6). These effects
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FIGURE 7 Assignment of nonprotein densities in
TRPVs. In all cases, the docked cholesterol is shown
as ball and stick (blue), and residues local to the
docked cholesterol are shown as ball and stick
colored by the helix to which they belong. (A) Dock-
ing of cholesterol to the closed state of TRPV2
(PDB: 5ANS). The docking pose is shown between
S1 and S4 of subunit A and S5 of subunit B, above
the TRP domain. (B) Docking of cholesterol to the
closed state of TRPVS. The suggested binding site
for econazole (ball and stick, dark green) is shown
between S3 and S4 of subunit A and S6 of subunit
C, above the S4-S5 linker for subunit A, with the
corresponding cholesterol docking pose. (C) and

(D) show docking to the EC and IC sides of
TRPV6 (PDB: 6E2F), respectively. (C) shows S3
and S4 of subunit A and S5 and S6 of subunit B,
together with the S4-S5 linker for subunit A with
the corresponding docking pose. (D) shows S1 of
subunit C and S5 of subunit D together with the
S5-S6 linker and the P helix of subunit D with the
corresponding docking pose. To see this figure in
color, go online.

could follow either from changes in the mechanical proper-
ties of the membrane or from direct binding to the protein.
Most cholesterol molecules locate in a membrane with their
—OH groups close to the interfaces between the fatty acyl
chain and headgroup regions of the lipids. Studies with
GPCRs have shown that cholesterol -OH groups are more
likely to hydrogen bond with the bilayer interfaces than
with the GPCR (11). MD simulations show that cholesterol
molecules interact with most of the TM surface of a GPCR
or of the potassium channel Kir2.2 but with a few hot spots
where cholesterol has a higher probability of binding
(23,24,28). In a previous article, it was shown that a docking
approach could be used to sweep the GPCR surface for
cholesterol binding sites and that 89% of the resolved
cholesterol molecules were matched by docking poses
(11). Here, it is shown that this docking procedure can
also be used to study TRPs.

TRPs adopt a tetrameric structure with deep clefts where
the four VSLDs pack together (Fig. 1). As for the GPCRs,
cholesterol poses were found to be located in hollows in
the TM surfaces, with these hollows being located mostly
in the clefts between VSLDs. Nine of the published TRP
structures contain resolved CHS molecules (Table 1), with
CHS commonly being used during protein purification to in-
crease stability. Of the total of 88 resolved CHS molecules
in these structures, 81% were matched by cholesterol dock-
ing poses, with this increasing to 89% if the eight CHSs

judged to be less likely to be located at a cholesterol binding
site are excluded. A comparison between bound CHSs and
their equivalent cholesterol docking poses suggests that
cholesterol and CHS occupy similar, but not identical bind-
ing sites on TRPs in large hollows extending to the hydro-
phobic-polar interfaces of the membrane. Cholesterol
docking studies could therefore be helpful in assigning
nonprotein densities observed in cryo-EM studies; several
examples are presented in Fig. 7.

Comparisons of cholesterol poses for sets of TRP struc-
tures show that cholesterol molecules adopt a variety of
poses within a hollow; the hollows are not deep energy wells
into which a cholesterol molecule falls to adopt a single
pose, as in a typical ligand or drug binding site. The pose
within a hollow that is most favorable energetically depends
on the position of the interface around the TRP because of
the importance of hydrogen bonding between the choles-
terol —OH and the interface. The position of the interface
will vary because of thermal motion of both the lipid bilayer
and of the protein, and the observed variation in docking
poses within a hollow could therefore represent the range
of poses adopted by a cholesterol molecule because of ther-
mal motion.

A number of cryo-EM studies of TRPs include partially
resolved phospholipid molecules. Comparing these phos-
pholipids to the cholesterol poses suggests that whereas
cholesterol binding is largely restricted to long hollows
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extending to the EC or IC interfaces, phospholipid binding,
particularly for phosphatidylinositols, depends on interac-
tions of the lipid headgroups with protein surfaces outside
the hydrophobic core of the surrounding lipid bilayer and
flexible lipid fatty acyl chains are less structurally
demanding than the rigid rings of a cholesterol. It is sug-
gested that some phospholipids and cholesterols bind at
different sites on a protein surface and that when they
bind at the same site, cholesterol is likely to compete with
just one of the two phospholipid fatty acyl chains. Overall,
these results suggest that binding of cholesterol to a TM
surface will not necessarily result in the complete displace-
ment of a phospholipid from the surface, which is in agree-
ment with the results of earlier fluorescence quenching
studies (54).

SUPPORTING MATERIAL

Supporting Material can be found online at https://doi.org/10.1016/j.bpj.
2019.10.011.
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Figure S1
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FIGURE S1 CHS molecules A1205 and D1203 bound on the EC side of the TRPM4 6bwi
structure (see Table 1). The surface is coloured by depth with residues coloured by polarity
(red, acidic; light blue, basic). As shown, the hydrophobic moieties of the CHS molecules are
not located in hollows and the succinate moieties are located well above the EC surface and
too distant from the protein surface to be involved in charge or hydrogen bonding interactions
with the surface.
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FIGURE S2 (A) Clusters of docked cholesterols for eight TRPM4 structures in the closed
state, aligned to 6BQR and coloured as in Fig. 3. (B) Docking poses for sea anemone TRPM2
in the closed state (6CO7). Resolved cholesterol (ball and stick, magenta), and phospholipids
and fatty acyl chains (lines, blue) are shown together with docked cholesterols (lines, green).



FIGURE S3 Cholesterol docking poses for zebra fish TRPM?2 in (A) the closed (6DRK), and
(B) the open state (6DRJ), with docked cholesterols (lines, green).



Figure S4
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FIGURE S4 A cutaway view of cholesterol docking to zebra fish TRPM2 in the closed form
(6DRK). The two cholesterol molecules docking in the central ion-conducting pore are
shown in ball and stick (magenta), the view being as in Fig. S3 A.



Figure S5

FIGURE S5. Cholesterol docking in the central pore of TRPMS8 (6NR2) on the EC side,
viewed from the EC side. The four docking poses in the central pore, located with their —-OH
groups close to the EC interface, are shown in green (lines).



Figure S6

FIGURE S6 Cholesterol docking on TRPML3 (5W3S). Bound CHS (ball and stick, blue) and
a lipid fatty acyl chain (ball and stick, magenta) are shown together with cholesterol docking
poses (line, green).



Figure S7

FIGURE S7 Binding of phospholipids and cholesterol to TRPV1 in the open state (5IRX),
bound to bivalent toxin DkTx and agonist resiniferatoxin. The two copies of the bound DkTx
toxin are shown as ribbons (blue or orange) with resolved PE on the EC side (ball and stick,
blue) and PC on the IC side (ball and stick, magenta) and resiniferatoxin (ball and stick,
orange) bound in the central cleft. Docked cholesterols are shown as lines (green). (A) shows
DkTx (blue) bound with its C-terminal end buried in the deep central cleft and (B) shows a
view rotated by 90° about the z axis, showing DkTx (blue) bound with its N-terminal end in
the deep central cleft.



Table S1 Interfacial binding sites for cholesterol on TRP channels

PDB?

Eb

TRPA1, Human, 3j9p

3j9p_EC

3j9p_IC

-13.3

-13.2
-12.5
-12.9
-12.5
-13.3
-13.3

-12.9
-12.4
-12.4
-12.5
-13.0
-12.9

-12.9

-12.9
-13.2
-13.1
-13.0

-13.0
-13.0
-13.0

-12.9
-13.1

Local Residues®

TRPA1

Thr874.A, Phe877.A, 11e878.A, Leu902.A, 11e906.A, Phe909.A, Val935.D, Phe938.D, Ala939.D, Val942.D,
11e946.D
Val935.A, Phe938.A, Ala939.A, Val942.A, 11e946.A, Thr874.B, Phe877.B, 11e878.B, Leu902.B, 11e906.B, Phe909.B

Val935.A, Leu936.A, Val806.B, Leu807.B, 11e810.B, Leu830.B, Cys834.B, 11e837.B, Phe841.B

Phe879.A, Leu882.A, Ser900.A, Pro901.A, Leu902.A, lle731.B, Val738.B, Trp843.B

Phe879.B, Leu882.B, Pro901.B, Leu902.B, Leu730.C, 1le731.C, Thr734.C, Val738.C, Trp843.C

Val935.B, Phe938.B, Ala939.B, Val942.B, [1e946.B, Thr874.C, Phe877.C, 11e878.C, Leu902.C, 11906.C, Phe909.C

Val935.C, Phe938.C, Ala939.C, Val942.C, 11e946.C, Thr874.D, Phe877.D, 11€878.D, Leu902.D, 11e906.D,
Phe909.D
1le731.A, Val738.A, Trp843.A, Phe879.D, Leu882.D, Ser900.D, Pro901.D, Leu902.D, 1e905.D

Val935.B, Leu936.8B, Val806.C, Leu807.C, 11e810.C, Leu830.C, Cys834.C, 11e837.C, Phe841.C
Val935.C, Leu936.C, Val806.D, Leu807.D, 11e810.D, Cys834.D, 11e837.D, Phe841.D

Phe879.C, Leu882.C, Pro901.C, Leu902.C, Leu730.D, 1le731.D, Thr734.D, Val738.D, Trp843.D
Val935.B, Ala939.B, Leu871.C, Arg872.C, Thr874.C, Val875.C, 11e878.C, Leu902.C

Phe879.C, Leu882.C, Leu886.C, Pro901.C, Met720.D, Leu723.D, Cys727.D, Leu730.D, lle731.D, Thr734.D,
Val738.D, Trp843.D, Phe846.D

Met720.A, Leu723.A, Cys727.A, Leu730.A, lle731.A, Thr734.A, Val738.A, Trp843.A, Phe846.A, Phe879.D,
Leu882.D, Leu886.D, Pro901.D

Val935.C, Ala939.C, Val942.C, Leu871.D, Arg872.D, Thr874.D, Val875.D, 11e878.D, Leu902.D, 11e906.D

Val935.B, Leu936.B, Ala939.B, Phe947.B, 11e803.C, Val806.C, Leu807.C, Phe841.C
Val935.C, Leu936.C, Ala939.C, Phe947.C, 11e803.D, Val806.D, Leu807.D, Phe841.D

Phe879.B, Leu882.B, Leu886.B, Pro901.B, Met720.C, Leu723.C, Cys727.C, Leu730.C, 1le731.C, Thr734.C,
Val738.C, Trp843.C, Phe846.C
Leu871.A, Arg872.A, Thr874.A, Val875.A, 11e878.A, Leu902.A, Val935.D, Ala939.D

Val935.A, Ala939.A, Leu871.B, Arg872.B, Thr874.B, Val875.B, 11e878.B, Leu902.B

Phe879.A, Leu882.A, Leu886.A, Pro901.A, Met720.B, Leu723.B, Cys727.B, Leu730.B, lle731.B, Thr734.B,
Val738.B, Trp843.B, Phe846.B
Phe938.A, Ala939.A, Val942.A, Ser943.A, Phe947.A, 11e803.B, Leu871.8B, 11e906.B

11e803.A, Ser804.A, Val806.A, Leu807.A, Phe841.A, Val935.D, Leu936.D, Ala939.D

TRPC3

TRPC3, closed, with PE and DAG, Human 6cud

6cud_EC

6cud_IC

-12.3
-12.3
-12.3
-12.4

-12.4
-12.4
-12.4
-15.3
-15.3
-15.3
-13.7
-13.7

-13.7

Phe462.A, Serd66.A, Alad70.A, Thrd73.A, Alad74.A, Leud77.A, Ser520.A, Pro522.A, Ile525.A
Met437.D, Phe462.D, Ser466.D, Alad70.D, Thr473.D, Alad74.D, Leud77.D, Pro522.D, 1le525.D
Leu348.C, Pro349.C, I1e383.C, Leu387.C, Phe390.C, Thrd23.C, Trp424.C, Thrd25.C, Leud28.C, Trp432.C

Leu348.D, Pro349.D, 11e383.D, Leu387.D, Phe390.D, Asp394.D, Thr423.D, Trp424.D, Thr425.D, Leu428.D,
Trp432.D
Leu348.B, Pro349.B, 11e383.B, Leu387.B, Phe390.B, Thr423.B, Trp424.B, Thr425.B, Leu428.B, Trp432.B

Phed62.C, Serd66.C, Ala470.C, Thr473.C, Alad74.C, Leud77.C, Pro522.C, 1le525.C
Phe462.B, Ser466.B, Ala470.B, Thr473.B, Ala474.B, Leu477.B, Ser520.B, Pro522.B, 1le525.B
Leu348.B, Lys373.B, Ala376.B, His377.B, Ser380.B, Leu428.B, Val431.B, Trp432.B
Leu348.D, Lys373.D, Ala376.D, His377.D, Ser380.D, Leu428.D, Val431.D, Trp432.D
Leu348.C, Lys373.C, Ala376.C, His377.C, Ser380.C, Leu428.C, Val431.C, Trp432.C
Leud44.B, Pro449.B, Tyr452.B, lle453.B, Val459.B, Phe462.B, Gly463.B, Ser466.B

Phe579.A, Val637.A, Leu638.A, lle641.A, Trp457.8B, 11e532.B, Val535.B, Leu536.B, Ser539.B, Ala542.B,
GIn555.B, Leu558.B, Val562.B
Leud44.C, Pro449.C, Tyr452.C, 1le453.C, Val459.C, Phed62.C, Gly463.C, Ser466.C



PDB?

b
-13.6
-15.3
-13.7
-13.6
-13.6
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Local Residues®

Phe579.C, Val637.C, Leu638.C, 1le641.C, Trp457.D, 1le532.D, Val535.D, Leu536.D, Ser539.D, Ala542.D,
GIn555.D, Leu558.D, Val562.D
Leu348.A, Lys373.A, Ala376.A, His377.A, Ser380.A, Leu428.A, Val431.A, Trp432.A

Leud44.D, Pro449.D, Tyrd52.D, Ile453.D, Val459.D, Phed62.D, Gly463.D, Serd66.D, Leu529.D
Leud44.A, Prod49.A, Tyrd52.A, lle453.A, Vald59.A, Phed62.A, Gly463.A, Serd66.A

Trp457.A, 1le532.A, Val535.A, Leu536.A, Ser539.A, Ala542.A, GIn555.A, Leu558.A, Val562.A, Phe579.D,
Val637.D, Leu638.D, lle641.D

TRPC4

TRPC4, closed, with CHS and PA, Mouse 5296

5296_EC

5296_IC

-13.6
-13.1
-12.4
-12.6
-12.5
-12.6
-12.3
-14.2
-14.1
-14.2
-13.3
-12.8
-14.5
-14.3

Phe439.C, Val440.C, Ser443.C, Leud44.C, Alad47.C, Leud51.C, Trp471.C, Val476.C, Leud80.C

Phe439.D, Val440.D, Ser443.D, Leud44.D, Ala447.D, Leud51.D, Trp471.D, Val476.D, Leu480.D

Phe340.D, Pro341.D, Ile401.D, Trp404.D, Met405.D, Pro408.D, Trp409.D, Pro656.D, Phe657.D

Phed439.A, Serd43.A, Leudd6.A, Aladd7.A, Leud51.A, Trpa71.A, Val476.A, Leud80.A

Phe340.C, Pro341.C, 11e401.C, Trp404.C, Met405.C, Pro408.C, Trp409.C, Pro656.C, Phe657.C

Phe439.B, Serd43.B, Leud46.B, Alad47.B, Leud51.B, Trp471.B, Pro473.B, Val476.B, Leu480.B

Phe340.B, Pro341.B, 1le401.B, Trp404.B, Met405.B, Pro408.B, Trp409.B, Pro656.B, Phe657.B

Leu374.A, Phe378.A, Leud492.A, Leud95.A, Phed96.A, Asn499.A, Leu502.A, Phe521.D, Leu525.D, Leu528.D
Phe521.C, Leu525.C, Leu528.C, Leu374.D, Phe378.D, Leu492.D, Leu495.D, Phe496.D, Asn499.D
Trp433.A, Trp434.A, Met437.A, Phe487.A, Leu513.A, Thr599.D, Thr603.D, 11e607.D

Val596.C, Thr599.C, Met600.C, Trp433.D, Leu436.D, 1e483.D, Phe487.D, Leu517.D

Val596.B, Thr599.B, Met600.B, Trp433.C, Leu436.C, 11e483.C, Phe487.C, Leu517.C

Phe521.A, Leu525.A, Leu528.A, Phe366.B, Leu374.B, Phe378.B, Leu492.B, Leu495.B, Phe496.B, Asn499.B
Phe521.B, Leu525.B, Leu528.B, Leu374.C, Phe378.C, Leu492.C, Leu495.C, Phe496.C, Asn499.C

TRPC4, closed, with CHS and PA, Zebrafish, 6glk

6glk_EC
6glk_IC

-14.3
-14.2

-15.1
-15.0
-14.5
-14.4
-14.2

-12.3
-12.0
-14.3
-15.2
-15.1
-14.4
-14.4
-12.3

[none]
Leu525.C, Leu528.C, Thr370.D, Leu374.D, Phe378.D, Leu492.D, Leu495.D, Phe496.D, Ala498.D, Asn499.D

Leu525.A, Leu528.A, Thr370.C, Leu374.C, Phe378.C, Leu381.C, Leu492.C, Leu495.C, Phe496.C, Ala498.C,
Asn499.C
Phe521.C, Cys524.C, Leu525.C, Leu528.C, Leu568.C, Phe496.D, Asn499.D, Leu502.D

Phe521.A, Cys524.A, Leu525.A, Leu528.A, Leu568.A, Phe496.C, Asn499.C, Leu502.C
Leu330.D, Cys333.D, Val334.D, Gly337.D, Leu338.D, lle367.D, Thr370.D, Ala371.D, Leu374.D, Phe378.D
Leu330.C, Cys333.C, Val334.C, Gly337.C, Leu338.C, lle367.C, Thr370.C, Ala371.C, Leu374.C, Phe378.C

Thr370.A, Leu374.A, Phe378.A, Leu381.A, Leud92.A, Leud95.A, Phed96.A, Ala498.A, Asn499.A, Leu525.B,
Leu528.B
Trp433.A, 11e483.A, 11e486.A, Phe487.A, Leu514.A, Leu517.A, Phe530.B, Thr599.B, Met600.B, Thr603.B

Trp433.B, Leu513.B, Leu514.B, Leu517.B, Phe572.B, Thr599.D, Gly602.D, Thr603.D

Phe366.B, Thr370.B, Leu374.B, Phe378.B, Leu492.B, Leu495.B, Phe496.B, Ala498.B, Leu525.D, Leu528.D
Phe496.A, Asn499.A, Leu502.A, Phe521.B, Cys524.B, Leu525.B, Leu528.B, Leu568.B

Phe496.B, Asn499.B, Leu502.B, Phe521.D, Cys524.D, Leu525.D, Leu528.D, Leu568.D

Leu330.A, Cys333.A, Val334.A, Gly337.A, Leu338.A, lle367.A, Thr370.A, Ala371.A, Leu374.A, Phe378.A
Leu330.B, Cys333.B, Val334.B, Gly337.B, Leu338.B, lle367.B, Thr370.B, Ala371.B, Leu374.B, Phe378.B
Phe530.C, Thr599.C, Met600.C, Thr603.C, Trp433.D, 11e483.D, 11e486.D, Phe487.D, Leu514.D, Leu517.D

TRPC5

TRPCS5, closed, with CHS, Mouse 6aei

6aei_EC

-12.4
-12.3

Phe341.B, Pro342.B, Val402.B, Trp405.B, Met406.B, Trp410.B, Pro659.B, Pro660.B, Phe661.B

Leu437.C, Phe440.C, Ala441.C, Ser444.C, Leud45.C, Alad48.C, Leud52.C, Trpa72.C, Pro474.C, 1le477.C,
Leu481.C



PDB?

6aei_IC

TRPC6, closed, Human 5yx9

5yx9_EC

5yx9_IC

b
-12.1
-12.0
-11.9
-12.6
-12.1
-12.0
-16.9

-14.4

-14.3
-14.2
-14.5

-14.5

-13.5
-13.5

-14.8

-14.1
-13.7
-12.4
-12.3
-14.1
-14.0
-12.4

-12.4
-14.8
-14.7
-13.0

-12.9

-13.6
-13.5
-13.5
-14.9
-14.7
-13.1

-13.5
-13.0
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Local Residues®
Leu349.D, Val402.D, Trp405.D, Met406.D, Pro409.D, Pro660.D, Phe661.D, 1le663.D
Phe440.B, Ala441.B, Ser444.B, Leu445.B, Ala448.B, Leu4d52.B, Pro474.B, 1le477.B, Leu481.B
Phe440.B, Ser444.B, Leu447.B, Ala448.B, Leu452.B, Trp472.B, Pro474.B, lle477.B
Phe341.A, Val402.A, Trp405.A, Met406.A, Pro409.A, Trp410.A, Pro659.A, Pro660.A
Phe440.D, Ala441.D, Ser444.D, Ala448.D, Leud52.D, Trp472.D, Ile477.D, Leud81.D
Alad4d1.A, Serddd A, Leudds.A, Aladd8.A, Leud52.A, Valds5.A, Proa74.A, lled77.A, Leud81.A

Phe531.A, Thr607.A, 1le611.A, Trp434.B, Trp435.B, Met438.B, 1le484.B, Leu4d88.B, Leu491.B, 11e494.B,
GIn507.B, Leu510.B, Gly511.B, Leu514.B

Thr603.B, Met604.B, Thr607.B, 1le611.B, Trp434.C, Trp435.C, Met438.C, 11e484.C, Leu488.C, Leud91.C,
11e494.C, GIn507.C, Gly511.C, Leu514.C

Phe522.C, Leu526.C, Leu529.C, Leu375.D, Leu493.D, Leu496.D, Phe497.D, Ala499.D, Asn500.D, Leu503.D

Phe522.B, Leu526.B, Leu529.B, Leu375.C, Leu493.C, Leu496.C, Phe497.C, Ala499.C, Asn500.C, Leu503.C

Trp434.A, Trp435.A, Met438.A, 11e484.A, Leud88.A, Leud91.A, Leu514.A, Thr603.D, Met604.D, Thr607.D,
1le611.D

Thr603.C, Met604.C, Thr607.C, 1le611.C, Trp434.D, Trp435.D, Met438.D, 11e484.D, Leu488.D, Leud91.D,
Gly511.D, Leu514.D

Leu375.A, Leud93.A, Leud96.A, Phe497.A, Asn500.A, Leu503.A, Phe522.D, Leu526.D, Leu529.D

Phe522.A, Leu529.A, Phe367.B, Leu375.B, Leu496.B, Phe497.B, Ala499.B, Asn500.B

TRPC6

Gly684.A, Leu685.A, Gly684.B, Leu685.B, Glu687.B, Phe683.C, Gly684.C, Leu685.C, 11e682.D, Phe683.D,
Gly684.D, Leu685.D
Glu672.B, Glu673.B, Phe675.B, Lys676.B, Glu701.C, Asn702.C, Tyr705.C, Val706.C

Glu672.A, Glu673.A, Phe675.A, Lys676.A, Lys698.B, Asn702.B, Tyr705.B, Val706.B
Gly532.A, 11e536.A, Ala539.A, 1le542.A, Ala543.A, Met546.A, Pro591.A, le594.A, Leu598.A
11e536.B, Ala539.B, 1le542.B, Ala543.B, Met546.B, Pro591.B, 11e594.B, Leu598.B

Glu701.A, Asn702.A, Tyr705.A, Val706.A, Glu672.D, Glu673.D, Phe675.D, Lys676.D
Glu672.C, Glu673.C, Phe675.C, Lys676.C, Glu701.D, Asn702.D, Tyr705.D, Val706.D

Phe531.D, Gly532.D, Ala535.D, 11e536.D, Ala539.D, Ile542.D, Ala543.D, Met546.D, Pro591.D, 11e594.D,
Leu598.D
Phe531.C, Gly532.C, Ala535.C, 11e536.C, Ala539.C, lle542.C, Ala543.C, Pro591.C, [1e594.C, Leu598.C

1le642.A, Met643.A, Val646.A, Met649.A, Thra51.D, 11e610.D, 11e613.D, Leu614.D
Phe443.A, Thr451.A, 1le610.A, 1le613.A, Leu614.A, [le642.B, Met643.B, Val646.B, Met649.B

Trp526.A, Leu529.A, lle601.A, Leu605.A, Leu627.A, Gly628.A, Val631.A, Phe648.B, Val706.B, Leu707.B,
Val710.B, Thr714.B, Val718.B

Trp526.B, Leu529.B, 1le601.B, Leu605.B, Leu627.B, Gly628.B, Val631.B, Phe648.C, Val706.C, Leu707.C,
Val710.C, Thr714.C, Val718.C

Leu525.A, Val631.A, Lys632.A, Phe635.A, Met638.A, Phe675.A, Phe679.A, Val706.B, Val710.B, Val713.B

Leu525.B, Val631.B, Lys632.B, Phe635.B, Met638.B, Phe675.B, Phe679.B, Val706.C, Val710.C, Val713.C
Val631.C, Lys632.C, Phe635.C, Met638.C, Phe675.C, Phe679.C, Val706.D, Val710.D, Val713.D
Thr4a51.C, 11€610.C, 1le613.C, Leu614.C, 11e642.D, Met643.D, Val646.D, Met649.D

Thr451.B, 11e610.B, 1le613.B, Leu614.B, 1le642.C, Met643.C, Val646.C, Met649.C

Phe648.A, Val706.A, Leu707.A, Val710.A, Thr714.A, Val718.A, Trp526.D, Leu529.D, 1le601.D, Leu605.D,
Leu627.D, Gly628.D, Thr630.D, Val631.D
Val706.A, Val710.A, Val713.A, Val631.D, Lys632.D, Phe635.D, Met638.D, Phe675.D, Phe679.D

Trp526.C, Leu529.C, 1le601.C, Leu605.C, Leu627.C, Gly628.C, Thr630.C, Val631.C, Phe648.D, Val706.D,
Leu707.D, Val710.D, Thr714.D, Val718.D

TRPM2

TRPM2, closed, plus CHS, Sea Anemone 6co7

6co7_EC

-15.5

-15.5

116989.A, Leu992.A, Trp1020.A, Thr1024.A, Val1027.A, GIn1028.A, Tyr1031.A, Met1034.A, Trp1060.B,
Leu1064.8, Ala1067.B, Val1071.8, le1075.8

Trp1060.A, Leul064.A, Alal067.A, Val1071.A, 11e989.D, Leu992.D, Trp1020.D, Thr1024.D, Val1027.D,
GIn1028.D, Tyr1031.D, Met1034.D
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PDB? E° Local Residues®
-13.0 Val846.C, Leu849.C, Ala850.C, Phe853.C, Leu854.C, Tyr857.C, His876.C, Thr878.C
-12.9 Val846.D, Leu849.D, Ala850.D, Phe853.D, Leu854.D, Tyr857.D, Asn862.D, His876.D, Thr878.D
-12.4 Phe923.D, Thr926.D, Val927.D, 11e930.D, Leu934.D, Ala945.D, 11e948.D, 11€949.D
-12.4 11€922.A, Phe923.A, Thr926.A, Val927.A, 11e930.A, Leu934.A, Ala945.A, 11e949.A
-12.3 Leu872.D, 11e875.D, 11e880.D, Tyr883.D, Phe884.D, Phe887.D, 11e891.D, Phe936.D, Leu1123.D, 1le1127.D
-12.3 Leu872.C, 11e875.C, 11e880.C, Tyr883.C, Phe884.C, Phe887.C, [1e891.C, Phe936.C, Leu1123.C, 1le1127.C
-11.9 Trp1060.A, Leul061.A, Phe923.D, Thr944.D, Ala945.D, 11e948.D, 11e949.D, Leu952.D, Phe956.D
-12.6 Tyr723.D, Val846.D, Gly847.D, Ala850.D, Pro877.D, Val881.D, Pro1119.D, Pro1120.D
-12.5 Tyr723.C, Val846.C, Gly847.C, Ala850.C, Pro877.C, Val881.C, Pro1119.C, Pro1120.C
-12.8 Leu872.C, Pro877.C, 11e880.C, Val881.C, Phe884.C, Leul123.C, Leu1124.C, lle1127.C
-12.8 Leu872.D, Pro877.D, 11e880.D, Val881.D, Phe884.D, Leu1123.D, Leul124.D, lle1127.D

-15.5 11€989.B, Leu992.B, Trp1020.B, Thr1024.B, Val1027.B, GIn1028.B, Tyr1031.B, Met1034.B, Trp1060.C,
Leu1064.C, Ala1067.C, Val1071.C, 11e1075.C
-15.5 11€989.C, Leu992.C, Trp1020.C, Thr1024.C, Val1027.C, GIn1028.C, Tyr1031.C, Met1034.C, Trp1060.D,

Leu1064.D, Ala1067.D, Val1071.D, le1075.D
-13.0 Val846.A, Leu849.A, Ala850.A, Phe853.A, Leu854.A, Tyr857.A, His876.A, Thr878.A

-13.0 Val846.B, Leu849.B, Ala850.B, Phe853.B, Leu854.B, Tyr857.B, His876.B, Thr878.B

-12.5 Tyr723.A, Val846.A, Gly847.A, Ala850.A, Pro877.A, Val881.A, Pro1119.A, Pro1120.A

-12.4 Phe923.B, Thr926.B, Val927.B, 11e930.B, Leu934.B, Ala945.B, 11e948.B, 11e949.B

-12.4 11e922.C, Phe923.C, Thr926.C, Val927.C, 11e930.C, Leu934.C, Ala945.C, 11e949.C

-12.4 Leu872.A, 11e875.A, 11e880.A, Tyr883.A, Phe884.A, Phe887.A, 11e891.A, Phe936.A, Leul123.A, lle1127.A
-12.3 Leu872.B, 11e875.B, 11e880.B, Tyr883.B, Phe884.B, Phe887.B, 11e891.B, Phe936.B, Leu1123.B, lle1127.B
-12.1 Phe923.C, Ala945.C, 11e948.C, 11e949.C, Leu952.C, Phe956.C, Trp1060.D, Leu1061.D

-12.0 Phe923.B, Thr944.B, Ala945.B, 11e948.B, 11e949.B, Leu952.B, Phe956.B, Trp1060.C, Leu1061.C

-12.8 Leu872.A, Pro877.A, 11e880.A, Val881.A, Phe884.A, Leul123.A, Leul124.A, lle1127.A

6co7_IC -16.5 Thr916.C, Trp917.C, 11€955.C, Val959.C, 11e978.C, GIn979.C, Met982.C, Phe995.D, Tyr999.D, Leu1065.D,
1le1068.D, Tyr1069.D
-16.5 Phe995.A, Tyr999.A, Leul065.A, 1le1068.A, Tyr1069.A, Thr916.D, Trp917.D, 11e955.D, Val959.D, 11e978.D,
GIn979.D, Met982.D
-16.5 Thr916.A, Trp917.A, 11€955.A, Phe956.A, Val959.A, Val976.A, 11e978.A, GIn979.A, Phe995.B, Tyr999.B,
Leu1065.8B, 11e1068.B, Tyr1069.B
-14.2 Phe887.D, 11e891.D, 11e894.D, Arg895.D, His1126.D, 11e1129.D, Phe1130.D, Trp1133.D

-14.2 Phe887.A, [1e891.A, 11e894.A, Arg895.A, His1126.A, 11e1129.A, Phe1130.A, Trp1133.A
-13.8 Phe841.C, Val845.C, Leu849.C, 11e852.C, Phe853.C, 11e964.C, Phe965.C, 11e997.D, 1le1001.D
-13.8 11e997.A, 1le1001.A, Phe841.D, Val845.D, Leu849.D, 11e852.D, Phe853.D, 11e964.D, Phe965.D, Val967.D

-16.7 Thr916.B, Trp917.8B, 11€955.B, Phe956.B, Val959.B, 11€978.B, GIn979.B, Phe995.C, Tyr999.C, Leu1065.C,
11e1068.C, Tyr1069.C
-14.2 Phe887.C, 11e891.C, 11e894.C, Arg895.C, His1126.C, 11e1129.C, Phe1130.C, Trp1133.C

-14.2 Phe887.B, 11e891.B, 1e894.B, Arg895.B, His1126.B, [le1129.B, Phe1130.B, Trp1133.B

-13.8 Phe841.B, Val845.B, Leu849.B, 11e852.B, Phe853.B, 11e964.B, Phe965.B, Val967.B, Asn968.B, 11e997.C,
11e1001.C
-13.7 Phe841.A, Val845.A, LeuB849.A, 11e852.A, Phe853.A, 11e964.A, Phe965.A, Asn968.A, 11e997.8B, 11e1001.B

TRPM2, open, Zebrafish 6drj

6drj_EC -14.5 Trp815.B, Gly822.B, Trp825.B, Leu826.B, Val829.B, Arg842.B, Trp849.B, Pro1096.B, Pro1098.B, Phe1099.B
-14.0 Trp815.C, Gly822.C, Trp825.C, Leu826.C, Val829.C, Arg842.C, Trp849.C, Pro1096.C, Pro1098.C, Phe1099.C
-13.9 Trp815.D, Gly822.D, Trp825.D, Leu826.D, Val829.D, Arg842.D, Trp849.D, Pro1096.D, Pro1098.D, Phe1099.D

-13.3 Glu1037.B, Trp1038.B, 1le1041.B, Met1042.B, Phe951.C, Met954.C, Phe955.C, Ser958.C, Val987.C, Tyr988.C,
Tyr991.C
-13.3 Glul037.A, Trp1038.A, 1le1041.A, Met1042.A, Phe951.B, Met954.B, Phe955.B, Val987.B, Tyr988.B, Tyr991.B

-12.9 Phe951.C, Phe955.C, Val962.C, Leu979.C, 11e982.C, 11e983.C, Trp825.D, Ala828.D, Val829.D, 11e833.D
-12.9 Phe951.B, Phe955.B, Val962.B, Leu979.B, 11e982.B, 11e983.B, Val987.B, Trp825.C, Ala828.C, Met832.C, Ile833.C
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-12.7 Phe955.A, Val962.A, Leu979.A, 11e982.A, 11e983.A, Val987.A, Phe821.B, Trp825.B, Ala828.B, Met832.B,
11e833.B
-12.6 Asn997.A, Thr1000.A, Asn997.B, Asn997.C, Thr1000.C, 11e1060.C, Asn997.D, Thr1000.D

-13.8 Trp815.A, Trp825.A, Leu826.A, Val829.A, Arg842.A, Trp849.A, Pro1096.A, Pro1098.A, Phe1099.A

-13.4 Glul1037.C, Trp1038.C, 11e1041.C, Met1042.C, Phe951.D, Met954.D, Phe955.D, Ser958.D, Val987.D, Tyr988.D,
Tyr991.D

-13.1 Phe951.A, Met954.A, Phe955.A, Ser958.A, Val987.A, Tyr988.A, Tyr991.A, Glu1037.D, Trp1038.D, 1le1041.D,
Met1042.D

-12.9 Trp825.A, Ala828.A, Val829.A, 11e833.A, Phe951.D, Phe955.D, Val962.D, Leu979.D, 11e982.D, 11e983.D

6drj_IC [none]

TRPM2, closed, Zebrafish 6drk
6drk_EC -13.8 Asn997.A, Thr1000.A, Asn997.B, Thr1000.B, Asn997.C, Thr1000.C, Asn997.D, Thr1000.D
-13.7 Trp815.C, Ala818.C, Ser819.C, Leu826.C, Trp841.C, Arg842.C, Leu845.C, Pro1096.C, Pro1098.C
-13.4 Phe951.A, Met954.A, Phe955.A, 11e983.A, Arg984.A, Val987.A, Tyr988.A, Trp1038.D, 1le1041.D, Met1042.D

-13.1 Leu888.A, Leu892.A, Tyr909.A, 11e910.A, Val913.A, 11e914.A, 11e917.A, 11e921.A, Phe1035.D, Pro1036.D,
Leul039.D
-12.7 Phel035.A, Leu1039.A, Leu888.B, Leu892.B, 11€910.B, Val913.B, 1le914.8B, 11e917.B, 11e921.B

-12.6 Glu1037.A, Trp1038.A, 1le1041.A, Met1042.A, Phe951.B, Phe955.B, Val987.B, Tyr988.B

-12.3 Ala818.B, Ser819.B, Gly822.B, Trp825.B, Leu826.B, Val829.B, Arg842.B, Trp849.B, Pro1098.B

-13.8 Asn997.A, Thr1000.A, Asn997.B, Thr1000.B, Asn997.C, Thr1000.C, Asn997.D, Thr1000.D

-13.7 11e1041.C, Met1042.C, Phe951.D, Met954.D, Phe955.D, Ser958.D, 11€983.D, Arg984.D, Val987.D, Tyr988.D
-13.0 Phe1035.C, Leu1039.C, Leu888.D, Leu892.D, Tyr909.D, 11€910.D, Val913.D, 11e914.D, 11e917.D, 11e921.D
-12.8 Met1042.B, Leu1049.B, Phe951.C, Met954.C, 11e983.C, Arg984.C, Val987.C, Tyr988.C, Tyr991.C

-12.6 Ser819.D, Leu826.D, Trp841.D, Arg842.D, Leu845.D, Pro1096.D, Pro1098.D, Phe1099.D

-12.6 Phe1035.B, Leu1039.B, Leu888.C, Tyr909.C, 11e910.C, Val913.C, 11e914.C, 11e917.C, 1le921.C

-12.2 Ser819.A, Gly822.A, Trp825.A, Leu826.A, Val829.A, Arg842.A, Trp849.A, Pro1098.A, Leu979.D

6drk_IC -16.0 Asn1052.A, Asn1057.A, lle1060.A, Asn1064.A, 11e1060.B, Asn1064.B, 1le1060.C, Asn1064.C, lle1060.D,
Asn1064.D
-15.0 Trp960.A, Val1046.A, Phel050.A, Trp882.B, Leu924.B, Met927.B, 11e940.B, Val943.B, Arg944.B, Met947.B

-14.0 Leu881.A, Leu885.A, 11e917.A, Leu924.A, Arg944.A, Met947.A, Met1042.D, Met1043.D, Val1046.D

-14.0 Trp960.A, Tyr964.A, Met1043.A, Val1046.A, Tyr1047.A, Phel050.A, Leu881.B, Trp882.8B, 11€920.B, Leu924.B,
Arg944.B

-13.9 Trp960.A, Met1043.A, Val1046.A, Tyr1047.A, Phe1050.A, Leu881.B, 11€920.B, Leu924.B, Arg944.B, Met947.B,
Leu948.B

-13.5 Leu881.D, Trp882.D, 11e884.D, Leu885.D, Leu888.D, 11€917.D, 11€921.D, Leu924.D, Arg944.D

-14.3 Arg944.A, Met947.A, Leu948.A, Phe951.A, Met954.A, Tyr991.A, Cys1045.D, Val1046.D, Leu1049.D
-14.2 Thr851.B, Cys855.B, 11e858.B, Arg859.B, Tyr862.B, 11€894.B, Leu897.8B, 11e898.B

-15.0 Thr851.D, Cys855.D, 11€858.D, Arg859.D, Tyr862.D, 11e894.D, Leu897.D, 11e898.D

-13.0 Trp960.B, Met1043.B, Leu881.C, Trp882.C, Leu885.C, 11e917.C, 11€920.C, Leu924.C, Arg944.C

-13.1 Thr851.A, Val854.A, Cys855.A, 11e858.A, Arg859.A, 11e894.A, Leu897.A, 11e898.A

-14.7 Trp960.C, Tyr964.C, Met1043.C, Val1046.C, Tyr1047.C, Phe1050.C, 11€920.D, Leu924.D, Arg944.D, Met947.D,
Leu948.D
-14.5 Met1042.C, Cys1045.C, Val1046.C, Leu1049.C, Leu881.D, Arg944.D, Met947.D, Leu948.D, Phe951.D, Tyr991.D

-13.6  Trp960.B, Val1046.8, Phe1050.8, Trp882.C, Leu924.C, Met927.C, 11e940.C, Val943.C, Arg944.C, Met947.C
4132 Trp960.B, Met1043.B, Val1046.B, Tyr1047.B, 11e920.C, Arg944.C, Met947.C, Leu948.C

TRPM2, closed, Human 6mix

6mix_EC -15.6 Arg962.B, Val963.B, Asp964.B, Trp965.B, Leu966.B, Phe967.B, Phe807.C, Leu810.C, Cys811.C, Ala814.C,
Met818.C, Phe903.C
-15.5 Val946.C, Val950.C, Arg962.C, Val963.C, Asp964.C, Trp965.C, Leu966.C, Phe967.C, Phe807.D, Cys811.D,
Met818.D, Phe903.D
-14.3 Phe979.A, Gly980.A, GIn981.A, Phe979.B, Gly980.B, GIn981.B, Phe979.C, Gly980.C, GIn981.C, Gly980.D,
GIn981.D, 11e982.D
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-15.7 Phe807.A, Leu810.A, Cys811.A, Met818.A, Phe903.A, Val946.D, Val950.D, Arg962.D, Val963.D, Asp964.D,
Trp965.D, Leu966.D, Phe967.D, Val971.D
-15.7 Val946.A, Val950.A, Arg962.A, Val963.A, Asp964.A, Trp965.A, Leu966.A, Phe967.A, Phe807.B, Cys811.B,
Met818.B, Phe903.B
6mix_IC -14.1 Trp1023.B, Val1026.B, Leu1027.B, Lys932.C, Phe935.C, Leu938.C, Phe939.C, Phe967.C, Trp754.D

-13.9 Trp1023.A, Val1026.A, Leu1027.A, Lys932.B, Phe935.B, Leu938.B, Phe939.B, Phe967.B, Trp754.C
-14.1 Leu753.A, Trp754.A, Thr757.A, Trp1023.C, Val1026.C, Leu1027.C, Phe939.D, Phe967.D
-13.3 Phe867.B, Lys870.B, Leu871.B, Gly874.B, Leu878.B, 11e898.B, Leu901.B, Leu905.B

-13.3 Leu836.B, Val840.B, Cys841.B, Glu843.B, Met844.B, Leu847.B, 11e876.B, Val880.B, Leu883.B, Thr834.B,
Leu887.B
-13.3 Trp1023.B, Leu1024.B, Lys870.C, Gly874.C, Leu878.C, Val897.C, 11e898.C, Leu901.C, Leu905.C

-13.2 Leu836.C, Val840.C, Cys841.C, Glug43.C, Met844.C, 11e876.C, Val880.C, Leu883.C, Thr884.C, Leu887.C

-13.0 Leu836.D, Val840.D, Cys841.D, Glu843.D, Met844.D, Leu847.D, 11e876.D, Val880.D, Leu883.D, Thr884.D,
Leu887.D
-13.9 Lys932.A, Phe935.A, Leu938.A, Phe939.A, Phe967.A, Trp754.B, Trp1023.D, Val1026.D, Leu1027.D

-13.2 Phe867.A, Lys870.A, Leu871.A, Gly874.A, Leu878.A, 11e898.A, Leu901.A, Leu905.A
-13.4 Trp1023.C, Leu1024.C, Lys870.D, Gly874.D, Leu878.D, Val897.D, 11e898.D, Leu901.D, Leu905.D

TRPM2, closed, Human 6miz

6miz_EC -14.2 Phe1020.A, Trp1023.A, Leu938.B, Phe939.B, Ala942.B, Val943.B, Asp964.B, Phe967.B
-13.6 Pro825.C, Tyr833.C, Leu834.C, Leu836.C, Phe837.C, Phe879.C, Leu883.C, Arg886.C, Leu887.C
-13.6 Tyr833.D, Leu834.D, Leu836.D, Phe837.D, Phe879.D, Leu883.D, Arg886.D, Leu887.D
-13.5 Tyr833.B, Leu834.B, Leu836.B, Phe837.B, Phe879.B, Leu883.B, Arg886.B, Leu887.B
-13.3 Phe1020.B, Trp1023.B, Leu1024.B, Leu878.C, Pro894.C, Val897.C, 11e898.C, Leu901.C, Leu905.C
-13.3 Phel020.A, Trp1023.A, Leu1024.A, Leu878.B, Pro894.B, Val897.B, 11e898.B, Leu901.B, Leu905.B
-14.3 Phe1020.B, Trp1023.B, Leu938.C, Phe939.C, Ala942.C, Val943.C, Asp964.C, Phe967.C
-12.9 Val873.B, Leu877.B, Ala881.B, Thr884.B, Cys885.B, Thr891.B, Pro894.B, 11e898.B
-12.6 Gly874.C, Leu877.C, Leu878.C, Ala881.C, Cys885.C, Thr891.C, Pro894.C, 11e898.C
-12.5 Phe939.C, Leu966.C, Phe967.C, Ala970.C, Val971.C, Leu804.D, Phe807.D, Met818.D
-12.7 Leu801.B, Leu804.B, Ser805.B, Ala808.B, Leu812.B, Tyr815.B, Trp827.B, Cys828.B, Ala831.B
-14.1 Phe1020.C, Trp1023.C, Leu938.D, Phe939.D, Ala942.D, Val943.D, Asp964.D, Phe967.D
-14.0 Leu938.A, Phe939.A, Ala942.A, Val943.A, Asp964.A, Phe967.A, Phe1020.D, Trp1023.D
-13.3 Phe1020.C, Trp1023.C, Leu1024.C, Leu878.D, Pro894.D, Val897.D, 11e898.D, Leu901.D, Leu905.D
-13.3 Tyr833.A, Leu834.A, Leu836.A, Phe837.A, Val840.A, Phe879.A, Leu883.A, Arg886.A, Leu887.A
-13.1 Leu878.A, Pro894.A, Val897.A, 11e898.A, Leu901.A, Leu905.A, Phe1020.D, Trp1023.D, Leu1024.D
-13.0 Val873.A, Leu877.A, Ala881.A, Thr884.A, Cys885.A, Thr891.A, Pro894.A, [1e898.A
-12.8 Leu801.A, Leu804.A, Ser805.A, Ala808.A, Leu812.A, Tyr815.A, Trp827.A, Cys828.A, Ala831.A
-12.8 Val873.D, Leu877.D, Ala881.D, Thr884.D, Cys885.D, Thr891.D, Pro894.D, 1e898.D

6miz_IC -14.6  Trpl023.A, Val1026.A, Leu1027.A, Phe935.B, Leu938.8, Phe939.8, Phe967.8, Leu753.C, Trp754.C, Thr757.C
-14.6  Trpl023.B, Val1026.8, Leu1027.B, Lys932.C, Phe935.C, Leu938.C, Phe939.C, Phe967.C, Leu753.D, Trp754.D,
Thr757.D

-14.1 Phe979.A, Gly980.A, Leu1041.A, Asn1042.A, lle1045.A, Leu1041.B, Asn1042.B, 11e1045.B, Phe979.C, Gly980.C,
Leul041.C, Asn1042.C, 1le1045.C, Phe979.D, Gly980.D, Leu1041.D, Asn1042.D, 1le1045.D

-14.0 Leu1024.B, Leu1027.B, Leu1031.B, Phel1035.B, Leu871.C, 11e898.C, Leu901.C, Leu905.C, Leu908.C, Met931.C,
Lys932.C, Val934.C, Phe935.C

-14.0 Val840.D, Cys841.D, Glu843.D, Met844.D, Leu847.D, 11e876.D, Leu883.D, Thr884.D

-14.0 Val840.C, Cys841.C, Glu843.C, Met844.C, Leu847.C, 11e876.C, Val880.C, Leu883.C, Thr884.C

-14.0 Leu1024.C, Leu1027.C, Leu1031.C, Phe1035.C, Leu871.D, 11e898.D, Leu901.D, Leu905.D, Leu908.D, Met931.D,
Val934.D, Phe935.D
-13.7 Phe867.C, Lys870.C, Leu871.C, Gly874.C, Leu877.C, Leu878.C, Ala881.C, Cys885.C, 11e898.C

-13.6 Phe867.D, Lys870.D, Leu871.D, Gly874.D, Leu877.D, Leu878.D, Ala881.D, Cys885.D, 1e898.D

-14.0  Leul024.A, Leu1027.A, Leu1031.A, Phe1035.A, Leu871.B, 11e898.8, Leu901.B, Leu905.B, Leu908.8, Met931.8,
Val934.8, Phe935.8
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Val840.B, Glu843.B, Met844.B, Leu847.B, I1e876.B, Val880.B, Leu883.B, Thr884.B
Phe867.B, Lys870.B, Leu871.B, Gly874.B, Leu877.B, Leu878.B, Ala881.B, Cys885.B, 11e898.B

Lys932.A, Phe935.A, Leu938.A, Phe939.A, Phe967.A, Leu753.B, Trp754.B, Thr757.B, Trp1023.D, Val1026.D,
Leu1027.D
Leu753.A, Trp754.A, Thr757.A, Trp1023.C, Val1026.C, Lys932.D, Phe935.D, Phe939.D, Phe967.D

Val840.A, Cys841.A, Glu843.A, Met844.A, Leu847.A, I1e876.A, Val880.A, Thr884.A

Leu871.A, Leu901.A, Leu905.A, Leu908.A, Val927.A, Met931.A, Val934.A, Phe935.A, Trp1023.D, Leu1024.D,
Leu1027.D, Leu1031.D, Phe1035.D

TRPMZ2, closed, Ca and ADPR-bound, Human 6mj2

6mj2_EC

6mj2_IC

-12.7
-12.7
-12.7
-12.3
-12.3
-12.2
-12.2
-12.7
-12.3
-12.3
-12.2
-12.2
-14.5
-14.5
-14.5

Phe1020.A, Pro1021.A, Trp1023.A, Leu1024.A, Leu878.B, Thr891.B, Pro894.B, 11e898.B, Leu901.B, Leu905.B
Pro1021.C, Trp1023.C, Leu1024.C, Leu878.D, Thr891.D, Pro894.D, 11€898.D, Leu901.D, Leu905.D
Pro1021.B, Trp1023.B, Leu1024.B, Leu878.C, Thr891.C, Pro894.C, 11e898.C, Leu901.C, Leu905.C

Leu801.D, Ser805.D, Leu812.D, Tyr815.D, Cys828.D, Trp835.D, Pro1081.D, Pro1083.D

Leu761.C, Leu801.C, Leu804.C, Ser805.C, Ala808.C, Leu812.C, Tyr815.C, Cys828.C

Pro825.C, Tyr833.C, Phe837.C, Val840.C, 11e876.C, Val880.C, Leu883.C, Leu887.C

Pro825.D, Tyr833.D, Phe837.D, Val840.D, 11e876.D, Val880.D, Leu883.D, Leu887.D

Leu878.A, Thr891.A, Pro894.A, 11e898.A, Leu901.A, Leu905.A, Phe1020.D, Pro1021.D, Trp1023.D, Leu1024.D
Leu801.B, Ser805.B, Leu812.B, Tyr815.B, Cys828.B, Trp835.B, Pro1081.B, Pro1083.B

Leu801.A, Ser805.A, Leu812.A, Tyr815.A, Cys828.A, Trp835.A, Pro1081.A, Pro1083.A

Pro825.A, Tyr833.A, Phe837.A, Val840.A, 11e876.A, Val880.A, Leu883.A, Leu887.A

Pro825.B, Tyr833.B, Phe837.B, Val840.B, 11e876.B, Val880.B, Leu883.B, Leu887.B

Val840.B, Glu843.B, Met844.B, GIn846.B, Leu847.B, Tyr863.B, 11e876.B, Val880.B

Val840.A, Glu843.A, Met844.A, GIn846.A, Leu847.A, Tyr863.A, 11e876.A, Val880.A

Val840.D, Glu843.D, Met844.D, GIn846.D, Leu847.D, Tyr863.D, 11e876.D, Val880.D

TRPM4

TRPMA4, closed, with Ca and decavanadate, Human 5wp6

Swp6_EC

5wp6_IC

-14.9
-14.9
-13.8

-13.8

-13.7

-13.6

-12.6

-12.5
-13.4

-15.0
-14.9
-13.8

-13.7

-13.6

-12.4
-12.4
-15.9

Leu934.A, Leu963.A, Arg964.A, Phe967.A, Tyr968.A, Val1021.D, Leu1022.D, Val1025.D
Val1021.C, Leu1022.C, Val1025.C, Leu934.D, Leu963.D, Arg964.D, Phe967.D, Tyr968.D

Leu791.A, Leu795.A, Ser798.A, Leu802.A, Leu906.A, Phe935.D, Val939.D, Val942.D, Phe959.D, 11€962.D,
Leu963.D, Phe967.D

Phe935.C, Val939.C, Val942.C, Phe959.C, 11€962.C, Leu963.C, Phe967.C, Leu791.D, Leu795.D, Ser798.D,
Leu802.D, Leu906.D

Val788.A, Ser789.A, Leu792.A, Leu796.A, Ser812.A, Leu813.A, Leu816.A, Trp820.A, Alal076.A, Pro1078.A,
Phe1079.A

Val788.B, Ser789.B, Leu792.B, Leu796.B, Ser812.B, Leu813.B, Leu816.B, Trp820.B, Alal076.B, Pro1078.B,
Phel079.B

Tyr1015.C, Ala1016.C, Trp1018.C, Leu1019.C, Val870.D, Cys874.D, Leu890.D, Thr893.D, Val894.D, 11e897.D,
Val901.D

Val870.A, Cys874.A, Leu890.A, Thr893.A, Val894.A, 11e897.A, Val901.A, Ala1016.D, Trp1018.D, Leu1019.D

Phe935.A, Val939.A, Val942.A, Phe959.A, 11e962.A, Leu963.A, Phe967.A, Leu791.B, Leu795.B, Ser798.8B,
Leu802.B, Leu906.B
Val1021.A, Leu1022.A, Val1025.A, Phe931.B, Leu934.B, Leu963.B, Arg964.B, Phe967.B, Tyr968.B

Val1021.B, Leu1022.B, Val1025.B, Leu934.C, Leu963.C, Arg964.C, Phe967.C, Tyr968.C

Phe935.B, Val939.B, Val942.B, Phe959.B, 11€962.B, Leu963.B, Phe967.B, Leu791.C, Leu795.C, Ser798.C,
Leu802.C, Leu906.C

Val788.D, Ser789.D, Leu792.D, Leu796.D, Ser812.D, Leu813.D, Leu816.D, Trp820.D, Alal076.D, Pro1078.D,
Phe1079.D

Val788.C, Ser789.C, Leu792.C, Leu796.C, Ser812.C, Leu813.C, Leu816.C, Trp820.C, Ala1076.C, Pro1078.C,
Phe1079.C

Alal016.B, Trp1018.B, Leu1019.B, Val870.C, Cys874.C, Leu890.C, Thr893.C, Val894.C, 11e897.C, Val901.C

Alal016.A, Trp1018.A, Leu1019.A, Val870.B, Cys874.B, Leu890.B, Thr893.B, Val894.B, 11e897.B, Val901.B

Phe936.C, Trp940.C, Leu1023.C, Trp864.D, 11e897.D, Met900.D, Val901.D, Val904.D, 11e920.D, Val921.D,
Val923.D, Ser924.D, Met927.D
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-15.9 Trp864.A, 11e897.A, Met900.A, Val901.A, Val904.A, 11e920.A, Val921.A, Val923.A, Ser924.A, Met927.A,
Phe936.D, Trp940.D, Leu1023.D
-14.9 Phe931.A, Leu934.A, Phe935.A, Gly938.A, Leu941.A, Phe967.A, Phe910.B, Asn913.B, GIn915.B, Leu916.B

-14.9 Phe910.A, Asn913.A, GIn915.A, Leu916.A, Phe931.D, Leu934.D, Phe935.D, Gly938.D, Leu941.D, Phe967.D
-13.5 11e690.B, Val694.B, Phe783.B, Met784.B, Val787.B, Val788.B, Leu791.B, Leu792.B, Phe910.B, Asn913.B
-13.4 11e690.A, Val694.A, Phe783.A, Met784.A, Val787.A, Val788.A, Leu791.A, Leu792.A, Phe910.A, Asn913.A
-13.1 Phe697.A, Trp776.A, 11e782.A, Gly785.A, Alal074.A, Leul075.A, Alal076.A, Pro1078.A, Phe1079.A

-13.0 Phe697.B, Trp776.B, 11e782.B, Gly785.B, Val788.B, Alal074.B, Leu1075.B, Ala1076.B, Pro1078.B, Phe1079.B
-12.9 Ser863.A, Cys867.A, Val870.A, Cys874.A, 11e897.A, Asp898.A, Val901.A, Ser924.A

-12.9 Ser863.D, Cys867.D, Val870.D, Cys874.D, 11e897.D, Asp898.D, Val901.D, Ser924.D

-15.9 Phe936.A, Trp940.A, Leul023.A, Trp864.B, 11e897.B, Met900.B, Val901.B, Val904.B, Leu907.B, 11€920.B,
Val921.B, Val923.B, Ser924.B, Met927.B

-15.9 Phe936.B, Trp940.B, Leu1023.B, Trp864.C, 11e897.C, Met900.C, Val901.C, Val904.C, Leu907.C, 11€920.C,
Val921.C, Val923.C, Ser924.C, Met927.C

-14.9 Phe931.B, Leu934.B, Phe935.B, Gly938.B, Leu941.B, Phe967.B, Phe910.C, Asn913.C, GIn915.C, Leu916.C

-14.9 Phe931.C, Leu934.C, Phe935.C, Gly938.C, Leu941.C, Phe967.C, Phe910.D, Asn913.D, GIn915.D, Leu916.D
-13.5 11e690.C, Val694.C, Phe783.C, Met784.C, Val787.C, Val788.C, Leu791.C, Leu792.C, Phe910.C, Asn913.C

-13.4 Trp680.D, 11e690.D, Val694.D, Phe783.D, Met784.D, Val787.D, Val788.D, Leu791.D, Leu792.D, Phe910.D,
Asn913.D
-13.1 Phe697.D, Trp776.D, 11€782.D, Gly785.D, Alal074.D, Leul075.D, Alal076.D, Pro1078.D, Phe1079.D

-13.0 Phe697.C, Trp776.C, 11e782.C, Gly785.C, Val788.C, Alal074.C, Leu1075.C, Ala1076.C, Pro1078.C, Phe1079.C
-12.9 Ser863.C, Cys867.C, Val870.C, Cys874.C, 11e897.C, Asp898.C, Val901.C, Ser924.C
-13.0 Ser863.B, Cys867.B, Val870.B, Cys874.B, 11e897.B, Asp898.B, Val901.B, Ser924.B

TRPM4, closed, Mouse 6bcj
6bcj_EC -16.1 Leu959.C, Arg960.C, Phe963.C, Tyr964.C, Trp1014.D, Val1017.D, Leu1018.D, 1le1021.D
-16.0 Cys934.A, Pro956.A, Leu959.A, Arg960.A, Phe963.A, Tyr964.A, Val1017.C, 11e1021.C

-13.6 Ser785.B, Leu788.B, Leu792.B, His795.B, Asp800.B, Ser809.B, Leu812.B, Trp816.B, Alal072.B, Pro1074.8B,
Leul075.B

-13.6 Ser785.A, Leu788.A, Leu792.A, His795.A, Asp800.A, Ser809.A, Leu812.A, Trp816.A, Alal072.A, Pro1074.A,
Leul075.A

-12.3 Leu791.A, Ala794.A, His795.A, Leu798.A, Val799.A, Cys934.C, Val935.C, Val938.C, Val942.C, Leu955.C,
11€958.C, Leu959.C, Phe963.C

-13.0 Cys934.A, Val935.A, Val938.A, Val942.A, Leu955.A, 11e958.A, Leu959.A, Phe963.A, Leu791.B, Ala794.B,
His795.B, Leu798.B, Val799.B

-13.7 Ser785.C, Leu788.C, Leu792.C, His795.C, Asp800.C, Ser809.C, Leu812.C, Trp816.C, Ala1072.C, Pro1074.C,
Leu1075.C

-12.3 Leu791.C, Ala794.C, His795.C, Leu798.C, Val799.C, Cys934.D, Val935.D, Val938.D, Val942.D, Leu955.D,
11€958.D, Leu959.D, Phe963.D

-16.1 Val1017.8B, 11e1021.B, Cys934.D, Pro956.D, Leu959.D, Arg960.D, Phe963.D, Tyr964.D

-16.0 Val1017.A, 1le1021.A, Cys934.B, Pro956.B, Leu959.B, Arg960.B, Phe963.B, Tyr964.B

-13.6 Ser785.D, Leu788.D, Leu792.D, His795.D, Asp800.D, Ser809.D, Leu812.D, Trp816.D, Alal072.D, Pro1074.D,
Leu1075.D

-12.7 Cys934.B, Val935.B, Val938.B, Val942.B, Leu955.B, 11e958.B, Leu959.B, Phe963.B, Leu791.D, Ala794.D,
His795.D, Leu798.D, Val799.D

6bcj_IC -15.4 Trp860.C, Leu893.C, Leu900.C, Leu903.C, 11e916.C, Val919.C, Ser920.C, Phe932.D, Trp936.D, Leu1018.D,

Leu1019.D, Val1022.D, Val1026.D, Leu1030.D

-15.4 Trp860.A, Leu893.A, Leu900.A, Leu903.A, 11e916.A, Val919.A, Ser920.A, Phe932.C, Trp936.C, Leu1018.C,
Leu1019.C, Val1022.C, Val1026.C, Leu1030.C

-14.5 Phe927.A, Leu930.A, Phe931.A, Cys934.A, Asn909.B, GIn911.B, Leu912.B, Leu1018.C, 1le1021.C

-14.5 Asn909.A, Leu912.A, Phe927.C, Leu930.C, Phe931.C, Cys934.C, Leu1018.D, 1le1021.D

-13.9 11e1021.B, 11e690.C, Phe906.C, Asn909.C, Leu912.C, Phe927.D, Leu930.D, Phe931.D, Cys934.D

-14.7 11e690.A, Leu694.A, Phe698.A, Phe779.A, Leu780.A, Val783.A, Val784.A, Leu787.A, Leu788.A, Phe906.A,
Asn909.A

-14.6 11e690.B, Leu694.B, Phe698.B, Phe779.B, Leu780.B, Val783.B, Val784.B, Leu787.B, Phe906.B, Asn909.B

-15.4 Phe932.B, Trp936.B, Leu1018.B, Leu1019.B, Val1022.B, Val1026.B, Leu1030.B, Trp860.D, Leu893.D, Leu900.D,
Leu903.D, 11e916.D, Val919.D, Ser920.D
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-15.3 Phe932.A, Trp936.A, Leu1018.A, Leu1019.A, Val1022.A, Val1026.A, Leu1030.A, Trp860.B, Leu893.B, Leu900.B,
Leu903.B, 11e916.B, Val919.B, Ser920.B
-14.6 Leul018.A, lle1021.A, Phe927.B, Leu930.B, Phe931.B, Cys934.B, Asn909.D, GIn911.D, Leu912.D

-14.7 11€690.C, Leu694.C, Phe698.C, Phe779.C, Leu780.C, Val783.C, Val784.C, Leu787.C, Leu788.C, Phe906.C,
Asn909.C

-14.7 11€690.D, Leu694.D, Phe698.D, Phe779.D, Leu780.D, Val783.D, Val784.D, Leu787.D, Leu788.D, Phe906.D,
Asn909.D

TRPM4, closed, Mouse 6bcl
6bcl_EC -15.7 Val1017.B, 11e1021.B, Cys934.D, Pro956.D, Leu959.D, Arg960.D, Phe963.D, Tyr964.D
-15.6 Leu930.C, Pro956.C, Leu959.C, Arg960.C, Phe963.C, Tyr964.C, Val1017.D, 11e1021.D
-14.2 Ser785.D, Leu788.D, Leu792.D, His795.D, Asp800.D, Ser809.D, Leu812.D, Trp816.D, Ala1072.D, Pro1074.D,

Leul075.D

-14.2 Ser785.C, Leu788.C, Leu792.C, His795.C, Asp800.C, Ser809.C, Leu812.C, Trp816.C, Ala1072.C, Pro1074.C,
Leul075.C

-14.2 Ser785.A, Leu788.A, Leu792.A, His795.A, Asp800.A, Ser809.A, Leu812.A, Trp816.A, Alal072.A, Pro1074.A,
Leul075.A

-13.5 Leu787.C, Leu791.C, Ala794.C, His795.C, Leu798.C, Val799.C, Leu902.C, Cys934.D, Val935.D, Val938.D,
Val942.D, Leu955.D, 11€958.D, Leu959.D, Phe963.D

-13.4 Leu791.A, Ala794.A, His795.A, Leu798.A, Val799.A, Cys934.C, Val935.C, Val938.C, Val942.C, Leu955.C,
11e958.C, Leu959.C, Phe963.C

-12.3 Pro806.C, Leu811.C, Tyr814.C, Phe818.C, Leu821.C, Leu872.C, Val875.C, Leu879.C

-12.3 Pro806.A, Leu811.A, Tyr814.A, Phe818.A, Leu821.A, Leu872.A, Val875.A, Leu879.A

-12.3 Pro806.B, Leu811.B, Tyr814.B, Phe818.B, Leu821.B, Leu825.B, Leu872.B, Val875.B, Leu879.B
-15.8 Val1017.A, lle1021.A, Cys934.B, Pro956.B, Leu959.B, Arg960.B, Phe963.B, Tyr964.B

-15.2 Cys934.A, Leu959.A, Arg960.A, Phe963.A, Tyr964.A, Trp1014.C, Val1017.C, Leu1018.C

-14.2 Ser785.B, Leu788.B, Leu792.B, His795.B, Asp800.B, Ser809.B, Leu812.B, Trp816.B, Ala1l072.B, Pro1074.8B,
Leu1075.B

-13.6 Cys934.A, Val935.A, Val938.A, Val942.A, Leu955.A, 11€958.A, Leu959.A, Phe963.A, Leu787.B, Leu791.B,
Ala794.B, His795.B, Leu798.B, Val799.B, Leu902.B

-13.6 Cys934.B, Val935.B, Val938.B, Val942.B, Leu955.B, 11€958.B, Leu959.B, Phe963.B, Leu787.D, Leu791.D,
Ala794.D, His795.D, Leu798.D, Val799.D, Leu902.D

6bcl_IC -15.2 Phe932.B, Trp936.B, Leu1018.B, Leu1019.B, Val1022.B, Trp860.D, Leu893.D, Leu900.D, Leu903.D, 11€916.D,

Val917.D, Val919.D, Ser920.D, Met923.D

-14.4 Asn909.A, GIn911.A, Leu912.A, Phe927.C, Leu930.C, Phe931.C, Cys934.C, 1le1021.D

-14.4 11e1021.B, Asn909.C, GIn911.C, Leu912.C, Phe927.D, Leu930.D, Phe931.D, Cys934.D

-15.1 Trp860.C, Leu893.C, Leu900.C, Leu903.C, 11e916.C, Val919.C, Ser920.C, Met923.C, Phe932.D, Trp936.D,
Leu1018.D, Leu1019.D, Val1022.D

-14.9 11e690.C, Leu694.C, Phe698.C, Phe779.C, Leu780.C, Val783.C, Val784.C, Leu787.C, Leu788.C, Phe906.C,
Asn909.C

-14.9 11e690.A, Leu694.A, Phe698.A, Phe779.A, Leu780.A, Val783.A, Val784.A, Leu787.A, Leu788.A, Phe906.A,
Asn909.A

-13.5 Phe697.A, Trp772.A, Gly781.A, Val784.A, Alal070.A, Leu1071.A, Alal072.A, Leu1075.A
-13.5 Phe697.C, Trp772.C, Gly781.C, Val784.C, Alal070.C, Leu1071.C, Alal072.C, Leu1075.C
-13.9 Phe927.B, Leu930.B, Phe931.B, Cys934.B, Phe963.B, 11e690.D, Phe906.D, Asn909.D, GIn911.D, Leu912.D

-15.2 Phe932.A, Trp936.A, Leul018.A, Leu1019.A, Val1022.A, Trp860.B, Leu893.B, Leu900.B, Leu903.B, 11€916.B,
Val919.B, Ser920.B, Met923.B
-14.4 Phe927.A, Leu930.A, Phe931.A, Cys934.A, Asn909.B, GIn911.B, Leu912.B, 1le1021.C

-15.7 Trp860.A, Leu893.A, Met896.A, Leu900.A, Leu903.A, 11e916.A, Val919.A, Ser920.A, Trp936.C, Leu1018.C,
Leu1019.C, Val1022.C, Val1026.C, Leu1030.C

-14.9 11e690.D, Leu694.D, Phe698.D, Phe779.D, Leu780.D, Val783.D, Val784.D, Leu787.D, Leu788.D, Phe906.D,
Asn909.D

-14.9 11e690.B, Leu694.B, Phe698.B, Phe779.B, Leu780.B, Val783.B, Val784.B, Leu787.B, Leu788.B, Phe906.B,
Asn909.B

-13.5 Phe697.B, Trp772.B, Gly781.B, Val784.B, Leu788.B, Ala1070.B, Leu1071.B, Alal072.B, Leu1075.B
-13.5 Phe697.D, Trp772.D, Gly781.D, Val784.D, Leu788.D, Ala1070.D, Leu1071.D, Ala1072.D, Leu1075.D

TRPM4, closed, ATP bound, Mouse 6bco
6bco_EC -15.3 Asp980.A, Trp1014.A, Val1017.A, Cys934.B, Leu959.B, Arg960.B, Phe963.B, Tyr964.B



PDB?

6bco_IC

b
-15.0
-15.1
-13.8

-13.7

-15.1
-13.8

-13.7

-15.1
-14.8

-14.8

-14.5
-14.5
-14.3
-15.2
-15.1
-14.5
-14.9
-13.6
-13.6
-13.6
-13.5
-13.6
-13.5
-15.1
-14.8

-14.8

-14.7
-14.5
-14.5
-14.3
-14.3
-15.1

-15.1
-13.6
-13.6
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Pro956.A, Leu959.A, Arg960.A, Phe963.A, Tyr964.A, Val1017.C, Leu1018.C, 1le1021.C
Leu930.C, Cys934.C, Leu959.C, Arg960.C, Phe963.C, Tyr964.C, Trp1014.D, Val1017.D, Leu1018.D, lle1021.D

Ser785.B, Leu788.B, Leu792.B, His795.B, Asp800.B, Ser809.B, Leu812.B, Trp816.B, Alal072.B, Pro1074.B,
Leu1075.B

Ser785.A, Leu788.A, Leu792.A, His795.A, Asp800.A, Ser809.A, Leu812.A, Trp816.A, Alal072.A, Pro1074.A,
Leul075.A

Val1017.B, Leu1018.B, lle1021.B, Pro956.D, Ser957.D, Leu959.D, Arg960.D, Phe963.D, Tyr964.D

Ser785.D, Leu788.D, Leu792.D, His795.D, Asp800.D, Ser809.D, Leu812.D, Trp816.D, Alal072.D, Pro1074.D,
Leul075.D

Ser785.C, Leu788.C, Leu792.C, His795.C, Asp800.C, Ser809.C, Leu812.C, Trp816.C, Ala1072.C, Pro1074.C,
Leu1075.C

Phe927.B, Phe931.B, Cys934.B, Val938.B, Phe963.B, Asn909.D, GIn911.D, Leu912.D

Trp860.A, Leu893.A, Met896.A, Leu900.A, Leu903.A, 11e916.A, Val919.A, Ser920.A, Phe932.C, Trp936.C,
Leu1015.C, Leu1019.C, Val1022.C, Val1026.C, Leu1030.C

Phe932.A, Trp936.A, Leul015.A, Leu1019.A, Val1026.A, Leu1030.A, Trp860.B, Leu893.B, Leu900.B, 11e916.8B,
Val919.B, Ser920.B

Phe697.A, Trp772.A, Gly781.A, Val784.A, Ser785.A, Leu788.A, Ala1070.A, Leu1071.A, Alal072.A, Leu1075.A

Phe697.B, Trp772.B, Gly781.B, Val784.B, Ser785.B, Leu788.B, Ala1070.B, Leu1071.B, Ala1072.B, Leu1075.B
Thr859.A, Trp860.A, Cys863.A, Leu893.A, 11e897.A, Leu1015.C, Leu1018.C, Leu1019.C, Val1022.C

11e690.D, Leu694.D, Phe698.D, Leu780.D, Val784.D, Leu787.D, Leu788.D, Leu791.D, Phe906.D, Asn909.D
Phe927.A, Phe931.A, Cys934.A, Val938.A, Phe963.A, Asn909.B, GIn911.B, Leu912.B

Asn909.A, Leu912.A, Phe927.C, Leu930.C, Phe931.C, Cys934.C, Leu1018.D, 1le1021.D

11e690.B, Leu694.B, Phe698.B, Phe779.B, Leu780.B, Val784.B, Leu787.B, Phe906.B, Asn909.B

Leu821.A, Glu824.A, Leu825.A, Gly828.A, Leu829.A, Leu852.A, Leu865.A, Thr869.A, Leu872.A, Leu873.A
Leu821.B, Glu824.B, Leu825.B, Gly828.B, Leu829.B, Leu852.B, Leu865.B, Thr869.B, Leu872.B, Leu873.B
Phe818.A, Cys822.A, Leu825.A, Arg826.A, Leu829.A, Gly830.A, 11e1077.A, His1080.A, Leu1083.A, Leu1084.A
Phe818.B, Cys822.B, Leu825.B, Arg826.B, Leu829.B, 11e1077.B, His1080.B, Leu1083.B, Leu1084.B

Phe818.C, Cys822.C, Leu825.C, Arg826.C, Leu829.C, 11e1077.C, His1080.C, Leu1083.C, Leu1084.C

Phe818.D, Cys822.D, Leu825.D, Arg826.D, Leu829.D, Gly830.D, 1le1077.D, His1080.D, Leu1083.D, Leu1084.D
Asn909.C, GIn911.C, Leu912.C, Phe927.D, Phe931.D, Cys934.D, Val938.D, Phe963.D

Trp860.C, Leu893.C, Met896.C, Leu900.C, Leu903.C, 11e916.C, Val919.C, Ser920.C, Phe932.D, Trp936.D,
Leu1015.D, Leu1019.D, Val1022.D, Val1026.D, Leu1030.D

Phe932.B, Trp936.B, Leu1015.B, Leu1019.B, Val1026.B, Leu1030.B, Trp860.D, Leu893.D, Leu900.D, 11e916.D,
Val919.D, Ser920.D

Leu787.A, Leu902.A, Asn909.A, GIn911.A, Leu912.A, Phe927.C, Phe931.C, Cys934.C, Val938.C, Phe963.C

Phe697.D, Trp772.D, Gly781.D, Val784.D, Ser785.D, Leu788.D, Ala1070.D, Leu1071.D, Ala1072.D, Leul075.D
Phe697.C, Trp772.C, Gly781.C, Val784.C, Ser785.C, Leu788.C, Ala1070.C, Leu1071.C, Ala1072.C, Leu1075.C
Thr859.C, Trp860.C, Cys863.C, Leu893.C, 11e897.C, Leu1015.D, Leu1018.D, Leu1019.D, Val1022.D

Leul015.B, Leu1018.B, Leu1019.B, Val1022.B, Thr859.D, Trp860.D, Cys863.D, Leu893.D, 11e897.D

11e690.C, Leu694.C, Phe698.C, Phe779.C, Leu780.C, Val784.C, Leu787.C, Leu788.C, Leu791.C, Phe906.C,
Asn909.C
11e690.A, Leu694.A, Phe698.A, Leu780.A, Val784.A, Leu787.A, Leu788.A, Leu791.A, Phe906.A, Asn909.A

Leu821.C, Glu824.C, Leu825.C, Gly828.C, Leu829.C, Leu852.C, Leu865.C, Thr869.C, Leu872.C, Leu873.C
Leu821.D, Glu824.D, Leu825.D, Gly828.D, Leu829.D, Leu852.D, Leu865.D, Thr869.D, Leu872.D, Leu873.D

TRPMA4, closed, ATP bound, Mouse 6bcq

6bcq_EC

-15.7
-15.6
-15.4

-13.4

-13.0

-12.6

Trp1014.B, Val1017.B, Leu1018.B, Ile1021.B, Pro956.D, Leu959.D, Arg960.D, Phe963.D, Tyr964.D
Pro956.C, Leu959.C, Arg960.C, Phe963.C, Tyr964.C, Val1017.D, Leu1018.D, lle1021.D

Leu930.A, Cys934.A, Pro956.A, Leu959.A, Arg960.A, Phe963.A, Tyr964.A, Trp1014.C, Val1017.C, Leu1018.C,
lle1021.C

Ser785.C, Leu788.C, Leu792.C, His795.C, Asp800.C, Ser809.C, Leu812.C, Trp816.C, Alal072.C, Pro1074.C,
Leu1075.C

Ser785.A, Leu788.A, Leu792.A, His795.A, Asp800.A, Ser809.A, Leu812.A, Trp816.A, Alal072.A, Pro1074.A,
Leul075.A

Leu866.A, Thr869.A, Leu873.A, Leu886.A, Thr889.A, Val890.A, Leu893.A, Tyr1011.C, Ala1012.C, Trp1014.C



PDB?

6bcqg_IC

TRPMA4, closed, Human 6bqr

6bqr_EC

b
-12.4
-15.5
-13.6

-12.7

-12.6
-15.1

-15.0
-14.8
-14.7
-14.5
-14.9
-14.6
-14.5
-14.5
-14.3
-14.2
-13.9
-13.8
-14.1
-15.3
-14.8
-14.6
-14.8
-14.1
-14.3

-14.3

-14.0
-14.0

-15.0
-14.9
-13.9
-13.8
-13.3

-14.9
-13.1
-13.1
-12.6
-12.4
-13.3

-14.9
-13.7
-13.6
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Local Residues®
Tyr1011.B, Ala1012.B, Trp1014.B, Leu866.D, Thr869.D, Leu873.D, Leu886.D, Thr889.D, Val890.D, Leu893.D
Val1017.A, 1le1021.A, Cys934.B, Pro956.B, Leu959.B, Arg960.B, Phe963.B, Tyr964.B

Ser785.D, Leu788.D, Leu791.D, Leu792.D, His795.D, Asp800.D, Ser809.D, Leu812.D, Trp816.D, Ala1072.D,
Pro1074.D, Leu1075.D

Ser785.B, Leu788.B, Leu792.B, His795.B, Asp800.B, Ser809.B, Leu812.B, Trp816.8, Ala1072.B, Pro1074.B,

Leu1075.B

Tyr1011.A, Ala1012.A, Trp1014.A, Leu866.B, Thr869.B, Leu873.B, Leu886.B, Thr889.B, Val890.B, Leu893.B

Leu821.C, Glu824.C, Leu825.C, Gly828.C, Leu829.C, Leu852.C, Leu865.C, Leu868.C, Thr869.C, Leu872.C,
Leu873.C
Thr859.A, Trp860.A, Cys863.A, Leu866.A, Leu893.A, 11e897.A, Leu900.A, Leu1015.C, Leu1019.C

Thr859.C, Trp860.C, Cys863.C, Leu866.C, Leu893.C, 11e897.C, Leu900.C, Leu1015.D, Leu1019.D

Leu821.A, Glu824.A, Leu825.A, Gly828.A, Leu829.A, Leu852.A, Leu865.A, Thr869.A, Leu872.A, Leu873.A
Leu791.A, GIn911.A, Leu912.A, Phe927.C, Phe931.C, Cys934.C, Val938.C, Phe963.C

11e690.A, Leu694.A, Phe698.A, Phe779.A, Val783.A, Val784.A, Leu787.A, Phe906.A, Asn909.A

Phe927.A, Leu930.A, Phe931.A, Cys934.A, Phe906.B, Asn909.B, Leu912.B, Leu1018.C, 1le1021.C

Phe697.A, Trp772.A, Gly781.A, Val784.A, Alal070.A, Leu1071.A, Alal072.A, Leu1075.A

Phe697.C, Trp772.C, Thr777.C, Gly781.C, Val784.C, Leu788.C, Ala1070.C, Leu1071.C, Ala1072.C, Leu1075.C
Phe818.C, Cys822.C, Leu825.C, Arg826.C, Leu829.C, 11e1077.C, His1080.C, Val1081.C, Leu1084.C

Asn909.C, GIn911.C, Leu912.C, Phe927.D, Leu930.D, Phe931.D, Cys934.D, Phe963.D

Phe818.A, Cys822.A, Leu825.A, Arg826.A, Leu829.A, 11e1077.A, His1080.A, Val1081.A, Leu1084.A

11€690.B, Leu694.B, Phe698.B, Phe779.B, Leu780.B, Val783.B, Val784.B, Leu787.B, Phe906.B, Asn909.B
11€690.C, Leu694.C, Phe698.C, Phe779.C, Leu780.C, Val783.C, Val784.C, Leu787.C, Phe906.C, Asn909.C
Leu1015.B, Leu1019.B, Thr859.D, Trp860.D, Cys863.D, Leu866.D, Leu893.D, 11e897.D, Leu900.D

Phe697.B, Trp772.B, Gly781.B, Val784.B, Leu788.B, Ala1070.B, Leu1071.B, Ala1072.B, Leu1075.B
Leul015.A, Leu1018.A, Leu1019.A, Val1022.A, Thr859.B, Trp860.B, Cys863.B, Leu893.B, 11e897.B, Leu900.B
Leu821.B, Glu824.B, Leu825.B, Gly828.B, Leu829.B, Leu852.B, Leu865.B, Thr869.B, Leu872.B, Leu873.B
Phe927.B, Leu930.B, Phe931.B, Cys934.B, Phe963.B, Asn909.D, GIn911.D, Leu912.D

Phe697.D, Trp772.D, Thr777.D, Ala778.D, Gly781.D, Ser785.D, Leu788.D, Ala1070.D, Leu1071.D, Ala1072.D,
Leu1075.D

Leu821.D, Glu824.D, Leu825.D, Gly828.D, Leu829.D, Leu852.D, Leu865.D, Leu868.D, Thr869.D, Leu872.D,
Leu873.D

Phe818.B, Cys822.B, Leu825.B, Arg826.B, Leu829.B, Ile1077.B, His1080.B, Val1081.B, Leu1083.B, Leu1084.B

11e690.D, Leu694.D, Phe698.D, Leu780.D, Val784.D, Leu787.D, Phe906.D, Asn909.D

Val1021.A, Leu1022.A, Val1025.A, Leu934.B, Phe935.B, Leu963.B, Arg964.B, Phe967.B, Tyr968.B
Val1021.B, Leu1022.B, Val1025.B, Leu934.D, Phe935.D, Pro960.D, Leu963.D, Arg964.D, Phe967.D, Tyr968.D
Leu792.C, Leu795.C, Leu796.C, Arg799.C, Leu813.C, Trp820.C, Ala1076.C, Phe1079.C

Leu792.D, Leu795.D, Leu796.D, Arg799.D, Leu813.D, Trp820.D, Ala1076.D, Phe1079.D

Leu791.C, Leu795.C, Ser798.C, Arg799.C, Leu802.C, Val803.C, Val942.D, Val946.D, Phe959.D, 11€962.D,
Leu963.D, Val966.D, Phe967.D
Leu934.C, Phe935.C, Leu963.C, Arg964.C, Phe967.C, Tyr968.C, Val1021.D, Leu1022.D, Val1025.D

Phe822.B, Leu825.B, Leu829.B, Leu876.B, Val879.B, Gly880.B, Leu883.B, Thr834.B

Phe822.D, Leu825.D, Leu829.D, Leu876.D, Val879.D, Gly880.D, Leu883.D, Thr884.D
Tyr1015.A, Trp1018.A, Leu1019.A, Val870.B, Leu890.B, Thr893.B, Val894.B, 11€897.B, Val901.B
Tyr1015.B, Trp1018.B, Leu1019.B, Val870.D, Leu890.D, Thr893.D, Val894.D, 11e897.D

Val942.B, Val946.B, Phe959.B, 11€962.B, Leu963.B, Val966.B, Phe967.B, Leu791.D, Leu795.D, Ser798.D,
Arg799.D, Leu802.D, Val803.D
Leu934.A, Phe935.A, Leu963.A, Arg964.A, Phe967.A, Tyr968.A, Val1021.C, Leu1022.C, Val1025.C

Leu792.B, Leu795.B, Leu796.B, Arg799.B, Leu813.B, Trp820.B, Ala1076.B, Phe1079.B
Leu792.A, Leu795.A, Leu796.A, Arg799.A, Leu813.A, Trp820.A, Alal076.A, Phe1079.A



PDB? E°
-13.1
-12.8

-12.8
-12.4
-13.2

-13.1
6bqr_IC -15.5
-15.4
-14.7

-15.2
-15.1
-14.5

-15.3
-15.2
-14.6

-15.1
-15.1

-14.4
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Local Residues®
Phe822.C, Leu825.C, Leu829.C, Leu876.C, Val879.C, Gly880.C, Cys881.C, Leu883.C, Thr884.C

Val942.A, Val946.A, Phe959.A, 11e962.A, Leu963.A, Val966.A, Phe967.A, Leu791.B, Leu795.B, Ser798.B,
Arg799.B, Leu802.B, Val803.B
Phe822.A, Leu825.A, Leu829.A, Leu876.A, Val879.A, Gly880.A, Leu883.A, Thr884.A

Val870.A, Leu890.A, Thr893.A, Val894.A, 11e897.A, Tyr1015.C, Trp1018.C, Leu1019.C

Leu791.A, Leu795.A, Ser798.A, Arg799.A, Leu802.A, Val803.A, Val942.C, Val946.C, Phe959.C, 11e962.C,
Leu963.C, Val966.C, Phe967.C
Leu869.C, Val870.C, Thr873.C, Cys874.C, Leu877.C, Leu890.C, Thr893.C, Val894.C, Trp1018.D, Leu1019.D

GIn915.C, Leu916.C, Lys928.D, Phe931.D, Leu934.D, Phe935.D, Leu941.D, Phe967.D
Lys928.B, Phe931.B, Leu934.B, Phe935.B, Leu941.B, Phe967.B, 11€690.D, GIn915.D, Leu916.D

Phe936.A, Trp940.A, Leu1023.A, 1le1026.A, Trp864.B, 11e897.B, Val904.B, Leu907.B, 11€920.B, Val921.B,
Val923.B, Ser924.B, Met927.B

Trp680.C, 11e690.C, Leu693.C, Phe698.C, Phe783.C, Met784.C, Val787.C, Val788.C, Leu791.C, Phe910.C,
Asn913.C

Trp680.D, 11e690.D, Leu693.D, Phe698.D, Phe783.D, Met784.D, Val787.D, Val788.D, Leu791.D, Phe910.D,
Asn913.D

Phe936.B, Trp940.B, 11e1026.B, Trp864.D, 11€897.D, Val904.D, Leu907.D, 11€920.D, Val921.D, Val923.D,
Ser924.D, Met927.D

Lys928.A, Phe931.A, Leu934.A, Phe935.A, Leu941.A, Phe967.A, GIn915.B, Leu916.B

GIn915.A, Leu916.A, Lys928.C, Phe931.C, Leu934.C, Phe935.C, Leu941.C, Phe967.C

Trp864.C, 11e897.C, Val904.C, Leu907.C, 11€920.C, Val921.C, Val923.C, Ser924.C, Met927.C, Phe936.D,
Trp940.D, 11e1026.D

Trp680.A, 11€690.A, Leu693.A, Phe698.A, Phe783.A, Met784.A, Val787.A, Val788.A, Leu791.A, Phe910.A,
Asn913.A

Trp680.B, 11e690.8, Leu693.B, Phe698.B, Phe783.B, Met784.B, Val787.8, Val788.B, Leu791.B, Phe910.8,
Asn913.B

Trp864.A, 11€897.A, Val904.A, Leu907.A, 11€920.A, Val921.A, Val923.A, Ser924.A, Met927.A, Phe936.C,
Trp940.C, 11e1026.C

TRPMA4, closed, Ca bound, Human 6bqv

6bqv_EC -15.0
-15.0
-12.8
-12.8
-15.0
-15.0
-12.8
-12.8
6bav_IC -15.3

-15.3

-14.8
-14.6
-14.9
-14.0

-15.3

-14.6
-14.6

-14.1

-14.9

TRPM4, closed, Human 6bwi

Trp1018.A, Val1021.A, Leu1022.A, Val1025.A, Leu934.B, Phe935.B, Leu963.B, Arg964.B, Phe967.B, Tyr968.B
Leu934.A, Phe935.A, Leu963.A, Arg964.A, Phe967.A, Tyr968.A, Val1021.C, Leu1022.C, Val1025.C
Tyr1015.A, Trp1018.A, Leu1019.A, Val870.B, Leu890.B, Thr893.B, Val894.B, 11e897.B

Val870.A, Leu890.A, Thr893.A, Val894.A, 11e897.A, Tyr1015.C, Ala1016.C, Trp1018.C, Leu1019.C

Leu934.C, Phe935.C, Leu963.C, Arg964.C, Phe967.C, Tyr968.C, Val1021.D, Leu1022.D, Val1025.D
Val1021.B, Leu1022.B, Val1025.B, Leu934.D, Phe935.D, Leu963.D, Arg964.D, Phe967.D, Tyr968.D

Val870.C, Leu890.C, Thr893.C, Val894.C, 11e897.C, Tyr1015.D, Trp1018.D, Leu1019.D

Tyr1015.B, Trp1018.B, Leu1019.B, Val870.D, Leu890.D, Thr893.D, Val894.D, 11e897.D

11e897.A, Met900.A, Val904.A, Leu907.A, His908.A, 11e920.A, Val921.A, Val923.A, Ser924.A, Phe936.C,
Trp940.C, Leu1023.C

Phe936.A, Trp940.A, Leu1023.A, 11e897.B, Met900.B, Val904.B, Leu907.B, His908.B, 11€920.B, Val921.B,
Val923.B, Ser924.B

Phe931.A, Leu934.A, Phe935.A, Phe967.A, Phe910.B, Asn913.B, GIn915.B, Leu916.B

11e690.D, Phe698.D, Phe783.D, Met784.D, Val787.D, Val788.D, Leu791.D, Leu795.D, Phe910.D, Asn913.D
Phe931.B, Leu934.B, Phe935.B, Gly938.B, Val942.B, Phe967.B, 11e690.D, Asn913.D, GIn915.D, Leu916.D

Trp680.B, 1e690.B, Val780.8, Phe783.B, Met784.8, Val787.B, Val788.B, Leu791.B, Leu795.B, Phe910.B,
Asn913.B

11e897.C, Met900.C, Val904.C, Leu907.C, His908.C, 11e920.C, Val921.C, Val923.C, Ser924.C, Phe936.D,
Trp940.D, Leu1023.D

11e690.A, Phe698.A, Phe783.A, Met784.A, Val787.A, Val788.A, Leu791.A, Leu795.A, Phe910.A, Asn913.A

Trp680.C, 11e690.C, Phe698.C, Phe783.C, Met784.C, Val787.C, Val788.C, Leu791.C, Leu795.C, Phe910.C,
Asn913.C

Val1025.B, Phe910.C, Asn913.C, GIn915.C, Leu916.C, Phe931.D, Leu934.D, Phe935.D, Gly938.D, Leu941.D,
Phe967.D

11e690.A, Asn913.A, GIn915.A, Leu916.A, Phe931.C, Leu934.C, Phe935.C, Gly938.C, Val942.C, Phe967.C



PDB®
6bwi_EC

6bwi_IC

TRPM?7, closed, Mouse 5zx5

52x5_EC

5zx5_IC

b
-14.2
-13.9
-13.0
-13.0
-15.2
-12.7
-13.9
-12.6
-14.5
-14.5
-14.1

-14.1

-14.0

-13.7
-13.6
-13.6
-13.6
-14.7
-14.2
-14.2

-13.5
-14.5
-14.4

-13.4

-13.2
-13.1
-14.6

-12.5
-14.2

-13.8
-16.3

-16.1

-16.0

-15.2

-15.0
-13.8

-13.5

-13.4

-16.1
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Local Residues®
Asn1017.A, Trp1018.A, Val1021.A, Leu1022.A, Leu963.D, Arg964.D, Phe967.D, Tyr968.D
Leu934.A, Phe935.A, Leu963.A, Arg964.A, Phe967.A, Tyr968.A, Trp1018.B, Val1021.B, Leu1022.B, Val1025.B
Pro810.A, Leu815.A, Tyr818.A, Phe819.A, Phe822.A, Leu883.A, 11e1080.A, Val1081.A, Leu1085.A
Pro810.C, Leu815.C, Tyr818.C, Phe819.C, Phe822.C, Leu883.C, 1le1080.C, Val1081.C, Leu1085.C
Gly938.C, Leu963.C, Phe967.C, Tyr968.C, Asn1017.D, Trp1018.D, Val1021.D, Leu1022.D, Val1025.D
Pro810.D, Leu815.D, Phe819.D, Phe822.D, Cys826.D, 11e1080.D, Val1081.D, His1084.D, Leu1085.D
Leu934.B, Phe935.B, Pro960.B, Arg964.B, Phe967.B, Tyr968.B, Trp1018.C, Val1021.C, Leu1022.C, Val1025.C
Pro810.B, Leu815.B, Phe819.B, Phe822.B, Cys826.B, Leu883.B, 1e1080.B, Val1081.B, His1084.B, Leu1085.B
11e690.D, Met784.D, Val787.D, Val788.D, Leu791.D, Leu795.D, Phe910.D, Asn913.D, Leu916.D
11e690.C, Met784.C, Val787.C, Val788.C, Leu791.C, Leu795.C, Phe910.C, Asn913.C, GIn915.C, Leu916.C

Trp864.A, 11€897.A, Met900.A, Val904.A, Leu907.A, 11e920.A, Val921.A, Val923.A, Ser924.A, Met927.A,
Phe936.B, Trp940.B, Leu1023.B

Trp864.C, 11e897.C, Met900.C, Val904.C, Leu907.C, 11e920.C, Val921.C, Val923.C, Ser924.C, Met927.C,
Phe936.D, Trp940.D, Leu1023.D

Phe936.A, Trp940.A, Leu1023.A, Trp864.D, 11€897.D, Met900.D, Val904.D, Leu907.D, 11€920.D, Val921.D,
Val923.D, Ser924.D, Met927.D

Phe931.A, Leu934.A, Phe935.A, Gly938.A, Leu941.A, Phe967.A, Val1025.B, 11e690.D, Leu916.D

Val1025.A, 11e690.C, Leu916.C, Phe931.D, Leu934.D, Phe935.D, Gly938.D, Leu941.D, Phe967.D
Ser863.C, Trp864.C, Cys867.C, 11e897.C, Val901.C, Leu1019.D, Leu1022.D, Leu1023.D
Ser863.A, Trp864.A, Cys867.A, 11e897.A, Val901.A, Leu1019.B, Leu1022.B, Leu1023.B

11e690.A, Met784.A, Val787.A, Val788.A, Leu791.A, Leu795.A, Phe910.A, Asn913.A, Leu916.A
11e690.B, Met784.B, Val787.B, Val788.B, Leu791.B, Leu795.B, Phe910.B, Asn913.B, Leu916.B

Trp864.B, 11e897.B, Met900.B, Val904.B, Leu907.B, 11e920.B, Val921.B, Val923.B, Ser924.B, Met927.B,
Phe936.C, Trp940.C, Leu1023.C
Ser863.B, Trp864.B, Cys867.B, 11e897.B, Val901.B, Leu1019.C, Leu1022.C, Leu1023.C

11e690.B, Phe931.C, Leu934.C, Phe935.C, Leu937.C, Gly938.C, Leu941.C, Phe967.C
11e690.A, Phe931.B, Leu934.B, Phe935.B, Leu937.B, Gly938.B, Leu941.B, Phe967.B

TRPM7

Leul1012.B, Pro1028.B, Ser1029.B, Trp1030.B, Leu1032.B, Ala1033.B, lle1036.B, Leu864.C, Met868.C,
Thr871.C, Phe872.C, Leu875.C, Leu976.C
Phe894.A, Ala897.A, 11e932.A, Phe936.A, Phe939.A, Gly940.A, Phe943.A, Gly944.A

Phe894.C, Ala897.C, 11e932.C, Phe936.C, Phe939.C, Gly940.C, Phe943.C, Gly944.C

Leu864.A, Met868.A, Thr871.A, Phe872.A, Leu976.A, Leu1012.D, Pro1028.D, Ser1029.D, Trp1030.D,
Leu1032.D, Ala1033.D, 1le1036.D
Phe894.B, Ala897.B, 11e932.B, Phe936.B, Phe939.B, Gly940.B, Phe943.B, Gly944.B

Leu1012.C, Pro1028.C, Ser1029.C, Trp1030.C, Leu1032.C, Ala1033.C, 11e1036.C, Leu864.D, Met868.D,
Thr871.D, Phe872.D, Leu875.D, Leu976.D
Phe894.D, Ala897.D, 11e898.D, 11€932.D, Phe936.D, Phe939.D, Gly940.D, Phe943.D, Gly944.D

Leul072.A, Leul076.A, Val1079.A, Val1083.A, Phe924.B, Leu967.B, 11e970.B, Phe971.B, Val974.B, Val990.B,
11e993.B, Gly994.B, Val997.B

Leul076.B, Val1079.B, Val1083.B, Phe924.C, Leu967.C, 11e970.C, Phe971.C, Val974.C, Val990.C, 11e993.C,
Gly994.C, Val997.C

Phe924.A, Leu967.A, 11e970.A, Phe971.A, Val974.A, Val990.A, 11e993.A, Gly994.A, Val997.A, Leul072.D,
Leul076.D, Val1079.D, Val1083.D

Val1005.B, Leu1009.B, Leu1012.B, 1le1036.B, Val1037.B, Phe856.C, Trp857.C, Thr860.C, Leu864.C, Leu976.C,
Phe979.C, Leu980.C, Val982.C

Val1005.A, Leu1009.A, Leu1012.A, Val1037.A, Phe856.B, Leu864.B, Leu976.B, Phe979.B, Leu980.B, Val982.B

Phe1075.8, Ala1078.B, Val1079.B, Phe1082.B, Val997.C, Ala998.C, Phe1001.C, Val1004.C, Val1037.C,
Tyri041.C

Val997.A, Ala998.A, Phe1001.A, Val1004.A, Val1037.A, Tyr1041.A, Phe1075.D, Ala1078.D, Val1079.D,
Phe1082.D

Phe1075.A, Ala1078.A, Val1079.A, Phe1082.A, Val997.B, Ala998.B, Phe1001.8, Val1004.8, Val1037.8,
Tyri041.8

Leu1076.8, Val1079.8, Val1083.B, Phe924.C, Leu967.C, 11e970.C, Phe971.C, Val974.C, Val990.C, 11e993.C,
Gly994.C, Val997.C



PDB?

b
-16.0

-15.6

-15.4

-15.0

-13.8

-13.5

-13.5
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Phe924.A, Leu967.A, 11e970.A, Phe971.A, Val974.A, Val990.A, 11e993.A, Gly994.A, Lys995.A, Val997.A,
Leu1072.D, Leu1076.D, Val1079.D, Val1083.D

Leu1076.C, Val1079.C, Val1083.C, Phe924.D, Leu967.D, 11€970.D, Phe971.D, Val974.D, Val990.D, 11e993.D,
Gly994.D, Val997.D

Val1005.C, Leu1009.C, Leu1012.C, Val1037.C, Phe856.D, Trp857.D, Thr860.D, Leu864.D, Leu976.D, Phe979.D,
Leu980.D, Val982.D

Phe856.A, Thr860.A, Leu864.A, Leu976.A, Phe979.A, Leu980.A, Val982.A, Val1005.D, Leu1009.D, Leu1012.D,
Val1037.D

Phel075.B, Ala1078.B, Val1079.B, Phe1082.B, Val997.C, Ala998.C, Phe1001.C, Val1004.C, Val1037.C,
Tyr1041.C

Gly994.A, Val997.A, Ala998.A, Phe1001.A, Val1004.A, Val1037.A, Tyrl041.A, Phel075.D, Ala1078.D,
Val1079.D, Phe1082.D

Phel075.C, Ala1078.C, Val1079.C, Phe1082.C, Val997.D, Ala998.D, Met1000.D, Phe1001.D, Val1004.D,
Val1037.D, Tyr1041.D

TRPM8

TRPMS, closed, Collared Flycatcher, 6bpq

6bpg_EC

6bpg_IC

[none]

[none]

TRPMS, closed, with Ptdins(4,5)P2 and menthol analogue, Collared Flycatcher 6nr2

6nr2_EC

6nr2_IC

-14.9

-14.9

-14.1
-13.9
-13.9
-12.8
-12.7
-14.9

-14.8

-13.9
-12.8
-12.8
-13.5
-13.5
-13.5
-13.5

Phe871.A, Val875.A, Val878.A, Val882.A, Trp895.A, 11e898.A, Phe899.A, Val902.A, Leu750.B, Ala753.B,
Leu757.B, Leu842.B

Leu750.A, Ala753.A, Leu757.A, Leu842.A, Phe871.D, Val875.D, Val878.D, Val882.D, Trp895.D, 11e898.D,
Phe899.D, Val902.D

Trp876.A, Phe880.A, Arg884.A, Ala909.A, Met910.A, Tyr962.A, Thr966.A, Leu969.A, Leu970.A, Phe911.B

Phe911.A, Trp876.D, Phe880.D, Arg884.D, Ala909.D, Met910.D, Tyr962.D, Leu970.D
Trp876.C, Phe880.C, Arg884.C, Ala909.C, Met910.C, Tyr962.C, Leu970.C, Phe911.D
Trp953.C, Leu804.D, Phe807.D, Tyr808.D, Ala811.D, Phe815.D, Ser826.D, 11e830.D
Leu804.A, Phe807.A, Tyr808.A, Ala811.A, Phe815.A, Ser826.A, 11e830.A, Trp953.D

Phe871.B, Val875.B, Val878.B, Val882.B, Trp895.B, 11e898.B, Phe899.B, Val902.B, Leu750.C, Ala753.C,
Leu757.C, Leu842.C

Phe871.C, Val875.C, Val878.C, Val882.C, Trp895.C, 11e898.C, Phe899.C, Val902.C, Leu750.D, Ala753.D,
Leu757.D, Leu842.D

Trp876.B, Phe880.B, Arg884.B, Ala909.B, Met910.B, Tyr962.B, Leu970.B, Phe911.C

Trp953.B, Leu804.C, Phe807.C, Tyr808.C, Ala811.C, Phe815.C, Ser826.C, 11e830.C

Trp953.A, Leu804.B, Phe807.B, Tyr808.B, Ala811.B, Phe815.B, Ser826.8B, 11e830.B

Leu797.A, 11e864.A, Phe867.A, Phe868.A, Phe871.A, 11€956.D, Val959.D, Cys960.D, Met963.D
11e956.C, Val959.C, Cys960.C, Met963.C, Leu797.D, 11e864.D, Phe867.D, Phe868.D, Phe871.D
11e956.B, Val959.B, Cys960.B, Met963.B, Leu797.C, 11e864.C, Phe867.C, Phe868.C, Phe871.C

11e956.A, Val959.A, Cys960.A, Met963.A, Leu797.B, 11e864.B, Phe867.B, Phe868.B, Phe871.B

TRPMS, closed, with Ptdins(4,5)P2 and icilin, Collared Flycatcher 6nr3

é6nr3_EC

6nr3_IC

-13.8

-13.7

-13.6
-13.3
-13.3

-13.1
-13.9

-13.8

-14.3

Phe871.B, Val875.B, Val878.B, Val882.B, 11e898.B, Phe899.B, Val902.B, Ile746.C, Leu750.C, Ala753.C, Tyr754.C,
Leu757.C, Leu842.C, Phe846.C

Phe871.C, Val875.C, Val878.C, Val882.C, 11e898.C, Phe899.C, Val902.C, 1le746.D, Leu749.D, Leu750.D,
Ala753.D, Tyr754.D, Leu757.D, Leu842.D, Phe846.D

Ala909.B, Met910.B, Gly912.B, Tyr962.B, Ser965.B, Thr966.B, Leu969.B, Leu970.B, Phe911.C, Leu969.C

Leu908.A, Ala909.A, Met910.A, Gly912.A, Tyr962.A, Leu969.A, Leu970.A, Phe911.B, Leu969.B, Leu973.B

Leu908.C, Ala909.C, Met910.C, Phe911.C, Gly912.C, Tyr962.C, Leu969.C, Leu970.C, Phe911.D, Leu969.D,
Leu973.D
Phe911.A, Leu969.A, Leu973.A, Ala909.D, Met910.D, Phe911.D, Gly912.D, Tyr962.D, Leu969.D, Leu970.D

Phe871.A, Val875.A, Val878.A, Val882.A, 11e898.A, Phe899.A, Val902.A, 11e746.B, Leu750.B, Ala753.B,
Tyr754.B, Leu757.B, Leu842.B, Phe846.B

1le746.A, Leu749.A, Leu750.A, Ala753.A, Tyr754.A, Leu757.A, Leu842.A, Phe846.A, Phe871.D, Val875.D,
Val878.D, Val882.D, 11e898.D, Phe899.D, Val902.D

11e956.A, Leu797.B, Met801.B, Leu804.B, Leu833.B, Val837.B, GIn860.B, Met863.B, 11e864.B, Phe867.B



PDB?

b
-14.3

-13.6
-13.6
-14.3
-14.3
-13.6
-13.6
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11e956.B, Leu797.C, Met801.C, Leu804.C, Leu833.C, Val837.C, GIn860.C, Arg861.C, Met863.C, 1le864.C,
Phe867.C
11e696.C, Leu699.C, Phe700.C, Phe735.C, Phe738.C, Ser739.C, Val742.C, 11e743.C, 1le746.C

11e696.D, Phe700.D, Phe735.D, Phe738.D, Ser739.D, Val742.D, 11e743.D, 1le746.D

Leu797.A, Met801.A, Leu804.A, Leu833.A, Val837.A, GIn860.A, Met863.A, 1le864.A, Phe867.A, 11€956.D
11€956.C, Leu797.D, Met801.D, Leu804.D, Leu833.D, Val837.D, GIn860.D, Met863.D, |le864.D, Phe867.D
11e696.B, Leu699.B, Phe700.B, Phe735.B, Phe738.B, Ser739.B, Val742.B, |le743.B, 1le746.B

11e696.A, Leu699.A, Phe700.A, Phe735.A, Phe738.A, Ser739.A, Val742.A, lle743.A, 1le746.A

TRPMBS, closed, with PtdIns(4,5)P2 and icilin, Collared Flycatcher,6nr4

é6nr4_EC
é6nrd_IC

-13.4
-13.3
-12.8

-12.7

-13.3
-13.3

[none]
11e956.A, Val959.A, Met963.A, Leu797.B, 11e864.B, Phe867.B, Phe868.B, Phe871.B, Ala874.B, Tyr907.B
11e956.B, Val959.B, Cys960.B, Met963.B, Leu797.C, 11e864.C, Phe867.C, Phe868.C, Phe871.C, Arg850.D

Leu970.A, Leu973.A, Leu974.A, Met977.A, Phe978.A, Leu973.B, Leu974.B, Met977.B, Phe978.B, Met977.C,
Phe978.C, Leu974.D, Met977.D, Phe978.D

Leu973.A, Leu974.A, Met977.A, Phe978.A, Met977.B, Phe978.B, Leu974.C, Met977.C, Phe978.C, Leu973.D,
Leu974.D, Met977.D, Phe978.D

Leu797.A, 11e864.A, Phe867.A, Phe868.A, Phe871.A, Tyr907.A, 11€956.D, Val959.D, Met963.D

11e956.C, Val959.C, Met963.C, Leu797.D, 11e864.D, Phe867.D, Phe868.D, Phe871.D, Ala874.D, Tyr907.D

TRPML1

TRPML1, closed, Human 5w;j5

5wj5_EC

5wj5_IC

-13.3
-13.2
-13.0
-12.9
-12.8
-12.7
-13.1
-13.0
-15.2

-13.7
-13.6
-12.8
-12.9
-12.9
-12.8
-12.6
-14.9
-13.8
-12.6

lle73.A, Leu74.A, 1le81.A, Trp398.A, GIn484.C, Trp491.C, Phe441.D, Leud57.D, Ser458.D

Phed41.A, Leud57.A, Serd58.A, |le73.B, Leu74.B, 1e81.B, Trp398.B, GIn484.D, Trp491.D

Alad33.A, Tyrd36.A, Leud37.A, Serd56.A, Leud57.A, Serd58.A, Serd61.A, Trp491.D, Tyrd99.D

Leu85.A, Trp491.C, Tyr499.C, Ala433.D, Tyr436.D, Leu437.D, Ser456.D, Leud57.D, Ser458.D, Ser461.D
Trp491.B, Tyr499.B, Ala433.C, Tyr436.C, Leu437.C, Serd56.C, Leud57.C, Ser458.C, Ser461.C, Leu85.D
GIn484.B, Trp491.B, Phe441.C, Serd56.C, Leud57.C, Serd58.C, lle73.D, Leu74.D, 11e81.D, Trp398.D
GIn484.A, Trp491.A, Phe441.B, Leud57.B, Ser458.B, lle73.C, Leu74.C, 11e81.C, Trp398.C

Trp491.A, Tyrd99.A, Ala433.B, Tyr436.B, Leu437.B, Ser456.B, Leu457.B, Ser458.B, Ser461.B

Leu357.A, [1e388.A, Thr392.A, Leu395.A, Leu396.A, Val399.A, Arg403.A, Argd19.A, Leud22.A, Phe493.D,
Leu496.D
Leud92.C, Phe493.C, Leud96.C, Gly353.D, 1le356.D, Leu357.D, Thr360.D, Leu396.D

Phe493.C, Leu496.C, 11e388.D, Thr392.D, Leu396.D, Leu418.D, Arg419.D, Leu422.D

Val434.B, Val70.C, lle73.C, Leu74.C, 11e81.C, Trp398.C, Val401.C, Tyr404.C, Leu405.C, Phe408.C
Val434.A, Val70.B, 11e73.B, Leu74.B, 11e81.B, Trp398.B, Val401.B, Tyr404.B, Leu405.B, Phe408.B
Val70.A, lle73.A, Leu74.A, le81.A, Trp398.A, Val401.A, Tyr404.A, Leud05.A, Phe408.A, Val434.D
Val70.D, Ile73.D, Leu74.D, 1le81.D, Trp398.D, Val401.D, Tyr404.D, Leu405.D, Phe408.D
1le356.A, Leu357.A, Thr360.A, Leu364.A, Val385.A, [1e388.A, Leu389.A, Leu489.D

Phe493.A, Leud96.A, Leu357.B, [1e388.B, Thr392.B, Leu396.B, Val399.B, Arg403.B, Arg419.B
Phe493.B, Leu496.8B, 11e388.C, Thr392.C, Leu396.C, Leu418.C, Arg419.C, Leu422.C

11e356.C, Leu357.C, Thr360.C, Leu364.C, Val385.C, Leu389.C, Thr392.C, Leu396.C

TRPML1, open, with agonist, Human 5wj9

5wj9_EC

5wj9_IC

-13.4
-12.4
-12.2
-12.0
-13.5

Phed41.B, Trp444.B, 11e73.C, Leu74.C, Thr77.C, Val78.C, 11e81.C, Trp398.C

Phed41.A, Trp444.A, 1le73.B, Leu74.B, Thr77.B, Val78.B, 11e81.B, Leu85.B, Trp398.B

Thr77.A, Val78.A, 1le81.A, Leu82.A, Leu85.A, Trp398.A, Leu437.D, Phe441.D, Trp444.D, Leud57.D
Leu437.C, Phe441.C, Trp444.C, Thr77.D, Val78.D, 11e81.D, Leu82.D, Leu85.D, Trp398.D

Leud92.C, Phe493.C, Leud96.C, Gly353.D, 1le356.D, Leu357.D, Thr360.D, 1e388.D, Thr392.D, Leu396.D



PDB?

TRPM1, closed, Mouse 5wpq

Swpq_EC
Swpq_IC

TRPM1, closed, Mouse 5wpt

Swpt_EC
Swpt_IC

TRPM1, closed, Mouse, Swpv

Swpv_EC

b
-13.4

-13.0
-13.0
-12.9
-12.7
-12.7
-12.3
-13.4

-13.0
-13.0
-12.9
-12.8
-12.7
-12.4

-14.1
-14.1
-14.0
-13.2
-13.2
-12.7
-12.3
-14.0
-13.2
-13.2
-12.6
-12.6

-13.4
-13.3
-13.3
-13.4
-12.9
-12.8
-12.7
-12.3
-12.5
-12.6
-12.6
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Leu492.B, Phe493.B, Leu496.B, Gly353.C, lle356.C, Leu357.C, Thr360.C, 1e388.C, Thr392.C, Leu396.C,
Argd19.C
GIn495.C, Tyr499.C, Met508.C, Leu418.D, Leu422.D, Val425.D, Met426.D, Cys429.D, Ser461.D

Val70.A, Ile73.A, Leu74.A, Thr77.A, Val78.A, lle81.A, Trp398.A, Tyrd04.A, Phed41.D
GIn495.B, Tyr499.B, Met508.B, Leu418.C, Leu422.C, Val425.C, Met426.C, Cys429.C, Ser461.C
Lys62.A, Cys64.A, Met67.A, Leu68.A, Val71.A, Val75.A, Phe301.A, Val304.A

Phe441.C, Val70.D, lle73.D, Leu74.D, Thr77.D, Val78.D, 11e81.D, Trp398.D, Tyr404.D

Lys62.D, Cys64.D, Met67.D, Leu68.D, Val71.D, Val75.D, Phe301.D, Val304.D

Leud92.A, Phed93.A, Leud96.A, Gly353.B, 1le356.B, Leu357.B, Thr360.B, 11e388.B, Thr392.B, Leu396.B,
Argd19.B
GIn495.A, Tyr499.A, Met508.A, Leu418.B, Leud22.B, Val425.B, Met426.B, Cys429.B, Ser461.B

Phed441.B, Val70.C, 1le73.C, Leu74.C, Thr77.C, Val78.C, 11e81.C, Trp398.C, Tyr404.C

Leud18.A, Leud22.A, Val4d25.A, Metd26.A, Cys429.A, Serd61.A, GIn495.D, Leud96.D, Tyr499.D, Met508.D
Phed441.A, Val70.B, lle73.B, Leu74.B, Thr77.B, Val78.B, lle81.B, Trp398.8, Tyr404.B

Lys62.B, Cys64.B, Met67.B, Leu68.B, Val71.B, Val75.B, Phe301.B, Val304.B

Lys62.C, Cys64.C, Met67.C, Leu68.C, Val71.C, Val75.C, Phe301.C, Val304.C

[none]

Phe493.C, Gly353.D, Trp354.D, 1le356.D, Leu357.D, Thr360.D, 11e388.D, Thr392.D, Leu396.D
Phe493.B, Gly353.C, Trp354.C, 11e356.C, Leu357.C, Thr360.C, 11e388.C, Thr392.C, Leu396.C
Phe493.A, Gly353.B, Trp354.B, 1le356.B, Leu357.B, Thr360.B, 11e388.B, Thr392.B, Leu396.B
Lys62.C, Pro63.C, Cys64.C, Met67.C, Leu68.C, Val71.C, Val303.C, Val304.C, Leu307.C, Thr308.C
Lys62.D, Cys64.D, Met67.D, Leu68.D, Val71.D, Val303.D, Val304.D, Leu307.D, Thr308.D
Val70.D, 1le73.D, Leu74.D, Val78.D, lle81.D, Trp398.D, Val401.D, Tyr404.D, Leu405.D

Val70.C, Ile73.C, Leu74.C, Thr77.C, Val78.C, 11e81.C, Trp398.C, Val401.C, Tyr404.C, Leu405.C
Gly353.A, Trp354.A, lle356.A, Leu357.A, Thr360.A, [1e388.A, Thr392.A, Leu396.A, Phe493.D
Lys62.A, Cys64.A, Met67.A, Leu68.A, Val71.A, Val303.A, Val304.A, Leu307.A, Thr308.A
Lys62.B, Pro63.B, Cys64.B, Met67.B, Leu68.B, Val71.B, Val303.B, Val304.B, Leu307.B, Thr308.B
Val70.A, lle73.A, Leu74.A, Val78.A, 1le81.A, Trp398.A, Val401.A, Tyr404.A, Leu405.A

Val70.B, 1le73.B, Leu74.B, Val78.B, 1le81.B, Trp398.B, Val401.B, Tyr404.B, Leu405.B

[none]

Tyr439.C, Phe493.C, Leu496.C, Tyr497.C, Gly353.D, Trp354.D, Leu357.D, Leu395.D, Leu396.D, Val399.D
Tyr439.A, Phe493.A, Leud96.A, Tyrd97.A, Gly353.B, Leu357.B, Leu395.B, Leu396.B, Val399.B
Tyr439.B, Phe493.B, Leu496.B, Tyr497.B, Gly353.C, Trp354.C, Leu357.C, Leu395.C, Leu396.C, Val399.C
Gly353.A, Leu357.A, Leu395.A, Leu396.A, Val399.A, Tyr439.D, Phe493.D, Leud96.D, Tyr497.D
11e356.C, Leu357.C, Thr360.C, Leu364.C, 11e388.C, Leu389.C, Thr392.C, Leu396.C

GIn495.C, Leu496.C, Tyr4d99.C, Ser500.C, Leu504.C, Met508.C, Leu422.D, Met426.D

11e356.8B, Leu357.8, Thr360.B, Leu364.B, 11e388.B, Leu389.B, Thr392.B, Leu396.B

Phe441.B, Val70.C, 1le73.C, Leu74.C, Thr77.C, Val78.C, 11e81.C, Trp398.C, Tyr404.C

Val70.B, Leu74.B, Thr77.B, Val78.B, 1e81.B, Trp398.B, Tyr404.B, Leu405.B, Phe407.B

1le356.A, Leu357.A, Thr360.A, Leu364.A, 11e388.A, Leu389.A, Thr392.A, Leu396.A

Val70.A, 1le73.A, Leu74.A, Thr77.A, Val78.A, lle81.A, Trp398.A, Tyrd04.A, Leu405.A

[none]



PDB? E°

Swpv_IC -14.4
-14.2
-14.5
-14.4

25

Local Residues®
Argd27.A, Cys430.A, Val434.A, Leu74.B, Thr77.B, Trp398.B, Val401.B, Leu405.B, Phe408.B, Tyr411.B
Leu74.A, Thr77.A, Trp398.A, Val401.A, Leud05.A, Phe408.A, Tyr411.A, Argd27.D, Cys430.D, Val434.D
Arg427.C, Cys430.C, Val434.C, Leu74.D, Thr77.D, Trp398.D, Val401.D, Leu405.D, Phe408.D, Tyr411.D
Arg427.B, Cys430.B, Val434.B, Leu74.C, Thr77.C, Trp398.C, Val401.C, Leu405.C, Phe408.C, Tyr411.C

TRPML1, closed, plus PtdIns(3,5)P2, Human 6e7p

6e7p_EC -13.6
-13.6
-13.0
-12.9
-1355
-13.5
-13.0
6e7p_IC -14.4

-14.4
-14.3

-13.5
-13.1
-13.0
-13.0
-12.9
-12.8

-12.4
-133
-13.3
-14.4

-13.5
-13.2
-13.0
-13.0
-12.5

Phe441.A, Serd56.A, Leud57.A, Serd458.A, 1le73.B, 11e81.B, Trp398.B, GIn484.D, Trp491.D

1le73.A, lle81.A, Trp398.A, GIn484.C, Trp491.C, Phe441.D, Serd56.D, Leud57.D, Serd58.D

Ala433.A, Tyrd36.A, Leud37.A, Leud57.A, Serd58.A, Serd61.A, GIn484.D, Trp491.D, Tyr499.D

GIn484.C, Trp491.C, Tyrd99.C, Cys429.D, Ala433.D, Tyr436.D, Leud37.D, Leud57.D, Ser458.D, Ser461.D
GIn484.A, Trp491.A, Phed41.B, Ser456.B, Leud57.B, Ser458.B, 1le73.C, 11e81.C, Trp398.C

GIn484.B, Trp491.B, Phed41.C, Serd56.C, Leud57.C, Serd58.C, 11e73.D, 11e81.D, Trp398.D

GIn484.B, Trp491.B, Tyr499.B, Cys429.C, Ala433.C, Tyr436.C, Leu437.C, Leud57.C, Serd58.C, Ser461.C

Tyr4d39.C, Phe493.C, Leu496.C, Tyrd97.C, Ser500.C, Leu504.C, Thr392.D, Leu395.D, Leu396.D, Val399.D,
11e415.D, Leu418.D, Arg419.D, Leud22.D

Thr392.A, Leu395.A, Val399.A, 1le402.A, 1le415.A, Leu418.A, Argd19.A, Leud22.A, 11e435.D, Tyr439.D,
Phe493.D, Leud96.D, Tyrd97.D, Leu504.D

Tyr439.A, Phed93.A, Leud96.A, Tyrd97.A, Ser500.A, Leu504.A, Thr392.B, Leu395.B, Leu396.B, Val399.8B,
11e402.B, 1le415.B, Leu418.B, Leu422.B

Phe313.D, Ala317.D, Arg318.D, Leu320.D, Leu321.D, lle356.D, Val359.D, Val363.D

Cys430.A, lle73.B, Leu74.B, Thr77.B, Val78.B, Trp398.B, Val401.B, Leu405.B, Phe408.B, Tyr411.B
Phe493.A, Gly353.B, le356.B, Leu357.B, Thr360.B, [1e388.B, Thr392.B, Leu396.B

Gly353.A, 1le356.A, Leu357.A, Thr360.A, 11e388.A, Thr392.A, Leu396.A, Phe493.D

Phe493.C, Gly353.D, Trp354.D, Ile356.D, Leu357.D, Thr360.D, 11e388.D, Thr392.D, Leu396.D

lle73.A, Leu74.A, Thr77.A, Val78.A, 11e81.A, Trp398.A, Val401.A, Tyrd04.A, Leud05.A, Phed08.A, Tyr411.A,
Cys430.D
Met426.A, Argd27.A, Cys430.A, Ala433.A, Tyr436.A, Leud37.A, Serd61.A, Tyr411.B, Tyr499.D

Phe313.B, Ala317.B, Arg318.B, Leu320.B, Leu321.B, 1le356.B, Val359.B, Val363.B
Tyrd99.B, Met426.C, Argd27.C, Cys429.C, Cys430.C, Ala433.C, Tyr436.C, Leud37.C, Ser461.C, Tyr411.D

Tyr439.B, Phe493.B, Leu496.B, Tyr497.B, Ser500.B, Leu504.B, Thr392.C, Leu395.C, Leu396.C, Val399.C,
1le415.C, Leud18.C, Leud22.C
Phe313.C, Ala317.C, Arg318.C, Leu320.C, Leu321.C, lle356.C, Val359.C, Val363.C

Val70.C, 1le73.C, Leu74.C, Trp398.C, Val401.C, Tyr404.C, Leu405.C, Phe408.C, Tyr411.C
Phe493.B, Gly353.C, Trp354.C, 1le356.C, Leu357.C, Thr360.C, 11e388.C, Thr392.C, Leu396.C
Cys430.C, Val434.C, Thr77.D, Trp398.D, Val401.D, Leu405.D, Phe408.D, Tyr411.D
Tyr499.A, Met426.B, Arg427.B, Cys430.B, Ala433.B, Leud37.B, Ser461.B, Tyr411.C

TRPMLY, closed, plus Ptdins(4,5)P2, Human 6e7y

6e7y_EC

6e7y_IC -14.2
-13.5
-14.0
-13.5
-13.7
-13.6
-13.5
-13.7

[none]

Leu357.A, Thr360.A, Leu364.A, 11e388.A, Leu389.A, Thr392.A, Leu396.A, Argd19.A

Pro63.B, Cys64.B, Met67.B, Leu68.B, Val71.B, Phe301.B, Val304.B, Thr308.B

Leu492.A, Phed93.A, Leud96.A, Leu357.B, 11e388.B, Thr392.B, Leu396.B, Arg419.B

Pro63.A, Cys64.A, Met67.A, Leu68.A, Val71.A, Phe301.A, Val304.A, Thr308.A

Pro63.C, Cys64.C, Lys65.C, Leu66.C, Met67.C, Leu68.C, Val71.C, Leu300.C, Val304.C, Thr308.C
Phe493.C, Gly353.D, Ile356.D, Leu357.D, Thr360.D, Leu364.D, 11e388.D, Thr392.D, Leu396.D
Phe493.B, Gly353.C, 1le356.C, Leu357.C, Thr360.C, 11e388.C, Thr392.C, Leu396.C

Pro63.D, Cys64.D, Lys65.D, Leu66.D, Met67.D, Leu68.D, Val71.D, Leu300.D, Val304.D, Thr308.D

TRPML1, open, plus PtdIns(3,5)P2 and agonist ML-SA1, Human 6e7z

6e7z_EC -12.4

Phed41.B, lle73.C, Leu74.C, Thr77.C, Val78.C, 1le81.C, Leu82.C, Leu85.C, Trp398.C
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-12.4 Phe441.C, Leu74.D, Thr77.D, Val78.D, 11e81.D, Leu82.D, Leu85.D, Trp398.D
-12.4 Phed41.A, 1le73.B, Leu74.B, Thr77.B, Val78.B, Ile81.B, Leu82.B, Leu85.B, Trp398.B
-12.3 Leu74.A, Thr77.A, Val78.A, lle81.A, Leu82.A, Leu85.A, Trp398.A, Phed441.D

6e7z_IC -13.6 Val434.C, Leu437.C, Phe441.C, Val70.D, lle73.D, Trp398.D, Val401.D, Tyr404.D, Leu405.D
-13.6 Cys430.B, Val434.B, Leu437.B, Phe441.B, Leu74.C, Thr77.C, Trp398.C, Leud05.C, Tyr411.C
-13.0 Phe493.B, Leu496.B, Trp354.C, Leu357.C, Thr392.C, Leu395.C, Leu396.C, Val399.C
-13.0 Phe493.A, Leu496.A, Trp354.B, Leu357.B, Thr392.B, Leu395.B, Leu396.B, Val399.B, Leu418.B
-13.2 Trp354.A, lle356.A, Leu357.A, Thr360.A, Leu364.A, 11e388.A, Thr392.A, Leu396.A
-14.2 Val70.B, 1le73.B, Leu74.B, Thr77.B, Trp398.B, Val401.B, Tyr404.B, Leu405.B

-13.4 Tyrd39.C, Phe493.C, Leu496.C, Tyrd97.C, Ser500.C, Leu504.C, Trp354.D, Thr392.D, Leu395.D, Leu396.D,
Val399.D, 11e402.D, 1le415.D, Leu418.D
-13.4 Leu74.A, Thr77.A, Trp398.A, Leud05.A, Tyrd411.A, Cys430.D, Val434.D, Leu437.D, Phe441.D

TRPML3
TRPML3, closed, with CHS and PE, Marmoset 5w3s
5w3s_EC -13.9 Trp475.C, Tyr483.C, Ala420.D, Tyr423.D, Leud24.D, Leu444.D, Asn445.D, Ser448.D
-13.9 Trp475.A, Tyr483.A, Ala420.C, Tyrd23.C, Leud24.C, Leud44.C, Asnd45.C, Serd48.C
-13.9 Alad20.A, Tyr423.A, Leud24.A, Leuddd A, Asnd4s.A, Serd4d8.A, Trpd75.B, Tyrd83.B
-13.2 Phe428.C, Leu444.C, 11e70.D, Ala71.D, Thr74.D, Val78.D, Leu82.D, Trp385.D
-12.8 11e70.B, Ala71.B, Thr74.B, Val78.B, Leu82.B, Trp385.B, Phe428.D, Leu444.D
-13.2 11e67.C, Leu68.C, Ala71.C, Met72.C, lle75.C, Leu79.C, Asn284.C, Phe288.C
-13.3 Phe428.A, Leud44.A, 11e70.C, Ala71.C, Thr74.C, Val78.C, Leu82.C, Trp385.C
-13.2 1le70.A, Ala71.A, Thr74.A, Val78.A, Leu82.A, Trp385.A, Phe428.B, Leud44.B
Sw3s_IC -15.5 Phe477.C, Gly340.D, Trp341.D, Met344.D, Ile347.D, Thr379.D, Leu383.D, Leu386.D, GIn406.D
-15.4 Gly340.C, Trp341.C, Met344.C, 1le347.C, Thr379.C, Leu383.C, Leu386.C, GIn406.C

-13.3 Met421.C, Phe428.C, Cys50.D, le67.D, 1le70.D, Ala71.D, Thr74.D, Trp385.D, Val388.D, Tyr391.D, Leu392.D,
Phe394.D
-13.2 Met421.A, Phe428.A, Cys50.C, 1le67.C, 11e70.C, Ala71.C, Thr74.C, Trp385.C, Val388.C, Tyr391.C, Leu392.C

-13.2 Cys50.B, 1le67.8B, 11e70.B, Ala71.B, Thr74.B, Trp385.B, Val388.B, Tyr391.B, Leu392.B, Met421.D, Phe428.D
-12.8 Trp385.B, Leu392.B, Phe395.B, Tyr398.B, Cys417.D, Met421.D, Leu424.D, Phe428.D

-12.8 Cys417.C, Met421.C, Leud24.C, Phe428.C, Trp385.D, Leu392.D, Phe395.D, Tyr398.D

-15.5 Gly340.A, Trp341.A, Met344.A, lle347.A, Thr379.A, Leu383.A, Leu386.A, GIn406.A

-15.4 Gly340.B, Trp341.B, Met344.8B, lle347.B, Thr379.B, Leu383.B, Leu386.B, GIn406.B

-13.2 Cys50.A, lle67.A, lle70.A, Ala71.A, Thr74.A, Trp385.A, Val388.A, Tyr391.A, Leu392.A, Phe394.A, Phe395.A,
Met421.B, Phe428.B
-12.8 Trp385.A, Leu392.A, Phe395.A, Tyr398.A, Cys417.B, Met421.B, Leu424.B, Phe428.B

-12.8 Cys417.A, Met421.A, Leud24.A, Phed28.A, Trp385.C, Leu392.C, Phe395.C, Tyr398.C

TRPML3, open, with agonist ML-SA1, Human 6ayf

6ayf_EC -13.3 Ala420.B, Tyr423.B, Leu424.B, Cys427.B, Ser443.B, Leu444.B, Asn445.B, Ser448.B, Tyr472.C, Trp475.C,
Tyr483.C
-13.2 Trp475.A, Tyrd83.A, Tyrd23.D, Leud24.D, Cys427.D, Ser443.D, Leud44.D, Asn445.D, Serd48.D

-13.1 Alad20.C, Tyr423.C, Leud24.C, Cys427.C, Leud44.C, Asnd45.C, Serd48.C, Tyrd72.D, Trp475.D, Tyrd83.D
-12.7 Phed28.A, Trp431.A, Ser443.A, Leudd4.A, Asnd45.A, Ala71.D, Val78.D, Leu82.D, Trp385.D
-12.7 Ala71.A, Val78.A, Leu82.A, GIn85.A, Trp385.A, Phe428.B, Trp431.B, Ser443.B, Leud444.B, Asn445.B

-13.4 11e70.B, Ala71.B, Thr74.B, Val78.B, Leu82.B, Trp385.B, Phe428.C, Leu444.C
-13.3 Alad20.A, Tyrd23.A, Leud24.A, Cys427.A, Serd43.A, Leuddd.A, Asnd45.A, Serd48.A, Tyrd72.B, Trpd75.8B,
Tyr483.B
-13.0 11e70.C, Ala71.C, Thr74.C, Val78.C, Leu82.C, Trp385.C, Phe428.D, Leu444.D
6ayf_IC -14.0 Glu51.A, Leu63.A, Ile67.A, 11e70.A, Ala71.A, Thr74.A, lle75.A, Trp385.A, Val388.A, Tyr391.A, Leu392.A,

Phe394.A, Phe395.A
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Leu63.B, lle67.B, 11e70.B, Ala71.B, Thr74.B, 1le75.B, Trp385.B, Val388.B, Tyr391.B, Leu392.B, Phe394.B,
Phe395.B

Leu63.C, 1le67.C, 11e70.C, Ala71.C, Thr74.C, lle75.C, Trp385.C, Val388.C, Tyr391.C, Leu392.C, Phe394.C,
Phe395.C

Trp341.B, Met344.B, Met382.B, Leu383.B, Leu386.B, [le402.B, Leu405.B, GIn406.B, lle422.C, Phe477.C,
11e480.C, Tyr481.C, Ser484.C, Leu488.C

Trp341.C, Met344.C, Met382.C, Leu383.C, Leu386.C, 11e402.C, Leu4d05.C, GIn406.C, 11e422.D, Phe477.D,
11e480.D, Tyr481.D, Leu488.D

Leu63.D, 1le67.D, 11€70.D, Ala71.D, Thr74.D, Ile75.D, Trp385.D, Val388.D, Tyr391.D, Leu392.D, Phe394.D,
Phe395.D

1le422.A, Phed77.A, 11e480.A, Tyrd81.A, Leud88.A, Trp341.D, Met344.D, Met382.D, Leu383.D, Leu386.D,
11e402.D, Leu405.D, GIn406.D

Trp341.A, Met344.A, Met382.A, Leu383.A, Leu386.A, 11e402.A, Leud05.A, GIn406.A, Phed77.B, 11e480.8B,
Tyr481.B, Ser484.B, Leu488.B

TRPN

TRPN (NOMPC), closed, with PC, Drosophila 5vkq

Svkq_EC

Svkq_IC

-12.8

-12.6

-12.4
-12.4
-12.3
-12.4
-12.7
-13.0
-12.8

-12.6
-12.3
-12.5
-14.1

-14.0

-13.9

-13.6

-13.2
-14.1

-14.7

-13.6
-13.5

-13.6

-14.1

-13.7

-13.2

-13.0

-14.2
-13.6

Phel452.A, Met1456.A, Phel486.A, Val1489.A, His1492.A, Pro1493.A, le1312.D, Met1315.D, 11e1316.D,
Ser1319.D, Thr1324.D, Phe1409.D

11e1279.C, 11e1312.C, Met1315.C, 11e1316.C, Ser1319.C, Thr1324.C, Phe1452.D, Met1456.D, Phe1486.D,
His1492.D, Pro1493.D

Tyr1337.D, Trp1338.D, Val1341.D, Gly1342.D, 1le1345.D, Trp1346.D, Pro1592.D, Leu1593.D, Val1596.D

Trp1338.C, Val1341.C, Gly1342.C, 1le1345.C, Trp1346.C, Pro1592.C, Leu1593.C, Val1596.C

Leul373.A, Alal377.A, Gly1380.A, Val1381.A, Ser1384.A, Phe1388.A, Ser1390.A, Lys1391.A, Leul397.A
Trp1338.A, Vall341.A, Gly1342.A, lle1345.A, Trp1346.A, Pro1592.A, Leu1593.A, Leu1595.A, Val1596.A
Leu1373.D, Alal1377.D, Gly1380.D, Val1381.D, Ser1384.D, Phe1388.D, Ser1390.D, Lys1391.D, Leu1397.D
1le1312.B, Met1315.B, Ser1319.B, Thr1324.B, Phe1452.C, Met1456.C, Phe1486.C, His1492.C, Pro1493.C

1le1312.A, Met1315.A, 1le1316.A, Ser1319.A, Thr1324.A, Phe1409.A, Phe1452.B, Met1456.B, Phe1486.B,
Val1489.B, His1492.B, Pro1493.B
Leu1373.C, Leul374.C, Alal377.C, Val1381.C, Ser1384.C, Phe1388.C, Lys1391.C, Leu1397.C

Trp1338.B, Val1341.B, Gly1342.B, lle1345.B, Trp1346.B, Pro1592.B, Leu1593.B, Leu1595.B, Val1596.B
Leu1373.B, Leu1374.B, Ala1377.B, Val1381.B, Ser1384.B, Phe1388.B, Lys1391.B, Leu1397.B

Leu1275.C, 11e1279.C, Phe1304.C, Leu1308.C, 1le1312.C, Met1315.C, lle1316.C, 1le1416.C, Phe1419.C,
Leu1420.C, Phe1422.C, Phel1452.D

Phel452.A, Leu1275.D, Phe1304.D, Leu1308.D, lle1312.D, Met1315.D, 1le1416.D, Phe1419.D, Leu1420.D,
Phel1422.D

Leu1533.A, lle1536.A, Val1537.A, 1le1540.A, Gly1363.D, Leu1364.D, Ser1366.D, 1le1367.D, Leu1370.D,
Leu1407.D, Leu1411.D, Val1414.D, Leu1437.D

Gly1363.A, Leul364.A, Ser1366.A, 1le1367.A, Leu1370.A, Leul407.A, Leul411.A, Val1l414.A, Leuld37.A,
Leu1533.8B, 1le1536.B, Val1537.B, lle1540.B

Leu1437.A, Lys1438.A, Leu1440.A, Alal441.A, Leul444.A, Phel497.A, 11e1536.B, 1le1540.B, Leu1543.B

Leul275.A, Phel304.A, Leul308.A, lle1312.A, Met1315.A, 1le1416.A, Phe1419.A, Leul420.A, Pheld22.A,
Phe1452.B

Alal445.A, Ala1448.A, [le1449.A, Phel452.A, 1le1494.A, Phe1497.A, Leu1420.D, His1423.D, Leu1425.D,
Phe1426.D

Leu1420.C, Leu1425.C, Alal1441.D, Ala1445.D, Ala1448.D, Phe1452.D, 1le1494.D, Phe1497.D

11le1536.A, lle1540.A, Leu1543.A, Leu1437.D, Leu1440.D, Ala1441.D, Leu1444.D, Phe1497.D, Glu1498.D,
Phel501.D

Leul437.C, Leul440.C, Ala1441.C, Leul444.C, Phel497.C, Glu1498.C, Phe1501.C, lle1536.D, Ile1540.D,
Leul543.D

Gly1363.C, Leu1364.C, Ser1366.C, 1le1367.C, Leu1370.C, Leu1407.C, Leu1411.C, Val1414.C, Leu1437.C,
1le1536.D, Val1537.D, 1le1540.D

Gly1363.B, Leu1364.B, Ser1366.B, lle1367.B, Leu1370.B, Leu1407.B, Leu1411.B, Val1414.B, Leu1437.B,
Leu1533.C, 11e1536.C, Val1537.C, Ile1540.C

Leu1275.B, 11e1279.B, Phe1304.B, Leu1308.B, 1le1312.B, Met1315.B, lle1316.B, Ser1319.B, lle1416.B,
Phel419.B, Leul1420.B, Phe1422.B, Phe1452.C

Leu1437.B, Leu1440.B, Alal441.B, Leu1444.B, Phe1497.B, Glu1498.B, Phe1501.B, Lys1535.C, lle1536.C,
Gly1539.C, 11e1540.C, Leu1543.C

Leul420.A, Leul425.A, Alal445.B, Ala1448.B, 1le1449.B, Phe1452.B, lle1494.B, Phe1497.B

Leu1420.B, His1423.B, Leu1425.B, Phe1426.B, Ala1441.C, Ala1445.C, Ala1448.C, Phe1452.C, lle1494.C,
Phe1497.C
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TRPP
TRPP (PC2), closed, Human 5k47
5k47_EC -14.2 Leu228.A, 1le232.A, Cys235.A, Tyr239.A, Ser244.A, Trp570.A, GIn613.B, Tyr616.B, Phe629.B
-14.1 Leu228.B, lle232.B, Cys235.B, Tyr239.B, Trp570.B, GIn613.C, Tyr616.C, Phe629.C
-13.5 Val513.C, Leu517.C, 11e556.C, GIn557.C, Asn560.C, 1le561.C, Val564.C, Val655.D
-13.5 Val513.B, Leu517.B, GIn557.B, Asn560.B, le561.B, Val564.B, Phe568.B, Val655.C, Leu656.C
-12.5 Cys509.A, Val513.A, Leu517.A, GIn557.A, Asn560.A, 1le561.A, Val564.A, Phe568.A, Val655.B, Leu656.B
-12.8  Val512.B, Val513.B, Val516.B, Leu517.B, Val520.B, Tyr553.8, GIn557.B, lle561.B
-12.8 11e492.C, Val516.C, Val519.C, Val520.C, Gly523.C, 1le524.C, Tyr527.C, Arg528.C
-12.5 11e492.B, Val516.B, Val519.B, Val520.B, Gly523.B, 1le524.B, Tyr527.B, Arg528.B
-14.1 GIn613.A, Tyr616.A, Phe629.A, Leu228.D, 11232.D, Cys235.D, Tyr239.D, Trp570.D
-14.0 Leu228.C, lle232.C, Cys235.C, Tyr239.C, Trp570.C, GIn613.D, Tyr616.D, Phe629.D
-13.5 Val655.A, Leu656.A, Val513.D, Leu517.D, GIn557.D, Asn560.D, Ile561.D, Val564.D, Phe568.D
-12.6 11e492.A, Val516.A, Val519.A, Val520.A, Gly523.A, 1le524.A, Tyr527.A, Arg528.A
-12.5 11e492.D, Val516.D, Val519.D, Val520.D, Gly523.D, lle524.D, Tyr527.D, Arg528.D
-13.1 Val512.D, Val513.D, Val516.D, Leu517.D, Val520.D, Tyr553.D, GIn557.D, lle561.D
-13.0 Val512.A, Val513.A, Val516.A, Leu517.A, Val520.A, Tyr553.A, Trp554.A, [le561.A
5k47_1C -14.0 Phe503.C, Arg504.C, Phe506.C, Cys509.C, Phe567.C, Phe568.C, Tyr611.D, Thr663.D
-13.9 Leu228.B, Trp570.B, Leu573.B, Phe576.B, 11e577.B, Asn578.B, Phe579.B, 11€602.C, 11e606.C, Leu609.C
-13.9 Phe503.B, Arg504.B, Phe506.B, Cys509.B, Phe567.B, Phe568.B, Tyr611.C, Thr663.C
-13.9 Leu228.A, Trp570.A, Leu573.A, Phe576.A, 11e577.A, Asn578.A, Phe579.A, 11e602.B, 11e606.B, Leu609.B

-13.1 11e495.B, His498.B, Lys499.B, Leu500.B, Tyr502.B, Phe503.B, Val512.B, Val516.B, Val519.B
-13.1 11e495.C, Lys499.C, Leu500.C, Tyr502.C, Phe503.C, Val512.C, Val516.C, Val519.C
-13.2 11e495.A, Lys499.A, Leu500.A, Tyr502.A, Phe503.A, Val512.A, Val516.A, Val519.A

-13.2 Arg504.A, Phe506.A, Cys509.A, Val564.A, Phe568.A, 11€659.B, Thr663.B, Phe667.B
-13.9 Tyr611.A, Thr663.A, Phe503.D, Arg504.D, Phe506.D, Cys509.D, Phe567.D, Phe568.D
-13.9 Leu228.C, Trp570.C, Leu573.C, Phe576.C, 1le577.C, Asn578.C, Phe579.C, Asn580.C, 11e602.D, 11e606.D,

Leu609.D
-13.9 11e602.A, 1le606.A, Leu609.A, Leu228.D, Trp570.D, Leu573.D, Phe576.D, 11e577.D, Phe579.D
-13.1 11e495.D, Lys499.D, Leu500.D, Tyr502.D, Phe503.D, Val512.D, Val516.D, Val519.D

TRPP (PC2), closed, with Ca, PA and palmitic acid, Human 5mke

S5mke_EC -18.3 Cys235.C, Thr238.C, Tyr239.C, Met242.C, Ser243.C, Ser244.C, Trp570.C, Leu609.D, Tyr616.D, Phe629.D
-18.0 Cys235.B, Thr238.B, Tyr239.B, Met242.B, Ser243.B, Ser244.B, Trp570.B, Leu609.C, Tyr616.C, Phe629.C
-15.3 Arg654.A, Val655.A, Pro658.A, 11e659.A, Thr662.A, Trp380.D, Phe605.D, GIn630.D, 1le633.D, Phe634.D
-15.0 Trp380.A, Phe605.A, GIn630.A, 1le633.A, Phe634.A, Arg654.B, Val655.B, Pro658.B, 11€659.B, Thr662.B
-16.2 Cys235.A, Thr238.A, Tyr239.A, Met242.A, Ser243.A, Trp570.A, Leu609.B, GIn613.B, Tyr616.B, Phe629.B
-15.9 GIn613.A, Tyr616.A, Phe629.A, Cys235.D, Thr238.D, Tyr239.D, Met242.D, Ser243.D, Ser244.D, Trp570.D
-15.0 Trp380.B, Phe605.B, GIn630.B, 11€633.B, Phe634.B, Arg654.C, Val655.C, Pro658.C, 11e659.C, Thr662.C

Smke_IC -14.2 Leub41.A, Gly642.A, Asp643.A, Phe669.A, Leu673.A, Leu677.A, Leu641.B, Gly642.B, Asp643.B, Phe669.B,

Leu673.B, Leu677.B, 11e640.C, Leu641.C, Gly642.C, Asp643.C, Phe669.C, Leu673.C, Leu677.C, Leu641.D,
Gly642.D, Asp643.D, Leu677.D

-13.7 Tyr611.A, Leu614.A, Val618.A, Leub56.A, Gly657.A, 11e659.A, Tyr660.A, Thr663.A, Phe667.A, Val564.D,
Phe567.D, Phe568.D, Ser591.D

-13.5 Leu510.B, Val564.B, Phe567.B, Phe568.B, Ser591.B, Tyr611.C, Val655.C, Leu656.C, Gly657.C, 11e659.C,
Tyr660.C, Thr663.C, Phe667.C

-13.5 Leu228.B, Leu231.B, 1le232.B, Tyr239.B, Trp570.B, Leu573.B, Phe576.B, 11e577.8B, 11e606.C

-13.5 11e606.A, Leu228.D, Leu231.D, 11e232.D, Trp570.D, Leu573.D, Phe576.D, 1le577.D
-13.6 Leu228.C, Leu231.C, Trp570.C, Leu573.C, Phe576.C, 1le577.C, 11e606.D, Phe629.D

-14.4 Val564.A, Phe567.A, Phe568.A, Ser591.A, Tyr611.B, Leu614.B, Val618.B, Leu656.B, Gly657.8B, 11e659.B,
Tyr660.B, Thr663.B, Phe667.B
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Phe598.C, GIn630.C, 11e633.C, Phe634.C, 11e659.D, Thr662.D, Phe666.D, Phe667.D
Leu228.A, Leu231.A, Trp570.A, Leu573.A, Phe576.A, 11e577.A, Asn578.A, 11e606.B

TRPP (PC2), closed, with Ca, PA and palmitic acid, Human 5mkf

Smkf_EC

Smkf_IC

-15.5
-15.3
-15.3
-15.2
-14.0
-13.9

-14.0
-13.9
-15.4
-15.3
-15.3

-15.2
-14.1
-14.0
-13.9
-13.9
-14.2

-14.2
-13.7

-13.7

-13.7

-13.1
-13.0
-14.4
-14.3

-13.7

-13.1
-13.2

Trp380.A, GIn630.A, Phe634.A, Arg654.B, Val655.B, Pro658.B, 11e659.B, Thr662.B, Thr663.B, Phe667.B
Arg654.A, Val655.A, Pro658.A, 11e659.A, Thr662.A, Trp380.D, GIn630.D, 11e633.D, Phe634.D

Phe605.A, Leu609.A, GIn613.A, Tyr616.A, Phe629.A, Thr238.D, Tyr239.D, Met242.D, Ser244.D
Thr238.C, Tyr239.C, Ser244.C, Phe605.D, Leu609.D, GIn613.D, Tyr616.D, Phe629.D

Leu510.A, Val513.A, Leu517.A, GIn557.A, Asn560.A, 1le561.A, Val564.A, Phe568.A, Val655.B, Leu656.B

Val655.A, Leu656.A, Leu510.D, Val513.D, Leu517.D, Tyr553.D, GIn557.D, Asn560.D, lle561.D, Val564.D,
Phe568.D
Val512.A, Val513.A, Val516.A, Leu517.A, Val520.A, Tyr553.A, Trp554.A, GIn557.A, 1le561.A

Val512.D, Val513.D, Val516.D, Leu517.D, Val520.D, Tyr553.D, Trp554.D, GIn557.D, 1le561.D
Trp380.C, GIn630.C, 11e633.C, Phe634.C, Arg654.D, Val655.D, Pro658.D, 11e659.D, Thr662.D
Thr238.A, Tyr239.A, Ser244.A, Phe605.B, Leu609.B, GIn613.B, Tyr616.B, Phe629.B

Trp380.B, GIn630.B, 1le633.B, Phe634.B, Arg654.C, Val655.C, Pro658.C, 11e659.C, Thr662.C, Thr663.C,
Phe666.C
Thr238.B, Tyr239.B, Met242.B, Ser244.B, Phe605.C, Leu609.C, GIn613.C, Tyr616.C, Phe629.C

Leu510.C, Val513.C, Leu517.C, GIn557.C, Asn560.C, 1le561.C, Val564.C, Phe568.C, Val655.D, Leu656.D
Leu510.B, Val513.B, Leu517.B, GIn557.B, Asn560.B, 1le561.B, Val564.B, Phe568.B, Val655.C, Leu656.C
Val512.B, Val513.B, Val516.B, Leu517.B, Val520.B, Tyr553.B, Trp554.B, GIn557.B, lle561.B
Val512.C, Val513.C, Val516.C, Leu517.C, Val520.C, Tyr553.C, Trp554.C, GIn557.C, 1le561.C

1le602.A, 11e606.A, GIn613.A, Leu231.D, Cys235.D, Trp570.D, Leu573.D, lle577.D, Asn578.D, Phe579.D,
Asn580.D
Leu231.C, Cys235.C, Trp570.C, Leu573.C, 1le577.C, Asn578.C, Asn580.C, 11e602.D, 1le606.D, GIn613.D

Tyr611.A, Leu614.A, Leu656.A, 11e659.A, Tyr660.A, Phe667.A, Phe506.D, Leu510.D, Val564.D, Phe567.D,
Phe568.D, Phe598.D

Phe506.C, Leu510.C, Val564.C, Phe567.C, Phe568.C, Phe598.C, Tyr611.D, Leu614.D, Leu656.D, 11e659.D,
Phe667.D

Phe506.A, Leu510.A, Val564.A, Phe567.A, Phe568.A, Phe598.A, Tyr611.B, Leu614.B, Leu656.B, 11€659.B,
Phe667.B

Thr662.A, Phe598.D, Gly599.D, Ala601.D, 11e602.D, Phe605.D, lle633.D, Phe634.D

Phe598.A, Gly599.A, Ala601.A, 1le602.A, Phe605.A, lle633.A, Phe634.A, Thr662.B, Arg581.D
Leu231.B, Cys235.B, Trp570.B, Leu573.B, [le577.B, Asn578.B, Phe579.B, Asn580.B, 11e602.C, 1le606.C, GIn613.C

Leu231.A, Cys235.A, Trp570.A, Leu573.A, 1le577.A, Asn578.A, Phe579.A, Asn580.A, 11e602.B, 11e606.B,
GIn613.B

Phe506.B, Leu510.B, Val564.B, Phe567.B, Phe568.B, Phe598.B, Leu614.C, Leu656.C, 11e659.C, Tyr660.C,
Phe667.C

Arg581.B, Phe598.C, Gly599.C, Ala601.C, 11e602.C, Phe605.C, I1e633.C, Phe634.C, Thr662.D

Asn580.A, Phe598.B, Gly599.B, Ala601.B, [le602.B, Phe605.B, Phe634.B, Thr662.C

TRPP (PKD2), closed, Human 5t4d

5t4d_EC

-16.4

-16.4

-15.0
-15.0

-13.4
-13.3
-16.4

-16.4

Val655.C, Leu656.C, 11€659.C, Cys509.D, Val513.D, Leu517.D, GIn557.D, Asn560.D, 1le561.D, Val564.D,
Phe568.D

Val655.B, Leu656.B, 11e659.B, Cys509.C, Val513.C, Leu517.C, lle556.C, GIn557.C, Asn560.C, lle561.C, Val564.C,
Phe568.C

Arg654.B, Val655.B, Pro658.B, 11e659.B, Thr662.B, Trp380.C, 11e602.C, Phe605.C, GIn630.C, 11e633.C, Phe634.C

Arg654.C, Val655.C, Pro658.C, 11e659.C, Thr662.C, Trp380.D, 11e602.D, Phe605.D, GIn630.D, 11e633.D,
Phe634.D
Val512.C, Val513.C, Val516.C, Leu517.C, Val520.C, Tyr553.C, GIn557.C, lle561.C

Val512.D, Val513.D, Val516.D, Leu517.D, Val520.D, Tyr553.D, GIn557.D, lle561.D

Val655.A, Leu656.A, 11€659.A, Cys509.B, Val513.B, Leu517.B, GIn557.B, Asn560.B, 1le561.B, Val564.B,
Phe568.B

Cys509.A, Val513.A, Leu517.A, GIn557.A, Asn560.A, lle561.A, Val564.A, Phe568.A, Val655.D, Leu656.D,
11e659.D
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-15.0 Trp380.A, lle602.A, Phe605.A, GIn630.A, 11e633.A, Phe634.A, Arg654.D, Val655.D, Pro658.D, 1e659.D,
Thr662.D
-15.0 Arg654.A, Val655.A, Pro658.A, 11e659.A, Thre62.A, Trp380.B, 11e602.B, Phe605.B, GIn630.B, Ile633.B, Phe634.B

-13.3 Val512.A, Val513.A, Val516.A, Leu517.A, Val520.A, Tyr553.A, GIn557.A, lle561.A
-13.3 Val512.B, Val513.B, Val516.B, Leu517.B, Val520.B, Tyr553.B, GIn557.B, 1le561.B

5t4d_IC -16.6 Phe506.A, Trp507.A, Phe567.A, Phe568.A, 11e571.A, Ser587.A, Thr588.A, Met590.A, Ser591.A, 11e607.D,
Tyr611.D, Thr663.D, Phe667.D
-16.6 11e607.B, Tyr611.B, Thr663.B, Phe667.B, Phe506.C, Trp507.C, Phe567.C, Phe568.C, [1e571.C, Ser587.C,
Met590.C, Ser591.C
-16.6 11e607.C, Tyr611.C, Thr663.C, Phe667.C, Phe506.D, Trp507.D, Phe567.D, Phe568.D, [le571.D, Ser587.D,

Thr588.D, Met590.D, Ser591.D
-13.0 Thr662.B, Thr663.B, Phe666.B, Phe667.B, Arg504.C, Phe506.C, Ala594.C, Phe598.C, Phe605.C

-13.0 Thr662.C, Thr663.C, Phe666.C, Phe667.C, Phe506.D, Ala594.D, Phe598.D, Phe605.D

-12.5 Leu609.C, Leu221.D, Leu224.D, Leu228.D, Trp570.D, Leu573.D, Phe576.D, Phe579.D

-12.5 Leu221.A, Leu224.A, Leu228.A, Trp570.A, Leu573.A, Phe576.A, Phe579.A, 11e606.D, Leu609.D
-12.5 Leu609.B, Leu221.C, Leu224.C, Leu228.C, Trp570.C, Leu573.C, Phe576.C, Phe579.C

-16.6 11e607.A, Tyr611.A, Thr663.A, Phe667.A, Phe506.B, Trp507.B, Phe567.B, Phe568.B, lle571.B, Ser587.B,
Met590.B, Ser591.B
-13.0 Thr662.A, Thr663.A, Phe666.A, Phe667.A, Arg504.B, Phe506.B, Ala594.B, Phe598.B, Phe605.B

-12.9 Phe506.A, Ala594.A, Phe598.A, Phe605.A, Thr662.D, Thr663.D, Phe666.D, Phe667.D
-12.5 Leu609.A, Leu221.B, Leu224.B, Leu228.B, Trp570.B, Leu573.B, Phe576.B, Phe579.B

TRPP (3PKD2/1PKD1), closed, Human 6a70
6a70_EC -13.7 Leu4031.B, His4081.B, Leu4085.B, Arg654.G, Val655.G, Pro658.G, 11€659.G, Thr662.G
-13.7 Phe634.A, Phe637.A, 11e640.A, Leub41.A, Leu673.A, Phe676.A, Leu677.A, Leud095.B, Gly4097.B

-13.3 Leu228.A, 11e232.A, Cys235.A, Tyr239.A, Trp570.A, Leu573.A, Ile577.A, Val4038.B, GIn4042.B, 11e4045.8,
Pro4084.B
-13.3 Phe485.A, Val488.A, Val489.A, 11e492.A, Leud93.A, 1le522.A, Gly523.A, Asn525.A, le526.A

-12.9  Leu3318.B, Leu3590.B, Leu3597.8, Gly3896.B, Leu3897.8, Leu3901.B, Leu3902.B, Val3905.8, Cys3906.8,
Leu3909.8
-12.9  Glu491.F, Val516.F, Val519.F, Val520.F, Gly523.F, lle524.F, Tyr527.F, Arg528.F

-14.4 Arg654.A, Val655.A, Pro658.A, 11e659.A, Thre62.A, Thr663.A, Phe666.A, Phe598.F, Phe605.F, GIn630.F,
Phe634.F
-14.1 Leu656.A, Phe506.F, Cys509.F, Val513.F, Leu517.F, GIn557.F, Asn560.F, lle561.F, Val564.F, Phe568.F

-13.9 Arg654.F, Val655.F, Pro658.F, [1e659.F, Thr662.F, Thr663.F, Phe666.F, Phe598.G, Ala601.G, Phe605.G,
GIn630.G, Phe634.G

-13.5 11e602.F, lle606.F, Leu609.F, Phe629.F, GIn630.F, lle633.F, Trp570.G, Leu573.G
-13.6 Val655.F, Leu656.F, 11e659.F, Phe506.G, Val513.G, Leu517.G, GIn557.G, Asn560.G, 1le561.G, Val564.G,
Phe568.G
6a70_IC -16.0 11e495.A, His498.A, His501.A, Tyr502.A, Phe503.A, Arg504.A, Val513.A, Val516.A

-15.7 Trp3263.B, Leu3264.B, Ser3265.B, 11e3266.B, Cys3284.B, 11e3288.B, Leu3589.B, Phe3596.B, Phe3600.B,
Leu3675.B, Leu3679.B
-14.1 Trp570.A, 1le577.A, Phe579.A, Asn580.A, Met583.A, Leud031.B, Val4034.B, Val4035.B, Val4038.B

-13.6 Met3089.B, Leu3999.B, Ala4002.B, GIn4005.B, Leu4006.B, Phe4008.B, Val4009.B, 11e606.G, GIn613.G
-13.3 Arg222.A, Glu223.A, Thr226.A, Phe230.A, Phe482.A, Phed83.A, Tyr486.A, Glu490.A

-16.3 11e659.F, Thr663.F, Phe667.F, Phe506.G, Trp507.G, Phe567.G, Phe568.G, 11e571.G, Phe574.G, Ser587.G,
Met590.G, Ser591.G
-13.7 Phe506.G, Val513.G, Leu517.G, Val564.G, Phe568.G, Ala594.G, Lys595.G, Phe598.G

-13.6 Glu491.G, 11e495.G, His501.G, Phe503.G, Arg504.G, Val512.G, Val516.G, Val519.G

-13.6 Thr662.F, Thr663.F, Phe666.F, Phe667.F, Ala594.G, Phe598.G, Phe605.G, Phe637.G

-13.6 Thr662.A, Thr663.A, Phe666.A, Phe667.A, Phe506.F, Ala594.F, Phe598.F, Phe605.F

-14.7 Phe598.F, lle602.F, 1le606.F, Leu609.F, Phe629.F, Trp570.G, Leu573.G, 1le577.G, Phe579.G, Asn580.G

-14.5 11e659.A, Thr663.A, Phe667.A, Phe506.F, Phe568.F, Ile571.F, Phe574.F, Ser587.F, Met590.F, Ser591.F,
Ala594.F
-14.2 11e602.A, 11e606.A, Leu609.A, Trp570.F, Leu573.F, 1le577.F, Phe579.F, Asn580.F
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TRPP (PKD2L1), closed, Human 6d1w

6d1iw_EC

6d1w_IC

-14.2
-14.2
-14.3
-14.2
-14.6

-14.6

-14.3
-14.0
-14.0
-14.3
-14.2
-14.0

Arg654.A, Val655.A, Pro658.A, 11e659.A, Thr662.A, Trp380.D, Phe605.D, GIn630.D, 1le633.D, Phe634.D
Trp380.B, Phe605.B, GIn630.B, 1le633.B, Phe634.B, Arg654.D, Val655.D, Pro658.D, 11e659.D, Thr662.D
Arg654.B, Val655.B, Pro658.B, 11€659.B, Thr662.B, Trp380.C, Phe605.C, GIn630.C, I1e633.C, Phe634.C
Trp380.A, Phe605.A, GIn630.A, 1le633.A, Phe634.A, Arg654.C, Val655.C, Pro658.C, 11e659.C, Thr662.C

11e659.B, Thr662.B, Thr663.B, Phe666.B, Phe667.B, Ala594.C, Lys595.C, Phe598.C, Phe605.C, 1le633.C,
Phe634.C

11e659.A, Thr662.A, Thr663.A, Phe666.A, Phe667.A, Ala594.D, Lys595.D, Leu597.D, Phe598.D, Phe605.D,
11e633.D, Phe634.D

Val488.D, Glu491.D, 11e492.D, Leu493.D, Val512.D, Val516.D, Val519.D, Val520.D

Val564.B, Phe568.B, Ala594.B, Lys595.B, Leu597.B, Phe598.B, 11€659.D, Thr663.D, Phe667.D, Phe670.D
Val488.B, Glu491.B, 11e492.B, Leu493.B, Val512.B, Val516.B, Val519.B, Val520.B

Val488.C, Glu491.C, 11e492.C, Leud93.C, Val512.C, Val516.C, Val519.C, Val520.C

Val488.A, Glu491.A, 11e492.A, Leud93.A, Val512.A, Val516.A, Val519.A, Val520.A

Val564.A, Phe568.A, Ala594.A, Lys595.A, Leu597.A, Phe598.A, 11e659.C, Thr663.C, Phe667.C, Phe670.C

TRPP (PKD2L1), closed, Human 6du8

6dus_EC

6dus_IC

-16.6
-16.6
-13.6
-13.6
-13.2

-13.6
-12.6
-12.4
-16.6
-16.6
-13.6
-12.4
-12.4
-13.9

-13.8

-13.0

-12.9

-12.7
-13.5

-13.9

-13.8

-12.9

-12.9

-13.4

-12.9

11e108.C, Leu111.C, Val112.C, Tyr119.C, Thr122.C, Ser124.C, Trp450.C, Tyr496.D, Phe509.D

11e108.A, Leul11.A, Vall12.A, Tyr119.A, Thr122.A, Ser124.A, Trp450.A, Tyr496.C, Phe509.C

11e388.C, Leu391.C, Val392.C, Leu395.C, Leu396.C, Phe433.C, GIn437.C, Met441.C, lle535.D, Leu536.D
1le535.B, Leu536.B, 11e388.D, Leu391.D, Val392.D, Leu395.D, Leu396.D, GIn437.D, Met441.D

Leu521.A, Gly522.A, Asp523.A, Leu521.B, Gly522.8, Asp523.8, Leu521.C, Gly522.C, Asp523.C, Leu521.D,
Gly522.D
11le388.A, Leu391.A, Val392.A, Leu395.A, Leu396.A, Phed33.A, GInd37.A, Met441.A, 11e535.C, Leu536.C

Arg534.B, 1le535.B, Pro538.B, Ala539.B, Phe485.D, Phe489.D, Ile510.D, Phe514.D

Phe485.C, 11e510.C, Phe514.C, Arg534.D, 1le535.D, Pro538.D, Ala539.D, Val542.D

Tyrd96.A, Phe509.A, 1le108.8, Leu111.B, Val112.B, Tyr119.8, Ser124.B, Trp450.8

Tyr496.8, Phe509.B, le108.D, Leu111.D, Val112.D, Tyr119.D, Ser124.D, Trp450.D

lle535.A, Leu536.A, 1le388.8, Leu391.B, Val392.B, Leu395.8, Leu396.8, Phe433.8, GIn437.8, Met441.B
Arg534.A, lle535.A, Pro538.A, Ala539.A, Val542.A, Phe485.8B, Ile510.8, Phe514.B

Phe485.A, lle510.A, Phe514.A, Arg534.C, 11e535.C, Pro538.C, Ala539.C, Val542.C

Ala481.C, Phe484.C, Phe485.C, 11e513.C, Phe514.C, Phe517.C, Met555.C, 11e559.C, Val542.D, Phe546.D,
Phe549.D, Leu553.D

Val542.8, Phe546.8, Phe549.8, Ala481.D, Phe484.D, Phe485.D, lle513.D, Phe514.D, Phe517.D, Met555.D,
11e559.D

Phe556.A, 11e519.8, 1le520.B, Leu521.B, Gly522.8, Phe524.B, Phe549.B, Leu552.B, Leu553.B, Phe556.8,
Leu521.D, Phe556.D

Val444.C, Phed447.C, Phed48.C, 11e451.C, Met483.D, Val487.D, Tyrd91.D, Leud94.D, Leu536.D, Ala539.D,
Thr543.D, Phe547.D, Phe550.D

11e385.A, Trp386.A, Phed47.A, Phed48.A, lled51.A, Tyrd91.C, Leu536.C, Ala539.C, Tyr540.C, Thr543.C

1le519.A, 11e520.A, Leu521.A, Gly522.A, Val545.A, Phe549.A, Leu552.A, Phe556.A, Leu521.B, Phe549.C,
Leu553.C, Phe556.C

Val542.A, Phe546.A, Phe549.A, Ala481.B, Phe484.B, Phe485.B, Ile513.B, Phe514.B, Phe517.B, Met555.B,
11e559.B

Alad81.A, Phed84.A, Phed85.A, lle513.A, Phe514.A, Phe517.A, Met555.A, 11e559.A, Val542.C, Phe546.C,
Phe549.C

11e519.A, 11e520.A, Leu521.A, Gly522.A, Phe524.A, Phe549.A, Leu552.A, Leu553.A, Phe556.A, Leu521.B,
Phe556.B

Met483.A, Val487.A, Tyrd91.A, Leud94.A, Leu536.A, Ala539.A, Thr543.A, Phe547.A, Phe550.A, Val444.B,
Phe447.B, Phe448.B, lle451.B

Leu521.A, 11e519.C, 11e520.C, Leu521.C, Gly522.C, Val545.C, Phe549.C, Leu552.C, Leu553.C, Phe556.C,
Phe549.D, Leu553.D, Phe556.D

Met483.B, Val487.B, Tyr491.B, Leu494.B, Leu536.B, Ala539.B, Thr543.B, Phe547.B, Phe550.B, Val444.D,
Phed47.D, Phe448.D, Ile451.D
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PDB? E° Local Residues®
TRPV1

TRPV1, closed, Rat 3j5p
3j5p_EC -14.0

-14.0 Phe517.D, Val518.D, Leu521.D, Phe522.D, Val525.D, Leu529.D, Arg534.D, Glu536.D

Phe517.B, Val518.B, Leu521.B, Phe522.B, Val525.B, Leu529.B, Arg534.B, Glu536.B

<140  Phe517.A, Val518.A, Leu521.A, Phe522.A, Val525.A, Leu529.A, Arg534.A, Glu536.A
4140  Phe517.C, Val518.C, Leu521.C, Phe522.C, Val525.C, Leu529.C, Arg534.C, Glu536.C
3j5p_IC -13.4
-134  Phe496.B, Val508.B, lle514.8, Phe517.B, Val518.8, Leu521.B, Phe522.B, Val525.8
-13.4  Phe496.C, Val508.C, lle514.C, Phe517.C, Val518.C, Leu521.C, Phe522.C, Val525.C
4132 Phe496.A, Val508.A, lle514.A, Phe517.A, Val518.A, Leu521.A, Phe522.A, Val525.A

Phe496.D, Val508.D, 1le514.D, Phe517.D, Val518.D, Leu521.D, Phe522.D, Val525.D

TRPV1, open, with DkTx and RTX, Rat 3j5q
3j5q_EC -13.6 Val658.D, Phe517.G, Leu521.G, Phe522.G, Val525.G, Leu529.G, Glu536.G, Ala539.G, Ser540.G, Phe54
-13.5 Phe517.E, Leu521.E, Phe522.E, Val525.E, Leu529.E, Glu536.E, Ala539.E, Ser540.E, Phe543.E,
-13.5 Phe517.B, Leu521.B, Phe522.B, Val525.B, Leu529.B, Glu536.B, Ala539.B, Ser540.B, Phe543.B,
-13.6 Val658.B, Phe517.D, Leu521.D, Phe522.D, Val525.D, Leu529.D, Glu536.D, Ala539.D, Ser540.D, Phe54
3j5q_IC -14.0 Val508.B, Tyr511.B, 1le514.B, Leu515.B, Val518.B, Phe543.B, Met547.B, Leu574.B, Ala665.E
-13.7 Val508.E, Tyr511.E, lle514.E, Leu515.E, Val518.E, Phe543.E, Met547.E, Leu574.E, Leu662.G, Ala665.G

-13.6 Gly643.B, Tyr671.B, Asn676.B, 11e679.B, Ala680.B, Tyr671.D, 11e679.D, Ala680.D, Gly643.E, Tyr671.E, lle679.E,
Gly643.G, Tyr671.G, 11e679.G
-13.1 Phe438.B, Ile446.B, Met552.B, Thr556.B, Phe559.B, Met562.B, Phe582.E, Val586.E, Phe589.E

-13.1 Phe582.B, Val586.B, Phe589.B, Phe438.D, 1le446.D, Met552.D, Thr556.D, Phe559.D, Met562.D
-12.8 Phe438.E, lle446.E, Met552.E, Thr556.E, Phe559.E, Met562.E, Phe582.G, Phe589.G

-13.7 Ala665.D, Val508.G, Tyr511.G, 1le514.G, Leu515.G, Val518.G, Phe543.G, Met547.G, Leu574.G
-13.2 Leu662.B, Ala665.B, Val508.D, Tyr511.D, 1le514.D, Leu515.D, Met547.D, 11e573.D, Leu574.D
-13.0 Phe582.D, Phe589.D, Phe438.G, 11e446.G, Met552.G, Thr556.G, Phe559.G, Met562.G

TRPV1, activated intermdeiate, with capsaicin, Rat 3j5r

3j5r_EC -15.2 Val518.C, Leu521.C, Phe522.C, Val525.C, Leu529.C, Arg534.C, Glu536.C, Ser540.C
-14.9 Val518.A, Phe522.A, Val525.A, Leu529.A, Arg534.A, Glu536.A, Ser540.A, Phe543.A
-14.9 Val518.B, Leu521.B, Phe522.B, Val525.B, Leu529.B, Arg534.B, Glu536.B, Ser540.B

-14.8
3j5r_IC

TRPV1, closed, Rat 3j9j

Val518.D, Leu521.D, Phe522.D, Val525.D, Leu529.D, Arg534.D, Glu536.D, Ser540.D

[none]

3j9j_EC -13.7 Phe209.A, Phe58.B, Cys62.B, lle66.B, Tyr73.B, Tyr74.B, Trp169.B, Met172.B
-13.6 Val106.C, Phe109.C, Phel10.C, Leul44.C, Val147.C, Val148.C, Phel51.C, Ser152.C
-13.5 Vall106.A, Phel09.A, Phell0.A, Leul44.A, Vall47.A, Val148.A, Phel51.A, Ser152.A
-13.5 Phel09.A, lle113.A, Phel37.A, Leul41.A, Vall45.A, Val148.A, Leul49.A, Argl54.A
-13.2 Phe59.B, Leu63.B, 1le66.B, 1le67.B, Ala70.B, Tyr74.B, Phe93.B, Leu100.B
-13.8 Leul41.A, Pheld2.A, Vall45.A, Glul56.A, Alal59.A, Ser160.A, Phe252.C, Val255.C
-13.5 Phe109.C, lle113.C, Phe137.C, Leu141.C, Val145.C, Val148.C, Leu149.C, Arg154.C
-13.8 Leu141.C, Phel42.C, Val145.C, Glu156.C, Ala159.C, Ser160.C, Phe252.D, Val255.D
-13.8 Phe58.C, Cys62.C, lle66.C, Tyr73.C, Tyr74.C, Trp169.C, Met172.C, Phe209.D
-12.9 1le66.A, Tyr73.A, Tyr74.A, Trpl69.A, Met172.A, Leu205.C, Val206.C, Phe209.C, Leu227.C
-13.1 Phe59.C, Leu63.C, 1le66.C, 1le67.C, Ala70.C, Tyr74.C, Phe93.C, Leu100.C
-13.1 Phe59.D, Leu63.D, Ile66.D, lle67.D, Ala70.D, Tyr74.D, Phe93.D, Arg94.D, Leu100.D

-13.6

Val106.B, Phe109.B, Phe110.B, Leu144.B, Val147.B, Val148.B, Phel51.B, Ser152.B



PDB? E°
-13.6
-13.6
-13.4
-13.9

-13.8
-12.7
3j9j_IC -15.0
-14.2

-13.7
-13.6
-13.6
-14.2

-14.2

-13.6
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Local Residues®
Val106.D, Phe109.D, Phe110.D, Leu144.D, Val147.D, Val148.D, Phe151.D, Ser152.D
Phel09.B, Ile113.B, Phel37.B, Leu141.B, Val145.B, Val148.B, Leu149.B, Arg154.B
Phe109.D, lle113.D, Phe137.D, Leu141.D, Val145.D, Val148.D, Leu149.D, Arg154.D

Phe252.B, Val255.B, Val138.D, Leu141.D, Phe142.D, Val145.D, Leu149.D, Glu156.D, Ala159.D, Ser160.D,
Phel63.D
Phe252.A, Val255.A, Leul41.B, Phe142.B, Val145.B, Glu156.B, Ala159.B, Ser160.B

Phe209.B, Leu227.B, Phe59.D, Cys62.D, 1le66.D, Thr69.D, Tyr73.D, Tyr74.D
Phel09.A, lle113.A, Phell6.A, Leull7.A, Arg120.A, Pro121.A, Ser122.A, Phel37.A

Phel09.C, lle113.C, Phel16.C, Leul17.C, Arg120.C, Pro121.C, Phel137.C, Leul41.C, Leul44.C, Val145.C,
Val148.C
1le53.C, Phe56.C, Asn57.C, Val60.C, 11€99.C, Leu100.C, Ser103.C, Tyr107.C

1le53.B, Phe56.B, Asn57.B, Val60.B, 11€99.B, Leu100.B, Ser103.B, Tyr107.B, Phe309.B
1le53.A, Phe56.A, Asn57.A, Val60.A, 11e99.A, Leul100.A, Ser103.A, Tyr107.A

Phel09.B, lle113.B, Phel16.B, Leu117.B, Arg120.B, Pro121.B, Phe137.B, Leu141.B, Leu144.B, Val145.B,
Vall148.B

Phel09.D, lle113.D, Phe116.D, Leu117.D, Arg120.D, Pro121.D, Phe137.D, Leul41.D, Leu144.D, Val145.D,
Val148.D

1le53.D, Phe56.D, Asn57.D, Val60.D, 11e99.D, Leu100.D, Ser103.D, Tyr107.D

TRPV1, open, with DkTx and RTX, Rat 5irx

Sirx_EC -15.0

-14.2
-14.5
-13.3
-14.9
-14.5
-13.4
Sirx_IC -15.9

-14.1
-13.7
-14.1
-14.1
-14.1
-13.7

TRPV1, closed, Rat 5irz

Sirz_EC

Sirz_IC -13.9
-13.9
-13.9
-13.8

Gly643.A, Met644.A, Gly645.A, Tyr671.A, Gly643.B, Met644.B, Asp646.B, Gly643.C, Met644.C, Tyr671.C,
11e679.C, Gly643.D, Met644.D, Tyr671.D
Phe582.B, Leu585.B, Val586.B, Phe589.B, Leu630.B, Tyr631.B, Glu26.F, Phe27.F, Ile28.F

lle446.A, Alad50.A, Tyrd53.A, Tyrd54.A, Trp549.A, Met552.A, Phe589.B, Leu630.8
Phe582.A, Phe589.A, Leu630.4, Ile446.C, Tyr453.C, Tyr454.C, Trp549.C, Met552.C
Phe582.C, Leu585.C, Val586.C, Phe589.C, Leu630.C, Tyr631.C, Met552.D, Glu26.E, Phe27.E
Phe589.C, Leu630.C, 1le446.D, Ala450.D, Tyr453.D, Tyr454.D, Trp549.D, Met552.D
1le446.8, Tyrd53.B, Tyrd54.B, Trp549.B, Met552.B, Phe582.D, Phe589.D, Leu630.D

Gly643.A, Met644.A, Tyr671.A, Asn676.A, [1e679.A, Gly643.B, Tyr671.B, Asn676.B, 11e679.B, Gly643.C,
Asn676.C, 11e679.C, 11e679.D
Phe582.A, Leu585.A, Val586.A, Phe589.A, Phe438.C, Met552.C, Leu553.C, Tyr555.C, Thr556.C, Phe559.C

Phe436.C, Asn437.C, Val440.C, 11e479.C, Leu480.C, Ser483.C, Tyr487.C, Argd91.C

Phe438.A, Met552.A, Leu553.A, Tyr555.A, Thr556.A, Phe559.A, Phe582.B, Leu585.B, Val586.B, Phe589.B
Phe582.C, Leu585.C, Val586.C, Phe589.C, Phe438.D, Met552.D, Leu553.D, Tyr555.D, Thr556.D, Phe559.D
Phe438.B, Met552.B, Leu553.B, Tyr555.B, Thr556.B, Phe559.B, Phe582.D, Leu585.D, Val586.D, Phe589.D
Phe436.D, Asn437.D, Val440.D, 11e479.D, Leu480.D, Ser483.D, Tyr487.D, Arg4d91.D

[none]

Phe436.E, Asn437.E, Val440.E, 11e479.E, Leu480.E, Ser483.E, Tyr487.E, Arg491.E
Phe436.C, Asn437.C, Val440.C, 11e479.C, Leu480.C, Ser483.C, Tyr487.C, Argd91.C
Phe436.D, Asn437.D, Val440.D, 11e479.D, Leu480.D, Ser483.D, Tyr487.D, Arg491.D
Phe436.B, Asn437.B, Val440.B, 1le479.B, Leu480.B, Ser483.B, Tyr487.B, Arg491.B

TRPV1, closed, with capsazepine, Rat 5is0

5is0_EC -12.9
-12.9
-12.7
-12.5
-13.1
-13.0

Phe582.C, Phe589.C, Leu630.C, lle446.D, Tyrd53.D, Tyr454.D, Trp549.D, Met552.D
Phe582.D, Phe589.D, Leu630.D, 1le446.E, Tyr453.E, Tyr454.E, Trp549.E, Met552.E
Ala657.C, 11e660.C, lle661.C, Leu664.C, Ala665.C, 11e668.C, Leu577.D, Met581.D, Tyr631.D
Ala657.8B, 11e660.B, 11e661.B, Leu664.B, Ala665.B, 11e668.B, Leu577.C, Met581.C, Tyr631.C
1le446.8, Tyr453.B, Tyr454.B, Trp549.B, Met552.B, Phe582.E, Phe589.E, Leu630.E
Phe582.B, Phe589.B, Leu630.B, 11e446.C, Tyr453.C, Tyrd54.C, Trp549.C, Met552.C



PDB? E°
-12.8
-12.6

Siso_IC -14.1
-13.7
-13.2

TRPV2, closed, Rabbit 5an8

5an8_EC

5an8_IC -14.3
-14.0
-14.0
-14.3

TRPV2, open, Rat 6bo4
6bod_EC -17.2

-17.1
-17.0

-15.7
-15.7
-15.7
-15.0

-14.4
-14.1
-14.1
-17.4

-15.8
-16.4

-14.0

6bo4_IC -15.0
-14.6
-14.5
-14.4
-14.7
-13.7
-15.1
-14.5

34

Local Residues®
Leu577.B, Met581.B, Tyr631.B, Ala657.E, lle660.E, lle661.E, Leu664.E, lle668.E
Ala657.D, 11e660.D, Ile661.D, Leu664.D, 11e668.D, Leu577.E, Met581.E, Tyr631.E
Phe436.D, Asn437.D, Val440.D, 11e479.D, Leu480.D, Ser483.D, Tyr487.D, Phe488.D, Argd91.D
Asn437.C, Val440.C, 1le479.C, Leu480.C, Ser483.C, Tyr487.C, Phe488.C, Arg491.C
1le433.B, Phe436.B, Asn437.B, Val440.B, 1le479.B, Leu480.B, Ser483.B, Tyr487.B

TRPV2

[none]

Leu540.A, Leu543.A, Val544.A, Phe547.A, Phe395.C, Leu510.C, Leu511.C, Tyr513.C, Thr514.C, Arg515.C,
Phe517.C, GIn518.C
Phe395.A, Leu399.A, Leu403.A, Leu510.A, Thr514.A, Phe517.A, GIn518.A, Arg537.B, Leu540.B

Arg537.C, Leu540.C, Phe395.D, Leu399.D, Leu403.D, Leu510.D, Thr514.D, Phe517.D, GIn518.D

Phe395.B, Leu510.B, Leu511.B, Tyr513.B, Thr514.B, Phe517.B, GIn518.B, Leu540.D, Leu543.D, Val544.D,
Phe547.D

Lys602.A, Met607.A, Phe540.B, Val543.B, Tyr544.B, Leu548.B, Phe551.B, Leu555.B, Phe603.B, Thr604.B,
Gly606.B, Gly608.B, Glu609.B, Leu610.B, Ala611.B, Leu626.B, Tyr629.B, Val630.B, Thr633.B, Tyr634.B,
Leu638.B

Phe540.A, Val543.A, Tyr544.A, Phe547.A, Leu548.A, Phe551.A, Leu555.A, Phe603.A, Thr604.A, Gly608.A,
Glu609.A, Leu610.A, Ala611.A, Tyr629.A, Val630.A, Thr633.A, Tyr634.A, Leu637.A, Leu638.A, Met607.D
Met607.B, Phe540.C, Val543.C, Tyr544.C, Phe547.C, Leu548.C, Phe551.C, Leu555.C, Phe603.C, Thr604.C,
Gly608.C, Glu609.C, Leu610.C, Ala611.C, Tyr629.C, Val630.C, Thr633.C, Tyr634.C, Leu637.C, Leu638.C
Phe405.B, Val546.C, Phe549.C, Lys566.C, Asn571.C, Asn572.C, Ala588.C, Pro589.C

Val546.A, Phe549.A, Lys566.A, Asn571.A, Asn572.A, Ala588.A, Pro589.A, Phe405.D
Phe405.A, Val546.B, Phe549.B, Lys566.B, Asn571.B, Asn572.B, Ala588.B, Pro589.B

Gly606.B, Met607.B, Leu638.B, Gly606.C, Met607.C, Tyr634.C, Val635.C, Leu638.C, Gly606.D, Met607.D,
Gly608.D, Glu609.D
Leu538.B, Leu541.B, Leu545.B, Pro587.B, Ala588.B, Tyr590.B, Leu594.B, Leu598.B, Leu624.C

Leu538.C, Leu541.C, Leu545.C, Pro587.C, Ala588.C, Tyr590.C, Leu594.C, Leu598.C, Leu623.D, Leu624.D
Leu541.A, Leu545.A, Phe549.A, Pro587.A, Ala588.A, Tyr590.A, Leu594.A, Leu598.A, Leu623.B, Leu624.B

Met607.C, Phe540.D, Val543.D, Tyr544.D, Leu548.D, Phe551.D, Leu555.D, Phe603.D, Thr604.D, Gly606.D,
Gly608.D, Glu609.D, Leu610.D, Ala611.D, Leu626.D, Tyr629.D, Val630.D, Thr633.D, Tyr634.D, Leu638.D
Phe405.C, Val546.D, Phe549.D, Lys566.D, Asn571.D, Asn572.D, Ala588.D, Pro589.D

Gly606.A, Tyr634.A, Leu638.A, Gly606.B, Met607.B, Tyr634.B, Val635.8, Leu638.B, Gly606.C, Met607.C,
Gly608.C, Glu609.C

Leu623.A, Leu624.A, Leu627.A, Leu538.D, Leu541.D, Leu545.D, Glu586.D, Pro587.D, Ala588.D, Tyr590.D,
Leu594.D, Leu598.D

Phed62.A, 1le463.A, Trpa64.A, Iled65.A, Serd66.A, Phed67.A, Metd68.A, lled74.A, GIn583.A

Leu538.A, Arg539.A, Leu541.A, Leu542.A, Leu545.A, Val546.A, Phe549.A, Phe519.D, Thr522.D
Phe519.B, Thr522.B, Phe467.C, Leu538.C, Arg539.C, Leu541.C, Leu542.C, Leu545.C, Val546.C, Phe549.C
Phe405.A, Trp509.A, Phe519.A, Thr522.A, Phe467.B, Leu538.B, Arg539.B, Leu542.B, Val546.B, Phe549.B
Phed62.C, l1e463.C, Trpa64.C, 11e465.C, Serd66.C, Phed67.C, Met468.C, lle474.C, GIn583.C

Phe462.B, I1e463.B, Trp464.B, 1le465.B, Ser466.B, Phe467.B, Met468.B, lle474.B, GIn583.B

Phe462.D, l1e463.D, Trp464.D, 11e465.D, Ser4d66.D, Phe467.D, Met468.D, lle474.D, GIn583.D

Phe519.C, His521.C, Thr522.C, Leu538.D, Arg539.D, Leu541.D, Leu542.D, Leu545.D, Val546.D, Phe549.D

TRPV2, partially close, Rat 6bo5

6bo5_EC -12.5
-12.5
-12.3
-12.3

Leu542.A, Leu545.A, Val546.A, Phe549.A, Leu598.A, Phe601.A, Gly620.B, Val621.B, Leu624.B
Gly620.A, Val621.A, Leu624.A, Leu542.D, Leu545.D, Val546.D, Phe549.D, Leu598.D, Phe601.D
Leud78.A, Leud82.A, Trp496.A, Prod99.A, Leu500.A, Leu503.A, Phe618.B, Val621.B
Phe618.A, Val621.A, Leu478.D, Leu482.D, Trp496.D, Pro499.D, Leu500.D, Leu503.D



PDB?

6bo5_IC

b
-12.5
-12.5
-12.3
-12.3
-15.6

-15.5

-15.5

-14.5
-14.2
-13.4
-13.3
-13.8
-15.5

-14.4
-13.7
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Leu542.C, Leu545.C, Val546.C, Phe549.C, Leu598.C, Phe601.C, Gly620.D, Val621.D, Leu624.D
Leu542.B, Leu545.B, Val546.B, Phe549.B, Leu598.B, Phe601.B, Gly620.C, Val621.C, Leu624.C
Leu478.B, Leu482.B, Trp496.B, Pro499.B, Leu500.B, Leu503.B, Phe618.C, Val621.C
Leud78.C, Leud82.C, Trp496.C, Pro499.C, Leu500.C, Leu503.C, Phe618.D, Val621.D

Phe397.A, Leud401.A, Phed05.A, Thrd08.A, Trp509.A, Phe519.A, Thr522.A, Arg539.B, Leu542.B, Val546.B,
Phe549.B

Phe397.C, Leu401.C, Phed05.C, Thr408.C, Trp509.C, Phe519.C, Thr522.C, Arg539.D, Leu542.D, Val546.D,
Phe549.D

Arg539.A, Leu542.A, Val546.A, Phe549.A, Phe397.D, Leu401.D, Phe405.D, Thr408.D, Trp509.D, Phe519.D,
Thr522.D

Phe456.D, Arg460.D, Leud61.D, Phe462.D, 1le463.D, Leud77.D, Leud78.D, Leud81.D

Phe456.A, Argd60.A, Leud61.A, Phed62.A, 1le463.A, Leud77.A, Leud81.A, Leud85.A

Ser466.B, Phe467.B, Met468.B, Tyr471.B, Leu538.B, Leu541.B, Leu542.B, Leu545.B, Phe549.B
Ser466.D, Phe467.D, Met468.D, Tyrd71.D, Leu538.D, Leu541.D, Leu542.D, Leu545.D, Phe549.D
Serd66.A, Phed67.A, Metd68.A, Tyr471.A, lle474.A, Leu538.A, Leu541.A, Leu624.B, Leu625.B

Phe397.B, Leu401.B, Phe405.B, Thr408.B, Trp509.B, Phe519.B, Thr522.B, Arg539.C, Leu542.C, Val546.C,
Phe549.C
Phe456.B, Arg460.B, Leu461.B, Phe462.B, 1le463.B, Leu477.B, Leu478.B, Leu481.B

Ser466.C, Phe467.C, Met468.C, Tyr471.C, Leu538.C, Leu541.C, Leu542.C, Leu545.C

TRPV2, with Rtx, C2 symmetry, Rabbit 6bwj

6bwj_EC

6bwj_IC

-13.5
-14.0
-17.7

-15.8
-14.9
-14.6
-14.0
-17.7

-15.8
-14.9
-14.6
-14.0

Phe547.C, 1e591.C, Leu403.D, Thrd06.D, Ala407.D, Tyr410.D, His411.D, Trp507.D
Phe547.A, Arg589.A, Ser590.A, [le591.A, Leu592.A, Leu399.B, Leu403.B, Tyr410.B

Asn394.C, Cys397.C, Tyr398.C, Tyr401.C, Leud38.C, Gly442.C, Tyr445.C, Leud46.C, Tyr512.C, Tyr513.C,
Ser665.C, Glu668.C, Met669.C, Tyr673.C
Phe454.D, Arg458.D, Trp462.D, 11e463.D, Ser464.D, Phe465.D, 11e472.D, Leud75.D, Leud76.D, Leud79.D

Leu451.C, Phe454.C, Trp455.C, Arg458.C, Leud59.C, Phe460.C, Leud75.C, Leud79.C, Leud83.C
Leu451.D, Phe454.D, Trp455.D, Arg458.D, Leu459.D, Leud75.D, Leud79.D, Leud83.D
Phe460.C, Trp462.C, 11e463.C, Ser464.C, Phe465.C, 11e472.C, Leud76.C, Leud79.C, Leu480.C, Leud83.C

Asn394.A, Cys397.A, Tyr398.A, Tyrd01.A, Leu438.A, Gly442.A, Tyrd45.A, Leudd6.A, Tyr512.A, Tyr513.A,
Ser665.A, Glu668.A, Met669.A, Tyr673.A
Phe454.B, Trp462.B, Ile463.B, Ser464.B, Phe465.B, 11e472.B, Leu4d75.B, Leu476.B, Leu479.B

Leud51.A, Phed54.A, Trp455.A, Argd58.A, Leud59.A, Phed60.A, Leud75.A, Leud79.A, Leud83.A
Leu451.B, Phe454.B, Trp455.B, Arg458.B, Leu459.B, Leu475.B, Leu479.B, Leu4d83.B
Phed60.A, Trp462.A, 1le463.A, Serd64.A, Phed65.A, lled72.A, Leud76.A, Leud79.A, Leud80.A, Leud83.A

TRPV2, Ca bound, C2 symmetry, Rabbit 6bwm

6bwm_EC

6bwm_IC

-13.8
-13.6
-13.4
-13.0
-12.8
-12.4
-13.6
-12.6
-17.4

-15.0
-16.9
-18.0

-17.4

Phe393.C, Leu396.C, Val400.C, 1le404.C, Met431.C, Leud34.C, Gly435.C, Leu438.C

Leu614.A, Arg615.A, Gly618.A, Leu622.A, Leu539.B, Leu540.B, Leu543.B, Leu592.B

Leu614.C, Arg615.C, Gly618.C, Leu622.C, Leu539.D, Leu540.D, Leu543.D, Leu592.D

Leu403.A, Thr406.A, Ala407.A, Tyr410.A, His411.A, Trp507.A, Leu540.D, Leu543.D, Val544.D, Phe547.D
Leu396.D, Val400.D, Leu403.D, 11e404.D, Ala407.D, Met431.D, Leu432.D, Gly435.D

Leu540.B, Phe547.B, 11e591.B, Leu399.C, Leu403.C, Thr406.C, Tyr410.C, Trp507.C

Phe393.A, Leu396.A, Val400.A, 11e404.A, Met431.A, Leud34.A, Gly435.A, Leud38.A

Leu396.B, Leu399.B, Val400.B, Leu403.B, |le404.B, Met431.B, Leu432.B, Gly435.B

Asn394.C, Cys397.C, Tyr398.C, Tyrd01.C, Leud38.C, Tyrd45.C, Leud46.C, Trpd52.C, Tyrd53.C, Glu668.C,
Met669.C, Asn671.C, Gly672.C, Tyr673.C
Leu540.C, Val544.C, Phe391.D, Phe395.D, Tyr513.D, Thr514.D, Arg515.D, Gly516.D, Phe517.D, Thr520.D

Arg390.C, Phe393.C, Asn394.C, Leud41.C, Tyrd45.C, Gly672.C, Trp674.C, Trp675.C, Arg678.C

Asn394.A, Cys397.A, Tyr398.A, Tyrd01.A, Tyrd45.A, Leudd6.A, Trpd52.A, Tyrd53.A, Glu668.A, Met669.A,
Asn671.A, Gly672.A, Tyr673.A

Arg390.A, Phe393.A, Asn394.A, Cys397.A, Leud38.A, Tyrd45.A, Glub68.A, Met669.A, Asn671.A, Gly672.A,
Tyr673.A, Trp674.A



PDB?

b
-15.4
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Leu540.A, Val544.A, Phe391.B, Phe395.B, Tyr513.B, Thr514.B, Arg515.B, Gly516.B, Phe517.B, Thr520.B

TRPV3

TRPV3, with bromo 2-APB, Mouse 6dvy

6dvy_EC

6dvy_IC

TRPV3, closed, Human 6mho

6mho_EC

6mho_IC

-15.5
-15.5
-15.5

-13.3

-13.2

-13.1

-15.5

-13.3

-13.7
-13.5
-13.5
-13.3
-13.2
-13.1
-12.9
-12.8

-13.9
-13.6
-13.4
-13.1
-12.8

-13.2
-13.2
-13.0
-12.8
-12.4
-13.2
-12.6
-13.5
-13.2
-13.1
-13.0
-13.0
-12.6
-12.5

Phe447.D, Phe450.D, 11e453.D, Thr454.D, Leud57.D, Val458.D, Leud82.D, GIn483.D, Leu4d85.D, Gly486.D
Phe447.A, Phed50.A, 1le453.A, Thra54.A, Leud57.A, Val458.A, Leud82.A, GInd83.A, Leud85.A, Gly486.A

Phed47.C, Phe450.C, 1le453.C, Thr454.C, Leu457.C, Val458.C, Leud82.C, GIn483.C, Leu485.C, Gly486.C,
Argd87.C

Phed49.A, 1le453.A, Thrd56.A, Leud57.A, Tyrd60.A, Tyrd61.A, Leu588.D, Phe592.D, 11€595.D, Leu599.D,
Phe625.D

Leu588.C, Phe592.C, 11e595.C, Leu599.C, Phe625.C, Phed49.D, l1e453.D, Thr456.D, Leud57.D, Tyr460.D,
Tyrd61.D

Leu588.B, Phe592.B, 11e595.B, Leu599.B, Phe625.B, Phe449.C, 11e453.C, Thr456.C, Leud57.C, Tyr4d60.C,
Tyr461.C

Phe447.B, Phe450.B, 11e453.B, Thr454.B, Leu457.B, Val458.B, Leu482.B, GIn483.B, Leu485.B, Gly486.B,
Argd87.B

Leu588.A, Phe592.A, 11e595.A, Leu599.A, Phe625.A, Phe449.B, 1le453.B, Thr456.B, Leud57.B, Tyr460.B,
Tyr461.B

[none]

Phe449.B, Tyr460.B, Tyr461.B, Trp559.B, Phe592.C, Val596.C, Leu599.C, Val603.C, Phe625.C

Phe592.A, Val596.A, Leu599.A, Val603.A, Phe625.A, Phe449.D, Tyr460.D, Tyr461.D, Trp559.D
Phe449.C, Tyr460.C, Tyr461.C, Trp559.C, Met562.C, Phe592.D, Val596.D, Leu599.D, Val603.D, Phe625.D
Tyr544.C, Glu546.C, Ala549.C, Leu553.C, Tyr650.D, 11€652.D, Leu653.D, Phe656.D

Leu591.A, 11e595.A, Ser626.A, Asp627.A, Leu630.A, 11e652.B, Leu655.B, Phe656.B, 11e659.8B

11e652.A, Leu655.A, Phe656.A, 11€659.A, Leu591.D, 11€595.D, Ser626.D, Leu630.D

Tyr650.A, 11e652.A, Leu653.A, Phe656.A, Tyr544.D, Glu546.D, Ala549.D, Leu553.D

Phe590.C, Leu591.C, Tyr594.C, 11e595.C, Leu598.C, Ser626.C, Leu630.C, Phe633.C, 11e652.D, Leu655.D,
Phe656.D, 11€659.D, 1le663.D
Phe449.A, Tyr4d60.A, Tyr461.A, Trp559.A, Met562.A, Phe592.B, Val596.B, Leu599.B, Val603.B, Phe625.B

Tyr544.A, Glu546.A, Ala549.A, Leu553.A, Tyr650.B, 1le652.B, Leu653.B, Phe656.8
Tyr544.8, Glu546.8, Ala549.B, Leu553.8, Tyr650.C, 11e652.C, Leu653.C, Phe656.C
Leu591.B, Ser626.8, Asp627.B, Leu630.B, 11e652.C, Leu655.C, Phe656.C, 11€659.C

Phe590.C, Leu591.C, Tyr594.C, 11e595.C, Leu598.C, Ser626.C, Leu630.C, Phe633.C, 11e652.D, Leu655.D,
Phe656.D, 1e659.D, lle663.D
11e505.C, Phe506.C, Leu508.C, Phe527.C, 11e528.C, Val531.C, Leu532.C, Leu535.C

Phe447.D, Met488.D, Phe489.D, 11e492.D, Trp493.D, Cys496.D, Lys500.D, Met706.D
11e505.D, Phe506.D, Phe527.D, 11e528.D, Val531.D, Leu532.D, Leu535.D, Cys550.D
Trp521.C, GIn580.C, 11e583.C, Leu584.C, Leu588.C, Leu591.C, 11€595.C, 11e659.D, lle663.D
Val499.C, Gly502.C, 11e503.C, Phe506.C, Phe527.C, Val531.C, lle534.C, Leu535.C

Phe447.C, Met488.C, Phe489.C, 11e492.C, Trp493.C, Cys496.C, Lys500.C, Met706.C
Ser498.D, Val499.D, Gly502.D, 11e503.D, Phe506.D, Phe527.D, Val531.D, lle534.D, Leu535.D
Trp521.A, GIn580.A, 1e583.A, Leu584.A, Leu588.A, Leu591.A, 11e595.A, 11e659.8B, 1le663.B
Phed447.B, Met488.B, Phe489.8, 1e492.B, Trp493.B, Cys496.B, Lys500.B, Met706.8
11e505.A, Phe506.A, Phe527.A, 11e528.A, Val531.A, Leu532.A, Leu535.A, Cys550.A

11e505.B, Phe506.B, Phe527.B, 11e528.B, Val531.B, Leu532.B, Leu535.B, Cys550.B

Trp521.B, GIn580.B, 11e583.B, Leu584.B, Leu588.B, Leu591.B, 11e595.B, 11e659.C, lle663.C
Met495.B, Ser498.B, Val499.B, Gly502.B, 11e503.B, Phe527.B, lle534.B, Leu535.B, Phe538.B
Ser498.A, Val499.A, Gly502.A, 1le503.A, Phe527.A, lle534.A, Leu535.A, Phe538.A

TRPV3, with 2-APB, Human 6mhs
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6mhs_EC -15.2 Phe592.A, Val596.A, Leu599.A, Val603.A, Phe625.A, Phe449.D, Leud57.D, Tyr460.D, Tyr461.D, Trp559.D,
Met562.D
-15.1 Phe449.C, Leu457.C, Tyr460.C, Tyr461.C, Trp559.C, Phe592.D, Val596.D, Leu599.D, Val603.D, Phe625.D

-15.1 Phe449.B, Leud57.B, Tyr460.B, Tyr461.B, Trp559.B, Met562.B, Phe592.C, Val596.C, Leu599.C, Val603.C,

Phe625.C
-13.7 Leu591.A, 11e595.A, Ser626.A, Val629.A, Leu630.A, 11e644.B, Ile652.B, Leu655.B, Phe656.B
-13.7 1le644.A, lle652.A, Leu655.A, Phe656.A, Leu591.D, 11€595.D, Ser626.D, Val629.D, Leu630.D

-13.7 Leu591.C, 11e595.C, Ser626.C, Val629.C, Leu630.C, lle644.D, 1le652.D, Leu655.D, Phe656.D
-15.2 Phed49.A, Leud57.A, Tyrd60.A, Tyrd61.A, Trp559.A, Met562.A, Phe592.B, Val596.B, Leu599.B, Val603.B,

Phe625.B
-13.7 Leu591.B, 11e595.B, Ser626.B, Val629.B, Leu630.B, lle644.C, 1le652.C, Leu655.C, Phe656.C, 11e659.C
6mhs_IC -14.9 Phe656.A, 11e659.A, Thr660.A, lle663.A, Leu664.A, Ser518.D, Trp521.D, GIn580.D, 11e583.D, Leu588.D

-14.8 Ser518.C, Trp521.C, GIn580.C, 11e583.C, Leu588.C, Phe656.D, 11€659.D, Thr660.D, le663.D, Leu664.D

-13.0 Phe601.A, Thr660.A, Leu664.A, Ser518.D, Trp521.D, Ala556.D, Leu557.D, Ala560.D, GIn580.D, 11e583.D,
Leu584.D, Leu588.D

-13.0 Trp521.C, Ala556.C, Leu557.C, Ala560.C, GIn580.C, 11e583.C, Leu584.C, Leu588.C, Phe601.D, Thr660.D,
Leu664.D

-12.5 Phe656.A, Ser571.C, Met572.C, Leu588.D, Lys589.D, Leu591.D, Phe592.D, 11e595.D

-12.5 Leu588.A, Lys589.A, Leu591.A, Phe592.A, 11e595.A, Phe656.B, Ser571.D, Met572.D
-12.5 Ser571.B, Met572.B, Leu588.C, Lys589.C, Leu591.C, Phe592.C, 1e595.C, Phe656.D
-14.9 Ser518.A, Trp521.A, GIn580.A, 11e583.A, Leu588.A, Phe656.B, 11e659.B, Thr660.B, [1€663.B, Leu664.B
-14.8 Ser518.B, Trp521.B, GIn580.8B, 11e583.B, Leu588.B, Phe656.C, 11e659.C, Thr660.C, lle663.C, Leu664.C

-13.0 Ser518.B, Trp521.B, Ala556.B, Leu557.B, Ala560.B, GIn580.B, 11e583.B, Leu584.B, Leu588.B, Phe601.C,
Thr660.C, Leu664.C

-13.0 Trp521.A, Ala556.A, Leu557.A, Ala560.A, GIn580.A, 1le583.A, Leu584.A, Leu588.A, Phe601.B, Thr660.B,
Leu664.B

-12.5 Ser571.A, Met572.A, Leu588.B, Lys589.B, Leu591.B, Phe592.B, 11e595.B, Phe656.C

TRPV3, with 2-APB, Human 6mhv

6mhv_EC -14.5 Phe592.A, Val596.A, Leu599.A, Val603.A, Phe625.A, Phe449.D, Tyr460.D, Tyr461.D, Trp559.D, Met562.D
-14.5 Phe449.A, Tyrd460.A, Tyr461.A, Trp559.A, Met562.A, Phe592.B, Val596.B, Leu599.B, Val603.B, Phe625.B
-14.5 Phe449.C, Tyr460.C, Tyr461.C, Trp559.C, Met562.C, Phe592.D, Val596.D, Leu599.D, Val603.D, Phe625.D
-12.8 1le644.A, 11e652.A, Leub55.A, Phe656.A, 11€659.A, Leu591.D, 11€595.D, Ser626.D, Asp627.D, Leu630.D
-12.8 Leu591.A, 1e595.A, Ser626.A, Leu630.A, 11e644.B, 11e652.B, Leu655.B, Phe656.B, [1e659.B
-12.8 Leu591.B, 11e595.B, Ser626.B, Asp627.B, Leu630.B, lle644.C, 11€652.C, Leu655.C, Phe656.C, [1e659.C
-14.5 Phe449.B, Tyr460.B, Tyr461.B, Trp559.B, Met562.B, Phe592.C, Val596.C, Leu599.C, Val603.C, Phe625.C
-12.8 Leu591.C, 11e595.C, Ser626.C, Leu630.C, 1le644.D, lle652.D, Leu655.D, Phe656.D, 11e659.D

6mhv_IC -13.1 Ser498.A, Val499.A, Gly502.A, 1le503.A, Phe527.A, lle534.A, Leu535.A, Phe538.A
-13.1 Ser498.D, Val499.D, Gly502.D, 11e503.D, Phe527.D, lle534.D, Leu535.D, Phe538.D
-12.9 Phe569.A, Met572.A, Leu588.B, Lys589.B, Leu591.B, Phe592.B, 11€595.B, Phe656.C
-12.9 Phe656.A, Phe569.C, Met572.C, Leu588.D, Lys589.D, Leu591.D, Phe592.D, I1e595.D
-12.9 Leu588.A, Lys589.A, Leu591.A, Phe592.A, 1e595.A, Phe656.B, Phe569.D, Met572.D
-13.0 Ser498.C, Val499.C, Gly502.C, 11e503.C, Phe506.C, Phe527.C, 11e534.C, Leu535.C, Phe538.C
-13.0 Ser498.B, Val499.B, Gly502.B, [1e503.B, Phe527.8B, lle534.B, Leu535.B, Phe538.B
-12.9 Phe569.B, Met572.B, Leu588.C, Lys589.C, Leu591.C, Phe592.C, 11€595.C, Phe656.D

TRPV3, with 2-APB, C2 symmetry, Human 6mhw

6mhw_EC -14.1 Phed49.A, 11e453.A, Thrd56.A, Leud57.A, Tyrd60.A, Tyrd61.A, Trp559.A, Met562.A, Phe592.B, Val596.B,
Leu599.B, Val603.B
-13.6 Phe449.B, Tyr460.B, Tyr461.B, Trp559.B, Met562.B, Phe592.C, Val596.C, Leu599.C, Val603.C

-12.8 Phe592.A, Leu599.A, Val603.A, Phe625.A, Phe449.D, Leud57.D, Tyr460.D, Trp559.D
-14.9 Phe449.C, 11e453.C, Tyr460.C, Tyr461.C, Trp559.C, Met562.C, Phe592.D, Val596.D, Leu599.D, Val603.D
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6mhw_IC -13.9 Ser518.A, Trp521.A, GIn580.A, 11e583.A, Leu584.A, Leu588.A, Phe656.B, 11e659.B, Thr660.B, [le663.B
-13.0 Ser498.A, Val499.A, Gly502.A, 11e503.A, Phe506.A, Phe527.A, 1le534.A, Leu535.A, Phe538.A
-12.4 Val499.B, Gly502.B, 11e503.B, Phe506.B, Phe527.B, Val531.B, 1le534.B, Leu535.B
-13.2 Ser518.C, Trp521.C, Leu584.C, Leu588.C, Leu591.C, Phe656.D, 11€659.D, Thr660.D, lle663.D
-12.7 Ser498.C, Val499.C, Gly502.C, 11e503.C, Phe506.C, Phe527.C, lle534.C, Leu535.C

TRPV3, with 2-APB, C2 symmetry, Human 6mhx

6mhx_EC -15.2 Phed49.A, 1le453.A, Thrd56.A, Leud57.A, Tyrd60.A, Tyrd61.A, Trp559.A, Met562.A, Phe592.B, Val596.8B,
Leu599.B, Val603.B
-15.2 Phe449.C, le453.C, Thr4d56.C, Leud57.C, Tyr460.C, Tyrd61.C, Trp559.C, Met562.C, Phe592.D, Val596.D,
Leu599.D, Val603.D
-14.4 Phe592.A, Val596.A, Leu599.A, Phed49.D, lle453.D, Thr456.D, Leud57.D, Tyr460.D, Tyr461.D, Trp559.D,
Met562.D
-13.2 Ser498.A, Phe527.A, Val531.A, 1le534.A, Leu535.A, Phe538.A, Leu539.A, Tyr544.A

-14.4 Phe449.B, I1e453.B, Thr456.B, Leu457.B, Tyr460.B, Tyr461.B, Trp559.B, Met562.B, Phe592.C, Val596.C,
Leu599.C
-13.2 Ser498.C, Phe527.C, Val531.C, lle534.C, Leu535.C, Phe538.C, Leu539.C, Tyr544.C

6mhx_IC [none]

TRPV4
TRPV4, closed, Xenopus 6bbj
6bbj_EC [none]
6bbj_IC -13.7 Leu619.B, Gly623.B, Val471.D, Leu475.D, Trp582.D, Met583.D, Ala585.D, Leu586.D, Phe588.D, Thr589.D

-13.6 Val471.A, Leud75.A, Trp582.A, Met583.A, Ala585.A, Leu586.A, Phe588.A, Thr589.A, Leu619.C, Gly623.C
-13.6 Leu619.A, Gly623.A, Val471.B, Leud75.B, Trp582.B, Met583.B, Ala585.B, Leu586.B, Phe588.B, Thr589.B
-13.6 Val471.C, Leud75.C, Trp582.C, Met583.C, Ala585.C, Leu586.C, Phe588.C, Thr589.C, Leu619.D, Gly623.D

TRPVS

TRPVS5, closed, bound econazole, Rabbit 6b5v
6b5v_EC -13.8 Val427.C, Thr431.C, Leu4d35.C, Leu438.C, Met447.C, Glu450.C, Pro453.C, Phe456.C
-13.8 Val427.D, Thr431.D, Leu435.D, Leu438.D, Met447.D, Glu450.D, Pro453.D, Phe456.D
1134 Val397.C, Leu400.C, Leud01.C, Leud37.C, Met440.C, Val441.C, Argd43.C, Leud44.C
-13.7 Val427.A, Thrd31.A, Leud35.A, Leud38.A, Met447.A, Glu450.A, Pro453.A, Phed56.A, Leud60.A
-12.8 Cys556.B, 11e557.B, Ala560.B, lle564.B, Pro527.D, Thr528.D, Phe531.D, Phe534.D
-12.8 Cys556.A, lle557.A, Ala560.A, 1le564.A, Pro527.B, Thr528.8, Phe531.B, Phe534.B
-13.7 Val427.B, Thr431.B, Leu435.B, Leu438.B, Met447.B, Glu450.B, Pro453.B, Phe456.B
-13.4 Val397.A, Leu400.A, Leud01.A, Leud37.A, Metd40.A, Vald41.A, Argdd3.A, Leuddd. A

6b5v_IC -14.3 Leu332.D, Leu335.D, Tyr336.D, Leu338.D, Tyr339.D, Cys342.D, Val391.D, 11e398.D, 11e399.D, Leu402.D,

Glu403.D, Met603.D, Met608.D

-14.2 Leu332.C, Leu335.C, Tyr336.C, Leu338.C, Tyr339.C, Cys342.C, Val391.C, 11e398.C, 11e399.C, Leu402.C,
Met603.C, Lys607.C, Met608.C

-14.1 11e557.B, Thr558.B, Ala561.B, lle565.B, Pro424.D, Val427.D, 11e428.D, Phe456.D, Val459.D, Leu460.D,
GIn483.D, 11e486.D, Phe487.D

-14.1 Pro424.C, Val427.C, 11e428.C, Phe456.C, Val459.C, Leu460.C, GIn483.C, 11e486.C, Phe487.C, 11e557.D, Thr558.D,
Ala561.D, 1le565.D

-14.2 11e557.A, Thr558.A, Ala561.A, le565.A, Pro424.B, Val427.B, 1le428.B, Phe456.B, Val459.B, Leu460.B, GIn483.B,
11e486.B, Phe487.B

-14.2 Leu332.B, Leu335.B, Tyr336.B, Leu338.B, Tyr339.B, Cys342.B, Val391.B, 11e398.B, 11e399.B, Leu402.B,
Met603.B, Lys607.B, Met608.B

-14.2 Leu332.A, Leu335.A, Tyr336.A, Leu338.A, Tyr339.A, Cys342.A, Val391.A, 11e398.A, [1e399.A, Leud02.A,
Met603.A, Lys607.A, Met608.A

-14.1 Pro424.A, Val427.A, 11e428.A, Phe456.A, Val459.A, Leu460.A, GIn483.A, 11e486.A, Phed87.A, lle557.C,
Thr558.C, Ala561.C, lle565.C



PDB?

TRPV5, closed, Rabbit 6dmr

6dmr_EC

6dmr_IC

Eb

-14.8
-14.6
-14.5
-13.5
-13.4
-13.2

-13.2

-13.1
-14.8
-13.7
-13.5
-13.1

-15.6

-15.6

-13.0

-12.9

-12.9

-15.6

-15.5

-12.9
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Local Residues®

Val499.A, Leu502.A, Tyr526.A, 11e337.8B, lle341.B, Thr344.B, Thr345.B, lle348.B, Tyr349.B, Trp462.B

1le337.A, 1le341.A, Thr344.A, Thr345.A, 1le348.A, Tyr349.A, Trp462.A, Val465.A, Val499.C, Leu502.C, Tyr526.C
11e337.C, lle341.C, Thr344.C, Thr345.C, 11e348.C, Tyr349.C, Trp462.C, Val465.C, Val499.D, Leu502.D, Tyr526.D
Thr431.C, Leu435.C, Leu438.C, Met442.C, Met447.C, Asn448.C, Gly449.C, Val452.C, Pro453.C, Phe456.C
Thrd31.A, Leu435.A, Leud38.A, Metd42.A, Metd47.A, Asnd48.A, Gly449.A, Vald52.A, Pro453.A, Phed56.A

Cys556.B, 11e557.B, Ala560.B, lle564.B, Cys494.D, Met497.D, Pro527.D, Thr528.D, Leu530.D, Phe531.D,
Phe534.D

Cys494.C, Met497.C, Pro527.C, Thr528.C, Leu530.C, Phe531.C, Phe534.C, Cys556.D, Ile557.D, Ala560.D,
1le564.D

Cys494.A, Met497.A, Pro527.A, Leu530.A, Phe531.A, Phe534.A, Cys556.C, 1le557.C, Ala560.C, 1le564.C

Val499.B, Leu502.B, Tyr526.8B, 1le337.D, 1le341.D, Thr344.D, Thr345.D, 11e348.D, Tyr349.D, Trp462.D
Thr431.D, Leu435.D, Leu438.D, Met442.D, Met447.D, Asn448.D, Gly449.D, Val452.D, Pro453.D, Phe456.D
Thr431.B, Leu435.B, Leu438.8, Met442.B, Met447.8, Asn448.B, Gly449.B, Val452.B, Pro453.B, Phe456.B

Cys556.A, [1e557.A, Ala560.A, Ile564.A, Cys494.B, Met497.B, Pro527.B, Thr528.B, Leu530.B, Phe531.B,
Phe534.B

Phe425.C, Phe456.C, Val459.C, Leu460.C, Cys463.C, Met466.C, Thr479.C, 11e480.C, 1e482.C, GIn483.C,
11e486.C, Phe504.D, Thr558.D, Ala561.D, 1le565.D

Phed25.A, Phed56.A, Val459.A, Leud60.A, Cys463.A, Met466.A, Thra79.A, 11e480.A, 11e482.A, GIn483.A,
11e486.A, Phe504.C, Thr558.C, Ala561.C, 11€565.C

Phe329.C, Ala333.C, lle337.C, Val465.C, Phe468.C, Alad69.C, Gly471.C, Phe472.C, Leud75.C, Trp495.D,
Ala498.D, Val499.D, Leu530.D

Phe329.A, Cys330.A, Ala333.A, lle337.A, Val465.A, Phe468.A, Alad69.A, Phed72.A, Leud75.A, Trp495.C,
Ala498.C, Val499.C, Leu530.C

Trp495.A, Alad98.A, Val499.A, Leu530.A, Phe329.B, Ala333.B, lle337.B, Val465.B, Phe468.B, Ala469.B,
Gly471.B, Phe472.B, Leud75.B

Phe504.B, Thr558.B, Ala561.B, 11e565.B, Phe425.D, Phe456.D, Val459.D, Leu460.D, Cys463.D, Met466.D,
Thr479.D, 11e480.D, 11e482.D, GIn483.D, I1e486.D

Phe504.A, Thr558.A, Ala561.A, 1le565.A, Phe425.B, Phe456.B, Val459.B, Leu460.B, Cys463.B, Met466.B,
Thr479.B, 11e480.8B, 11e482.B, GIn483.B, 11e486.B

Trp495.8, Ala498.B, Val499.B, Leu530.B, Phe329.D, Cys330.D, Ala333.D, lle337.D, Val465.D, Phe468.D,
Alad69.D, Phe472.D, Leud75.D

TRPVS5, closed, bound Ptdins(4,5)P2, Rabbit 6dmu

6dmu_EC

6dmu_IC

-14.2
-14.2
-14.1
-13.3
-13.2
-13.2
-13.0
-13.9
-14.1
-13.2

-13.0
-13.0
-16.6

-16.5

-16.3

-14.5

-14.1
-13.9

Leu502.A, le337.B, 1le341.B, Thr344.B, Thr345.B, 11e348.B, Tyr349.B, Trp462.B

lle337.A, lle341.A, Thr344.A, Thr345.A, 11e348.A, Tyr349.A, Trp462.A, Leu502.C

Leu502.B, Tyr526.B, 11e337.D, 1le341.D, Thr344.D, Thr345.D, lle348.D, Tyr349.D, Trp462.D

Cys494.C, Ala498.C, 11e501.C, Pro527.C, Leu530.C, Phe531.C, Phe534.C, Phe553.D, Cys556.D, 11e557.D
Cys494.A, Pro527.A, Phe531.A, Phe553.C, Cys556.C, 11e557.C, Ala560.C, 1le564.C

Phe553.A, Cys556.A, 11e557.A, Ala560.A, lle564.A, Cys494.B, Pro527.B, Phe531.B

Leu335.A, Leu338.A, Cys342.A, Thr345.A, Tyr349.A, GIn381.A, lle384.A, Arg385.A, Val391.A

Leu335.B, Leu338.B, Cys342.B, Thr345.B, Tyr349.B, GIn381.B, lle384.B, Arg385.B, Val391.B

11e337.C, lle341.C, Thr344.C, Thr345.C, 11e348.C, Tyr349.C, Trp462.C, Leu502.D, Tyr526.D

Phe553.B, Cys556.B, 11e557.B, Cys494.D, Ala498.D, 11e501.D, Pro527.D, Leu530.D, Phe531.D, Phe534.D

Leu335.C, Leu338.C, Cys342.C, Thr345.C, Tyr349.C, GIn381.C, Ile384.C, Arg385.C, Val391.C
Leu335.D, Leu338.D, Cys342.D, Thr345.D, Tyr349.D, GIn381.D, Ile384.D, Arg385.D, Val391.D

lle337.A, lle341.A, Trp462.A, Vald65.A, Phed68.A, Alad69.A, Phed72.A, Leud75.A, Trp495.C, Leud96.C,
Ala498.C, Val499.C, Leu502.C

Trp495.B, Leud96.B, Ala498.B, Val499.B, Leu502.B, 11e337.D, lle341.D, Trp462.D, Val465.D, Phe468.D,
Ala469.D, Phed72.D, Leud75.D

Trp495.A, Leud96.A, Alad98.A, Vald99.A, Leu502.A, 11e337.B, lle341.B, Trp462.B, Val465.B, Phe468.B,
Alad69.B, Phe472.B, Leud75.B

1le557.A, Thr558.A, Ala561.A, 11e565.A, Phe425.B, [1e428.B, Phe456.B, Val459.B, Leu460.B, Cys463.B,
Met466.8, Thr479.B, 11e480.B, 11e482.8, GIn483.8B, 11e486.B, Phe487.B

Thr539.A, Asn572.A, Thr539.B, 11e540.B, le575.B, Thr539.C, le575.C, Thr539.D, Asn572.D, 1le575.D

Leu332.A, Leu335.A, Tyr336.A, Leu338.A, Tyr339.A, Cys342.A, Val391.A, Gly395.A, 11e398.A, 11e399.A,
Leu402.A, Lys607.A



PDB? E°
-13.8

-13.1

-12.4
-12.4
-16.3

-14.5
-14.5
-13.9
-13.8

-12.4

TRPVS5, Rabbit 601n

60ln_EC -14.2
-14.3
-14.1
-13.9

6oln_IC -13.9
-13.5

-13.1
-13.0
-14.4

-13.8

TRPVS5, Rabbit 601p

601p_EC -14.7
-14.4
-14.4
-14.6
60l1p_IC

TRPVS5, Rabbit 601u
60lu_EC -14.6

-14.7
-14.7
-14.7

-14.4
-14.2

-14.1
-13.3
-13.2
-14.4
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Local Residues®

Leu332.B, Leu335.B, Tyr336.8, Leu338.B, Tyr339.B, Cys342.B, Val391.B, Gly395.B, 11e398.B, 11e399.B,
Leu402.B, Lys607.B

Phe425.A, I1e428.A, Phed56.A, Val459.A, Leud60.A, Cys463.A, Met466.A, Thrd79.A, 11e482.A, GIn483.A,
11e486.A, Phed87.A, lle557.C, Thr558.C, Ala561.C, lle565.C

Pro424.B, Val427.B, 11e428.B, Thr431.B, Leu435.B, Phe456.B, Leu460.B, Phe487.B

Phe416.A, Pro424.A, Vald27.A, 11e428.A, Thra31.A, Leud35.A, Phed56.A, Phe487.A

11e337.C, lle341.C, Trp462.C, Val465.C, Phe468.C, Ala469.C, Phe472.C, Leud75.C, Trp495.D, Leud96.D,
Ala498.D, Val499.D, Leu502.D

11e557.B, Thr558.B, Ala561.B, le565.B, Phe425.D, 11e428.D, Phe456.D, Val459.D, Leu460.D, Cys463.D,
Met466.D, Thr479.D, 11e482.D, GIn483.D, 11e486.D, Phe487.D

Phe425.C, 11e428.C, Phe456.C, Val459.C, Leud60.C, Cys463.C, Met466.C, Thrd79.C, 11e482.C, GIn483.C,
11e486.C, Phe487.C, 1le557.D, Thr558.D, Ala561.D, 11e565.D

Leu332.D, Leu335.D, Tyr336.D, Leu338.D, Tyr339.D, Cys342.D, Val391.D, Gly395.D, 11e398.D, 11e399.D,
Leu402.D, Lys607.D

Leu332.C, Leu335.C, Tyr336.C, Leu338.C, Tyr339.C, Cys342.C, Val391.C, Gly395.C, 11e398.C, 11e399.C, Leu402.C,
Lys607.C

Pro424.C, Val427.C, 11e428.C, Thr431.C, Leu435.C, Phe456.C, Leud60.C, Phed87.C

1le341.A, Thr345.A, 1le348.A, Tyr349.A, Ala498.B, Leu502.B, Tyr526.8, Pro527.B, Leu530.B
11e341.C, Thr345.C, 11e348.C, Tyr349.C, Trp462.C, Val499.D, Leu502.D, Tyr526.D
lle341.B, Thr345.B, 1le348.B, Tyr349.B, Trp462.B, Val499.C, Leu502.C, Tyr526.C

Trp495.A, Alad98.A, Val499.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, le341.D, Thr345.D, 11e348.D,
Tyr349.D

Phe416.B, Pro424.B, Val427.B, 1le428.B, Phe456.B, Val459.B, Leu460.B, Phe487.B, lle557.C, Thr558.C,
Ala561.C

Phe416.A, Gly417.A, Pro424.A, Val427.A, 11e428.A, Phed56.A, Val459.A, Leu460.A, Phe487.A, le557.B,
Thr558.B, Ala561.B

Alad12.A, Ser413.A, Phe416.A, Val427.A, Thr431.A, Leud35.A, Leud38.A, Phed56.A

Ala412.B, Ser413.B, Phe416.B, Val427.B, Thr431.B, Leu435.B, Leu438.B, Phe456.B

Pro424.C, Phe425.C, 11e428.C, Phe456.C, Leu460.C, Met466.C, Thrd79.C, 11e480.C, 11e482.C, GIn483.C, 11e486.C,
Phe487.C, 11e557.D, Thr558.D, Ala561.D, 11e565.D

Phe416.C, Gly417.C, Pro424.C, Val427.C, 11e428.C, Phe456.C, Val459.C, Leu460.C, Phe487.C, lle557.D,
Thr558.D, Ala561.D

11e341.C, Thr344.C, Thr345.C, lle348.C, Tyr349.C, Trp495.D, Ala498.D, Leu502.D, Tyr526.D, Pro527.D,
Leu530.D
1le341.A, Thr345.A, lle348.A, Tyr349.A, Trp495.B, Ala498.B, Leu502.B, Tyr526.B, Pro527.B, Leu530.B

1le341.8, Thr345.8B, Ile348.B, Tyr349.B, Trp495.C, Ala498.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C
Trp495.A, Alad98.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, lle341.D, Thr345.D, Ile348.D, Tyr349.D

[none]

Phe553.A, Cys556.A, Ala560.A, lle564.A, Cys494.B, Met497.8, Ala498.8, Ile501.B, Pro527.B, Thr528.B,
Leu530.B, Phe531.B, Phe534.B

Leu551.C, Phe553.C, Cys556.C, 1le557.C, Cys494.D, Ala498.D, 11e501.D, Pro527.D, Thr528.D, Leu530.D,
Phe531.D, Phe534.D

Phe553.B, Cys556.8, Ile557.B, Ala560.B, Leu490.C, Cys494.C, Ala498.C, 1le501.C, Pro527.C, Thr528.C,
Leu530.C, Phe531.C, Phe534.C

Cys494.A, Alad98.A, 1le501.A, Pro527.A, Thr528.A, Leu530.A, Phe531.A, Phe534.A, Phe553.D, Cys556.D,
11e557.D

Trp495.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C, 1le337.D, lle341.D, Thr345.D, 1le348.D, Tyr349.D, Trp462.D

Trp495.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, 11e337.B, lle341.B, Thr344.B, Thr345.B, lle348.B, Tyr349.B,
Trp462.B
11e337.A, 1le341.A, Thr345.A, lle348.A, Tyr349.A, Trp462.A, Trp495.D, Leu502.D, Tyr526.D, Pro527.D, Leu530.D

Tyr377.D, Leu386.D, Leu390.D, Val393.D, Thr394.D, Val397.D, Leu401.D, Met440.D, Leud44.D
Tyr377.A, Leu386.A, Leu390.A, Val393.A, Thr394.A, Val397.A, Leu401.A, Met440.A, Leuddd. A
Trp495.B, Ala498.B, Leu502.B, Tyr526.B, Pro527.B, Leu530.B, Thr345.C, 11e348.C, Tyr349.C
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PDB? Eb Local Residues®
-13.1 Tyr377.B, Leu386.B, Leu390.B, Val393.B, Thr394.B, Val397.B, Leu401.B, Met440.B, Leu444.B

60lu_IC -15.3 Thr539.A, Asp542.A, Asn572.A, 11e575.A, Thr539.B, 11e575.B, Thr539.C, Asn572.C, 1le575.C, Thr539.D,

Asn572.D, 1le575.D

-14.1 Trp495.A, Leud96.A, Val499.A, Leu502.A, 1e337.8, lle341.B, Trp462.B, Val465.B, Met466.B, Phe468.B,
Ala469.B, Gly471.B, Phe472.B, Leu475.B

-14.0 1le337.A, lle341.A, Trp462.A, Val465.A, Metd66.A, Phed68.A, Alad69.A, Argd70.A, Phed72.A, Leud75.A,
Trp495.D, Leud96.D, Val499.D, Leu502.D

-14.0 Trp495.C, Leud96.C, Val499.C, Leu502.C, 1le337.D, 1le341.D, Trp462.D, Val465.D, Met466.D, Phe468.D,
Ala469.D, Phe472.D, Leud75.D

-13.0 Leu332.D, Leu335.D, Tyr336.D, Leu338.D, Tyr339.D, Val391.D, 11e398.D, Leu402.D, Lys607.D, Met608.D

-13.0 Leu332.A, Leu335.A, Tyr336.A, Leu338.A, Tyr339.A, Val391.A, 11e398.A, Leu402.A, Leu604.A, Lys607.A,
Met608.A

-12.9 Phe504.C, Met554.C, 11e557.C, Thr558.C, Ala561.C, Phe416.D, Pro424.D, Val427.D, 11e428.D, Phe456.D,
Val459.D, Leu460.D, Phe487.D

-12.0 Phed16.A, Gly417.A, Prod24.A, Vald27 A, 11e428.A, Thra31.A, Leud35.A, Val452.A, Prod53.A, Phed56.A,
Leu460.A, Phe487.A

-12.0 Pro424.C, Val427.C, 11e428.C, Thr431.C, Leu435.C, Val452.C, Pro453.C, Phe456.C, Leu460.C, Phe487.C

-13.8 Trp495.B, Leud96.B, Val499.B, Leu502.B, 11e337.C, lle341.C, Trp462.C, Val465.C, Met466.C, Phe468.C,
Ala469.C, Phe472.C, Leud75.C
-13.1 Leu332.C, Leu335.C, Leu338.C, Tyr339.C, Cys342.C, Val391.C, 11e398.C, Leu402.C, Met608.C, Pro609.C

-12.8 Leu332.B, Leu335.B, Leu338.B, Tyr339.B, Cys342.B, Val391.B, 11e398.B, Leu402.B, Met608.B

-12.7 Phe504.A, Met554.A, 11e557.A, Thr558.A, Ala561.A, Phe416.B, Gly417.B, Pro424.B, Val427.B, 11e428.B,
Phe456.B, Val459.B, Leu460.B, Phe487.B

TRPV5, calmodulin bound, Rabbit 6020

6020_EC -14.5 11e337.A, 1le341.A, Thr345.A, 1le348.A, Tyr349.A, Trp462.A, Trp495.B, Ala498.B, Leu502.B, Tyr526.B, Pro527.B,
Leu530.B

-14.3 11e337.B, lle341.B, Thr345.B, 11e348.B, Tyr349.B, Trp462.B, Trp495.C, Ala498.C, Leu502.C, Tyr526.C, Pro527.C,
Leu530.C

-14.2 11e337.C, lle341.C, Thr345.C, le348.C, Tyr349.C, Trp462.C, Trp495.D, Ala498.D, Leu502.D, Tyr526.D, Pro527.D,
Leu530.D

-13.0 Leu335.B, Leu338.B, Cys342.B, Thr345.B, Tyr349.B, GIn381.B, lle384.B, Arg385.B, Val391.B

-13.0 Leu335.C, Leu338.C, 11e341.C, Cys342.C, Thr345.C, Tyr349.C, lle384.C, Val391.C

-12.4 Leu386.B, Leu390.B, Val393.B, Thr394.B, Val397.B, 11e398.B, Leu401.B, Leu444.B

-12.4 Leu386.C, Leu390.C, Val393.C, Thr394.C, Val397.C, 11e398.C, Leu401.C, Leud44.C

-14.5 Trp495.A, Alad98.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, 11e337.D, 1le341.D, Thr345.D, 1le348.D, Tyr349.D
-13.1 Leu335.A, Leu338.A, lle341.A, Cys342.A, Thr345.A, Tyr349.A, lle384.A, Arg385.A, Val391.A

-13.0 Leu335.D, Leu338.D, Cys342.D, Thr345.D, Tyr349.D, GIn381.D, 1le384.D, Arg385.D, Val391.D

-12.4 Leu386.D, Leu390.D, Val393.D, Thr394.D, Val397.D, 11e398.D, Leu401.D, Leud44.D

6020_IC -14.0 Phe416.B, Gly417.B, Pro424.B, Val427.B, 11e428.B, Phe456.B, Val459.B, Leu460.B, Phe487.B, Phe504.C,

11e557.C, Thr558.C, Ala561.C

-14.0 Phe416.C, Gly417.C, Pro424.C, Val427.C, 11e428.C, Phe456.C, Val459.C, Leu460.C, Phe487.C, Phe504.D,
11e557.D, Thr558.D, Ala561.D

-14.0 Phed16.A, Gly417.A, Pro424.A, Val427.A, 11e428.A, Phed56.A, Val459.A, Leud60.A, Phe487.A, Phe504.B,
1le557.B, Thr558.B, Ala561.B

-13.9 Phe504.A, 11e557.A, Thr558.A, Ala561.A, Phe416.D, Gly417.D, Pro424.D, Val427.D, 11e428.D, Phe456.D,
Val459.D, Leu460.D, Phe487.D

TRPV6
TRPVS, closed, [Incomplete helices and loops], Rat 5iwk
Siwk_EC -14.2 11e340.D, Met344.D, Val347.D, Tyr348.D, Trp461.D, Trp494.D, Leu501.D, Tyr525.D, Pro526.D, Leu529.D
-14.1 11e340.B, Met344.B, Val347.B, Tyr348.B, Trp461.B, Trp494.B, Leu501.B, Tyr525.B, Pro526.B, Leu529.B

-13.3 Met496.B, Pro526.B, Phe530.B, Phe552.D, Ser555.D, 11e556.D, Ala559.D, 1le563.D

-13.3 Phe552.A, Ser555.A, 11e556.A, Ala559.A, 1le563.A, Met496.D, Pro526.D, Phe530.D

-12.4 Thr430.D, Phe433.D, Met434.D, Val437.D, Met441.D, Val451.D, Pro452.D, Phe455.D, Phe552.D

-12.4 Thr430.A, Phe433.A, Met434.A, Val437.A, Met441.A, Val451.A, Prod52.A, Phe455.A, Phe552.A

-14.1 11e340.A, Met344.A, Val347.A, Tyr348.A, Trp461.A, Trp494.A, Leu501.A, Tyr525.A, Pro526.A, Leu529.A
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b
-14.1
-13.3

-13.3

-12.4
-12.4
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Local Residues®
11e340.C, Met344.C, Val347.C, Tyr348.C, Trp461.C, Trp494.C, Leu501.C, Tyr525.C, Pro526.C, Leu529.C

Phe552.B, Ser555.B, 11€556.B, Ala559.B, 11e563.B, Cys493.C, Met496.C, Ala497.C, Pro526.C, Leu529.C,
Phe530.C

Cys493.A, Met496.A, Ala497.A, Pro526.A, Leu529.A, Phe530.A, Phe552.C, Ser555.C, 11e556.C, Ala559.C,
1le563.C

Thr430.C, Phe433.C, Met434.C, Val437.C, Met441.C, Val451.C, Pro452.C, Phe455.C, Phe552.C

Thr430.8, Phe433.B, Met434.8, Val437.B, Met441.8, Val451.8, Pro452.8, Phed55.8, Phe552.8

[none]

TRPVS, closed, Ca bound, [Incomplete helices and loops], Rat Siwp

Siwp_EC

Siwp_IC

-13.8
-13.8
-13.3
-13.3
-13.1
-13.1
-13.8
-13.7
-13.3
-13.3
-13.1
-13.1
-13.4
-13.4
-13.4
-13.4

11e340.D, Met344.D, Val347.D, Tyr348.D, Leu501.D, Tyr525.D, Pro526.D, Leu529.D

11e340.B, Met344.B, Val347.B, Tyr348.B, Leu501.B, Tyr525.B, Pro526.B, Leu529.B

1le334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Leu383.B, Arg384.B, Gly387.B, Val390.B

11e334.D, Leu337.D, Cys341.D, Met344.D, Tyr348.D, Lys380.D, Leu383.D, Arg384.D, Gly387.D, Val390.D
Phe552.A, Ser555.A, 11e556.A, Ala559.A, 1le563.A, Met496.D, Pro526.D, Phe530.D

Met496.B, Pro526.B, Phe530.B, Phe552.D, Ser555.D, 11e556.D, Ala559.D, l1e563.D

11e340.A, Met344.A, Val347.A, Tyr348.A, Leu501.A, Tyr525.A, Pro526.A, Leu529.A

11e340.C, Met344.C, Val347.C, Tyr348.C, Leu501.C, Tyr525.C, Pro526.C, Leu529.C

11e334.C, Leu337.C, Cys341.C, Met344.C, Tyr348.C, Lys380.C, Leu383.C, Arg384.C, Gly387.C, Val390.C
lle334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Leu383.A, Arg384.A, Gly387.A, Val390.A
Phe552.B, Ser555.B, 1le556.B, Ala559.B, 1le563.B, Met496.C, Pro526.C, Phe530.C

Met496.A, Pro526.A, Phe530.A, Phe552.C, Ser555.C, 11e556.C, Ala559.C, lle563.C

1le334.B, Leu337.B, Tyr338.B, Cys341.B, Val390.B, lle397.B, Val401.B, Lys606.B, Leu607.B, Pro608.B
11e334.D, Leu337.D, Tyr338.D, Cys341.D, Val390.D, 11e397.D, Val401.D, Lys606.D, Leu607.D, Pro608.D
1le334.A, Leu337.A, Tyr338.A, Cys341.A, Val390.A, 11e397.A, Val401.A, Lys606.A, Leu607.A, Pro608.A
1le334.C, Leu337.C, Tyr338.C, Cys341.C, Val390.C, 11e397.C, Val401.C, Lys606.C, Leu607.C, Pro608.C

TRPVS, closed, Ba bound, [Incomplete helices and loops], Rat 5iwr

Siwr_EC

Siwr_IC

-13.8
-13.8
-13.3

-13.3
-13.3

-13.3
-12.9
-12.9
-13.3
-13.8
-13.8
-13.3

-13.3
-13.3

-13.0
-13.0
-13.6
-13.6
-13.5

11e340.B, Met344.B, Val347.B, Tyr348.B, Leu501.B, Tyr525.B, Pro526.B, Leu529.B
11e340.C, Met344.C, Val347.C, Tyr348.C, Leu501.C, Tyr525.C, Pro526.C, Leu529.C

Met496.B, Ala497.B, 11e500.B, Pro526.B, Leu529.B, Phe530.B, Phe533.B, Phe552.D, Ser555.D, I1e556.D,
Ala559.D, 1le563.D
1le334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Leu383.B, Arg384.B, Gly387.B, Val390.B

Phe552.B, Ser555.B, le556.B, Ala559.B, 1le563.B, Met496.C, Ala497.C, 11e500.C, Pro526.C, Leu529.C,
Phe530.C, Phe533.C
1le334.C, Leu337.C, Cys341.C, Met344.C, Tyr348.C, Leu383.C, Arg384.C, Gly387.C, Val390.C

Phe433.B, Met434.B, Val437.B, Met441.B, Ser446.B, Gly448.B, Val451.B, Pro452.B, Phe455.B
Phe433.D, Met434.D, Val437.D, Met441.D, Ser446.D, Gly448.D, Val451.D, Pro452.D, Phe455.D
1le334.D, Leu337.D, Cys341.D, Met344.D, Tyr348.D, Leu383.D, Arg384.D, Gly387.D, Val390.D
11e340.D, Met344.D, Val347.D, Tyr348.D, Leu501.D, Tyr525.D, Pro526.D, Leu529.D

11e340.A, Met344.A, Val347.A, Tyr348.A, Leu501.A, Tyr525.A, Pro526.A, Leu529.A

Met496.A, Ala497.A, 11e500.A, Pro526.A, Leu529.A, Phe530.A, Phe533.A, Phe552.C, Ser555.C, 11e556.C,
Ala559.C, Ile563.C
lle334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Leu383.A, Arg384.A, Gly387.A, Val390.A

Phe552.A, Ser555.A, lle556.A, Ala559.A, 11e563.A, Met496.D, Ala497.D, 11e500.D, Pro526.D, Leu529.D,
Phe530.D, Phe533.D
Phe433.A, Met434.A, Val437.A, Metd41.A, Serd46.A, Gly448.A, Val451.A, Prod52.A, Phe455.A

Phe433.C, Met434.C, Val437.C, Met441.C, Ser446.C, Gly448.C, Val451.C, Pro452.C, Phe455.C
1le334.B, Leu337.B, Tyr338.B, Cys341.B, Val390.B, le397.B, Val401.B, Lys606.B, Leu607.B, Pro608.B
1le334.D, Leu337.D, Tyr338.D, Cys341.D, Val390.D, lle397.D, Val401.D, Lys606.D, Leu607.D, Pro608.D
1le334.C, Leu337.C, Tyr338.C, Cys341.C, Val390.C, 11e397.C, Val401.C, Lys606.C, Leu607.C, Pro608.C
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PDB? Eb Local Residues®
-13.5 lle334.A, Leu337.A, Tyr338.A, Cys341.A, Val390.A, 11e397.A, Val401.A, Lys606.A, Leu607.A, Pro608.A

TRPVS, closed, Gd bound, [Incomplete helices and loops], Rat 5iwt

Siwt_EC -13.7 11e340.D, Met344.D, Val347.D, Tyr348.D, Ala497.D, Leu501.D, Tyr525.D, Leu529.D
-13.7 1le340.A, Met344.A, Val347.A, Tyr348.A, Alad97.A, Leu501.A, Tyr525.A, Leu529.A
-13.6 1le334.D, Leu337.D, Cys341.D, Met344.D, Tyr348.D, Lys380.D, Leu383.D, Arg384.D, Gly387.D, Val390.D
-13.5 1le334.C, Leu337.C, Cys341.C, Met344.C, Tyr348.C, Lys380.C, Leu383.C, Arg384.C, Gly387.C, Val390.C
-13.5 lle334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Lys380.A, Leu383.A, Arg384.A, Gly387.A, Val390.A

-13.2 Phe552.A, Ser555.A, 1e556.A, Ala559.A, 11e563.A, Met496.D, Ala497.D, Pro526.D, Leu529.D
-13.2 Met496.A, Alad97.A, Pro526.A, Leu529.A, Phe552.C, Ser555.C, I1e556.C, Ala559.C, 11e563.C
-12.6 Thr430.A, Phe433.A, Met434.A, Val437.A, Metd41.A, Gly448.A, Val451.A, Pro452.A, Phe552.A
-12.6 Thr430.C, Phe433.C, Met434.C, Val437.C, Met441.C, Gly448.C, Val451.C, Pro452.C

-13.7 11e340.C, Met344.C, Val347.C, Tyr348.C, Ala497.C, Leu501.C, Tyr525.C, Leu529.C
-13.7 11e340.B, Met344.B, Val347.B, Tyr348.B, Ala497.B, Leu501.B, Tyr525.B, Leu529.B
-13.5 1le334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Lys380.B, Leu383.B, Arg384.B, Gly387.B, Val390.B

4132 Met496.8, Ala497.B, Pro526.B, Leu529.B, Phe552.D, Ser555.D, 1le556.D, Ala559.D, lle563.D
132 Phe552.B, Ser555.B, lle556.8, Ala559.8, 11e563.8, Met496.C, Alad97.C, Pro526.C, Leu529.C
-12.6  Thr430.B, Phe433.B, Met434.B, Val437.B, Met441.B, Gly448.B, Val451.B, Pro452.8, Phe552.8
-12.6  Thr430.D, Phe433.D, Met434.D, Val437.D, Met441.D, Gly448.D, Val451.D, Pro452.D

Siwt_IC -13.5 Leu331.C, lle334.C, Tyr335.C, Leu337.C, Tyr338.C, Cys341.C, Val390.C, Gly394.C, 1le397.C, 11e398.C, Val401.C,
Glu402.C, Phe424.C, Met602.C, Leu603.C, Lys606.C
-13.5 Leu331.D, lle334.D, Tyr335.D, Leu337.D, Tyr338.D, Cys341.D, Val390.D, Gly394.D, 11e397.D, 11e398.D,
Val401.D, Glu402.D, Phe424.D, Lys606.D
-13.5 Leu331.B, lle334.B, Tyr335.B, Leu337.B, Tyr338.B, Cys341.B, Val390.B, Gly394.B, 11e397.8B, 11e398.B, Val401.B,
Glu402.B, Phe424.B, Met602.B, Leu603.B, Lys606.B

TRPV6, [Incomplete helices and loops], Human 6bo8

6bo8_EC -15.5 Leu490.A, Cys494.A, Met497.A, Alad98.A, 1le501.A, Pro527.A, Met528.A, Leu530.A, Phe531.A, Phe534.A,
Phe553.B, Ser556.B, Ile557.B, Ala560.B, lle564.B
-14.7 Cys494.C, Pro527.C, Met528.C, Phe531.C, Phe553.D, Ser556.D, lle557.D, Ala560.D, lle564.D

-14.5 Cys494.B, Tyr524.B, Pro527.B, Met528.B, Phe531.B, Phe553.C, Ser556.C, 11e557.C, lle564.C
-14.1 1le341.A, Met345.A, 11e348.A, Tyr349.A, Ala498.B, Leu502.B, Tyr526.B, Pro527.B, Leu530.B
-14.0  Ala498.A, Leu502.A, Tyr526.A, Leu530.A, lle341.D, Met345.D, 11e348.D, Tyr349.D, Trp462.D
-13.7 1le341.B, 11e348.B, Tyr349.B, Trp462.B, Ala498.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C

-15.1 Phe553.A, Ser556.A, 11e557.A, Ala560.A, lle564.A, Cys494.D, Met497.D, Ala498.D, I1e501.D, Pro527.D,
Met528.D, Leu530.D, Phe531.D, Phe534.D
-13.6 1le341.C, Met345.C, 1e348.C, Tyr349.C, Trp462.C, Trp495.D, Leu502.D, Tyr526.D

6bo8_IC -17.0 Pro424.A, Phed25.A, Leud28.A, Phe456.A, Val459.A, Leud60.A, Cys463.A, Thra79.A, 1le482.A, GIn483.A,
11e486.A, Phed87.A, Met554.B, 11e557.B, Thr558.B, Ala561.B, 11e565.B
-16.6 Pro424.B, Phe425.B, Leu428.B, Phe456.B, Val459.B, Leu460.B, Cys463.B, Met466.B, Thr479.B, 11e482.B,
GIn483.B, I1e486.B, Phe487.B, Met554.C, Ile557.C, Thr558.C, Ala561.C, lle565.C
-15.3 Thr539.A, 11e575.A, Thr539.B, 11e575.B, Thr539.C, Asn572.C, lle575.C, Thr539.D, Asn572.D, 1le575.D

-16.8 Met554.A, 1le557.A, Thr558.A, Ala561.A, 11e565.A, Pro424.D, Phe425.D, Leu428.D, Phe456.D, Val459.D,
Leu460.D, Cys463.D, Met466.D, Thr479.D, 11e482.D, GIn483.D, 11e486.D, Phe487.D

-15.5 Pro424.C, Phe425.C, Leu428.C, Phe456.C, Val459.C, Leu460.C, Cys463.C, Thrd79.C, 11e482.C, GIn483.C,
11e486.C, Phe487.C, Met554.D, 11e557.D, Thr558.D, Ala561.D, Ile565.D

TRPV6, [Incomplete helices and loops], Human 6bo9

6bo9_EC -14.0  Cys494.B, Met497.B, lle501.B, Pro527.B, Met528.B, Phe531.B, Phe534.B, Phe553.C, Ser556.C, Ile557.C,
1le564.C

-14.0  Cys494.A, Metd97.A, 1le501.A, Pro527.A, Met528.A, Phe531.A, Phe534.A, Phe553.B, Ser556.8, 11e557.5,
1le564.8

-13.8  Thr539.A, 1le540.A, Asp542.A, [le575.A, Thr539.B, 1e540.B, 11e541.B, Asp542.8, Thr539.C, 1le540.C, Asp542.C,
Thr539.D, Asp542.D, 11e575.D
-13.8  1le341.B, Met345.B, 1le348.8, Tyr349.8, Ala498.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C



PDB? E°
-13.7
-13.7
-13.4

-14.1

-13.8
-13.7
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Local Residues®
1le341.A, 1le348.A, Tyr349.A, Ala498.B, Leu502.B, Tyr526.B, Pro527.B, Leu530.B
Alad98.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, lle341.D, Met345.D, I1e348.D, Tyr349.D

Cys494.C, Met497.C, Ala498.C, 11e501.C, Pro527.C, Met528.C, Leu530.C, Phe531.C, Phe534.C, Phe553.D,
Ser556.D

Phe553.A, Ser556.A, 11e557.A, lle564.A, Cys494.D, Met497.D, 1le501.D, Pro527.D, Met528.D, Phe531.D,
Phe534.D

1le341.B, Met345.B, 11e348.B, Tyr349.B, Ala498.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C

11e341.C, le348.C, Tyr349.C, Ala498.D, Leu502.D, Tyr526.D, Pro527.D, Leu530.D

[none]

TRPV6, [Incomplete helices and loops], Human 6bob

6bob_EC
6bob_IC

TRPV6, plus 2-APB, Rat 6d70

6d70_EC -13.6
-13.6
-13.6

-13.6
-13.5
-133
-133
-133
-13.1
-13.1
-13.1
-13.6
-13.5
-13.3
-13.1
-13.1
6d70_IC -15.5

-15.5
-15.5

-13.1
-13.1
-15.5

-13.1
-13.1

TRPVE, Rat 6d7p
6d7p_EC -13.6

-13.6
-13.2

-13.0

[none]

[none]

lle334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Lys380.B, Leu383.B, Arg384.B, Gly387.B, Val390.B
1le334.C, Leu337.C, Cys341.C, Met344.C, Tyr348.C, Lys380.C, Leu383.C, Arg384.C, Gly387.C, Val390.C

Phe552.B, Ser555.B, 11e556.B, Cys493.C, Met496.C, Ala497.C, 11e500.C, Pro526.C, Leu529.C, Phe530.C,
Phe533.C
Cys493.B, Met496.B, Ala497.B, 11e500.B, Pro526.B, Leu529.B, Phe530.B, Phe552.D, Ser555.D, 11e556.D

Phe552.A, Ser555.A, 11e556.A, Cys493.D, Met496.D, Ala497.D, 11e500.D, Pro526.D, Leu529.D, Phe530.D
11e340.A, Tyr348.A, Trp461.A, Trp494.C, Val498.C, Leu501.C, Tyr525.C, Leu529.C

Trp494.B, Val498.B, Leu501.B, Tyr525.B, Leu529.B, 11e340.C, Tyr348.C, Trp461.C

11e340.B, Tyr348.B, Trp461.B, Trp494.D, Val498.D, Leu501.D, Tyr525.D, Leu529.D

Pro526.B, Met527.B, Phe530.B, Phe552.D, Ser555.D, 1le556.D, Ala559.D, 11e563.D

1le334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Leu383.A, Arg384.A, Gly387.A, Val390.A
Phe552.B, Ser555.B, 11e556.B, Ala559.B, Asp524.C, Pro526.C, Met527.C, Phe530.C

1le334.D, Leu337.D, Cys341.D, Met344.D, Tyr348.D, Leu383.D, Arg384.D, Gly387.D, Val390.D
Cys493.A, Met496.A, Alad97.A, 11e500.A, Pro526.A, Leu529.A, Phe530.A, Phe552.C, Ser555.C, 1e556.C
Trp494.A, Val498.A, Leu501.A, Tyr525.A, Leu529.A, [1e340.D, Tyr348.D, Trp461.D

Asp524.A, Pro526.A, Met527.A, Phe530.A, Phe552.C, Ser555.C, 11e556.C, Ala559.C, le563.C
Phe552.A, Ser555.A, 11e556.A, Ala559.A, 1le563.A, Asp524.D, Pro526.D, Met527.D, Phe530.D

Trp494.B, Val498.B, Leu501.B, Phe328.C, Ala333.C, Val336.C, 11e340.C, Trp461.C, Val464.C, Phe467.C,

Alad68.C, Phe471.C

Phe328.B, Ala333.B, Val336.B, 11e340.B, Trp461.B, Val464.B, Phe467.B, Ala468.B, Phe471.B, Trp494.D,
Val498.D, Leu501.D

Phe328.A, Ala333.A, Val336.A, 1le340.A, Trp461.A, Val464.A, Phed67.A, Ala468.A, Phed71.A, Trp494.C,
Val498.C, Leu501.C

Leu331.B, lle334.B, Tyr338.B, Cys341.B, Val390.B, lle397.B, Val401.B, Lys606.B

Leu331.C, lle334.C, Tyr338.C, Cys341.C, Val390.C, 11e397.C, Val401.C, Lys606.C, Leu607.C

Trp494.A, Val498.A, Leu501.A, Phe328.D, Ala333.D, Val336.D, Ile340.D, Trp461.D, Val464.D, Phed67.D,
Ala468.D, Phe471.D
Leu331.D, Ile334.D, Tyr338.D, Cys341.D, Val390.D, 11e397.D, Val401.D, Lys606.D

Leu331.A, lle334.A, Tyr338.A, Cys341.A, Val390.A, le397.A, Val401.A, Lys606.A

1le334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Lys380.A, Leu383.A, Arg384.A, Val386.A, Gly387.A,
Val390.A

1le334.D, Leu337.D, Cys341.D, Met344.D, Tyr348.D, Lys380.D, Leu383.D, Arg384.D, Val386.D, Gly387.D,
Val390.D

1le334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Lys380.B, Leu383.B, Arg384.B, Val386.B, Gly387.B,
Val390.B

Val336.B, le340.B, Met344.B, Val347.B, Tyr348.B, Trp461.B, Val464.B, Trp494.D, Val498.D, Leu501.D,
Tyr525.D, Pro526.D, Leu529.D



PDB?

6d7p_IC

TRPVS, plus 2-APB, Rat 6d7q

6d7q_EC

6d7q_IC

TRPV6, Rat 6d7x
6d7x_EC

b
-13.0

-13.0

-12.9
-12.9
-12.9
-13.6

-13.0

-12.9
-15.4
-15.4
-15.4
-15.4

-13.9
-13.8
-13.8
-13.8
-13.8
-13.8
-13.6
-13.5
-13.4
-13.8
-13.8
-13.3
-16.4
-16.4
-16.4
-16.4

-14.3
-14.3
-14.3
-13.3
-13.2
-13.2
-13.3
-12.8
-12.7
-12.5
-12.7
-14.3
-13.2
-13.2
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Trp494.A, Val498.A, Leu501.A, Tyr525.A, Pro526.A, Leu529.A, Val336.D, 1le340.D, Met344.D, Val347.D,
Tyr348.D, Trp461.D, Val464.D

Val336.A, [1e340.A, Met344.A, Val347.A, Tyr348.A, Trp4d61.A, Vald64.A, Trp494.C, Val498.C, Leu501.C,
Tyr525.C, Pro526.C, Leu529.C

Phe552.A, Ser555.A, 11e556.A, Cys493.D, Trp494.D, Ala497.D, Pro526.D, Phe530.D

Cys493.A, Trp494.A, Alad97.A, Pro526.A, Phe530.A, Phe552.C, Ser555.C, 11e556.C
Phe552.B, Ser555.B, I1e556.B, Cys493.C, Trp494.C, Ala497.C, Pro526.C, Phe530.C

1le334.C, Leu337.C, Cys341.C, Met344.C, Tyr348.C, Lys380.C, Leu383.C, Arg384.C, Val386.C, Gly387.C,
Val390.C

Trp494.B, Val498.B, Leu501.B, Tyr525.B, Pro526.B, Leu529.B, Val336.C, 11e340.C, Met344.C, Val347.C,
Tyr348.C, Trp461.C, Val464.C

Cys493.B, Trp494.B, Ala497.B, Pro526.B, Phe530.B, Phe552.D, Ser555.D, 11€556.D

Phe328.B, Gly332.B, Ala333.B, Val336.B, Leu337.B, lle340.B, Phe467.B, Ala468.B, Phe471.B, Trp494.D
Trp494.A, Phe328.D, Gly332.D, Ala333.D, Val336.D, Leu337.D, lle340.D, Phe467.D, Ala468.D, Phe471.D
Phe328.A, Gly332.A, Ala333.A, Val336.A, Leu337.A, 11e340.A, Phed67.A, Alad68.A, Phed71.A, Trp494.C
Trp494.B, Phe328.C, Gly332.C, Ala333.C, Val336.C, Leu337.C, 11e340.C, Phed67.C, Ala468.C, Phe471.C

Leu489.A, Cys493.A, Pro526.A, Met527.A, Phe530.A, Phe552.C, Ser555.C, 11e556.C, Ala559.C, 1le563.C
Phe552.A, Ser555.A, 1e556.A, Ala559.A, 11e563.A, Leu489.D, Cys493.D, Pro526.D, Met527.D, Phe530.D
Phe552.B, Ser555.B, 11e556.B, Ala559.B, 11e563.B, Cys493.C, Pro526.C, Met527.C, Phe530.C

Cys493.A, Met496.A, Alad97.A, 11e500.A, Pro526.A, Phe530.A, Phe533.A, Phe552.C, Ser555.C, 11e556.C
Phe552.A, Ser555.A, 11e556.A, Cys493.D, Met496.D, Ala497.D, 11e500.D, Pro526.D, Phe530.D, Phe533.D
Phe552.B, Ser555.B, 11e556.B, Cys493.C, Met496.C, Ala497.C, 11e500.C, Pro526.C, Phe530.C, Phe533.C
Val336.B, le340.B, Trp461.B, Trp494.D, Ala497.D, Val498.D, Leu501.D, Pro526.D, Leu529.D

Val336.A, 11e340.A, Trp461.A, Trp494.C, Alad97.C, Val498.C, Leu501.C, Pro526.C, Leu529.C

Trp494.A, Val498.A, Leu501.A, Pro526.A, Leu529.A, Val336.D, 1e340.D, Trp461.D

Cys493.B, Pro526.B, Met527.B, Phe530.B, Phe552.D, Ser555.D, 1le556.D, Ala559.D, 11e563.D

Cys493.B, Met496.B, Ala497.B, 11e500.B, Pro526.B, Phe530.B, Phe533.B, Phe552.D, Ser555.D, 11e556.D
Trp494.B, Ala497.B, Val498.B, Leu501.B, Pro526.B, Leu529.8B, [1e340.C, Trp461.C

Val336.B, 11e340.B, Val464.B, Phed67.B, Ala468.B, Phe471.B, Leu474.B, Trp494.D, Val498.D

Trp494.A, Val498.A, Phe328.D, Val336.D, 1e340.D, Val464.D, Phe467.D, Ala468.D, Phe471.D, Leud74.D
Val336.A, 11e340.A, Val464.A, Phed67.A, Alad68.A, Phed71.A, Leud74.A, Trp494.C, Val498.C

Trp494.B, Val498.B, Val336.C, 11e340.C, Val464.C, Phe467.C, Ala468.C, Phe471.C, Leud74.C

Phe552.A, Ser555.A, 11e556.A, Cys493.D, Met496.D, Ala497.D, Pro526.D, Met527.D, Phe530.D
Cys493.A, Met496.A, Alad97.A, Pro526.A, Met527.A, Phe530.A, Phe552.C, Ser555.C, 11€556.C
Phe552.B, Ser555.B, 11e556.B, Cys493.C, Met496.C, Ala497.C, Pro526.C, Met527.C, Phe530.C
lle334.A, Leu337.A, Cys341.A, Met344.A, Tyr348.A, Lys380.A, Leu383.A, Val390.A

Tyr376.A, Leu389.A, 1le392.A, Val393.A, Val396.A, Leu400.A, Met439.A, Leud43.A

Tyr376.D, Leu389.D, 11e392.D, Val393.D, Val396.D, Leu400.D, Met439.D, Leud443.D

1le334.B, Leu337.B, Cys341.B, Met344.B, Tyr348.B, Lys380.B, Leu383.B, Val390.B

Trp494.A, Alad97.A, Val498.A, Leu501.A, Tyr525.A, Pro526.A, Leu529.A, Val336.D, 11e340.D, Trp461.D
Val336.B, le340.B, Trp461.B, Trp494.D, Ala497.D, Val498.D, Leu501.D, Tyr525.D, Pro526.D, Leu529.D
1le334.D, Leu337.D, Tyr338.D, 11e340.D, Cys341.D, Met344.D, Lys380.D, Leu383.D, Val390.D
Val336.A, 1le340.A, Trp461.A, Trp494.C, Ala497.C, Val498.C, Leu501.C, Tyr525.C, Pro526.C, Leu529.C
Cys493.B, Met496.B, Ala497.B, Pro526.B, Met527.B, Phe530.B, Phe552.D, Ser555.D, 11e556.D
Tyr376.C, Leu389.C, 1e392.C, Val393.C, Val396.C, Leu400.C, Met439.C, Leud43.C

Tyr376.B, Leu389.8B, 11e392.B, Val393.B, Val396.B, Leu400.B, Met439.B, Leu443.B
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-12.7 Trp494.B, Ala497.B, Val498.B, Leu501.B, Tyr525.B, Pro526.B, Leu529.B, Val336.C, 11e340.C, Trp461.C
-12.5 11e334.C, Leu337.C, Tyr338.C, 11e340.C, Cys341.C, Met344.C, Lys380.C, Leu383.C, Val390.C

6d7x_IC -14.6 Ala333.B, Val336.B, Leu337.B, 11e340.B, Val464.B, Phe467.B, Ala468.B, Phe471.B, Trp494.D
-14.6 Phe328.A, Ala333.A, Val336.A, Leu337.A, Val464.A, Phed67.A, Alad68.A, Phed71.A, Trp494.C
-14.6 Trp494.A, Phe328.D, Ala333.D, Val336.D, Leu337.D, lle340.D, Val464.D, Phe467.D, Ala468.D, Phe471.D
-14.6 Trp494.B, Phe328.C, Ala333.C, Val336.C, Leu337.C, Val464.C, Phed67.C, Ala468.C, Phe471.C

TRPV6, plus calmodulin, Human 6e2f

6e2f_EC -13.6 Met345.B, |le348.B, Tyr349.B, Ala498.C, Leu502.C, Tyr526.C, Pro527.C, Leu530.C
-13.6 Cys494.A, Alad98.A, Pro527.A, Leu530.A, Phe531.A, Phe534.A, Phe553.B, Ser556.B, Ile557.B, Ala560.B,
1le564.B
-13.5 Cys494.C, Met497.C, Ala498.C, 11e501.C, Pro527.C, Leu530.C, Phe531.C, Phe534.C, Phe553.D, Ser556.D,
11le557.D

-13.4 Cys494.B, Met497.B, Ala498.B, Ile501.B, Pro527.B, Met528.B, Leu530.B, Phe531.B, Phe534.B, Ser556.C,
11e557.C, lle564.C
-13.4 Met345.A, 11e348.A, Tyr349.A, Ala498.B, Leu502.B, Tyr526.B, Pro527.B, Leu530.B

-13.4 Alad98.A, Leu502.A, Tyr526.A, Pro527.A, Leu530.A, Met345.D, 11e348.D, Tyr349.D
-13.6 1le341.C, Met345.C, 11e348.C, Tyr349.C, Ala498.D, Leu502.D, Tyr526.D, Pro527.D, Leu530.D

-13.5 Phe553.A, Ser556.A, 11e557.A, lle564.A, Cys494.D, Met497.D, Ala498.D, 11e501.D, Pro527.D, Met528.D,

Leu530.D, Phe531.D, Phe534.D
6e2f_IC -15.9 Leu337.A, Trp462.A, Vald65.A, Phed68.A, Alad69.A, Glyd71.A, Phed72.A, Trp495.B, Leud96.B, Ala498.B,

Val499.B, Leu502.B, Leu530.B

-15.8 Trp495.A, Leud96.A, Alad98.A, Vald99.A, Leu502.A, Leu530.A, Leu337.D, Trp462.D, Val465.D, Phe468.D,
Alad69.D, Gly471.D, Phe472.D

-15.8 Leu337.B, Trp462.B, Val465.B, Phe468.B, Ala469.B, Gly471.B, Phe472.B, Trp495.C, Leu496.C, Ala498.C,
Val499.C, Leu502.C, Leu530.C

-15.6 Phe425.B, Phe456.B, Val459.B, Cys463.B, Met466.B, Thr479.B, 11e482.B, GIn483.B, 11e486.B, Phe504.C,
Met554.C, 1le557.C, Thr558.C, Ala561.C, 1le565.C

-15.6 Phe425.A, Phed56.A, Met466.A, Thrd79.A, 11e482.A, GIn483.A, 1le486.A, Phe504.B, Met554.B, lle557.B,
Thr558.B, Ala561.B, lle565.B

-16.4 Phe425.C, Leu428.C, Phed56.C, Val459.C, Leud60.C, Cys463.C, Thrd79.C, 11e482.C, GIn483.C, 11e486.C,
Phe504.D, Met554.D, lle557.D, Thr558.D, Ala561.D

-16.4 Leu337.C, lle341.C, Trp462.C, Val465.C, Phe468.C, Alad69.C, Gly471.C, Phe472.C, Trp495.D, Leu496.D,
Ala498.D, Val499.D, Leu502.D, Leu530.D

-15.4 Phe504.A, Met554.A, [1e557.A, Thr558.A, Ala561.A, 1le565.A, Phe425.D, Phe456.D, Cys463.D, Met466.D,
Thr479.D, 11e482.D, GIn483.D, 11e486.D

TRPVS, plus calmodulin, Rat 6e2g

6e2g_EC -15.1 11e340.A, Thr343.A, Met344.A, Val347.A, Tyr348.A, Trp461.A, Trp494.B, Ala497.B, Val498.B, Leu501.B,
Tyr525.B, Leu529.B
-15.0 11e340.C, Thr343.C, Met344.C, Val347.C, Tyr348.C, Trp461.C, Ala497.D, Val498.D, Leu501.D, Tyr525.D,
Leu529.D
-14.8 11e340.B, Thr343.B, Met344.B, Val347.B, Tyr348.B, Trp461.B, Val464.B, Ala497.C, Val498.C, Leu501.C,

Tyr525.C, Leu529.C
-13.7 Cys493.C, Ala497.C, Pro526.C, Leu529.C, Phe530.C, Phe552.D, Ser555.D, 11€556.D

-13.6 Cys493.B, Pro526.B, Phe530.B, Phe552.C, Ser555.C, 11e556.C, Ala559.C, 1le563.C

-13.5 Phe552.A, Ser555.A, 1le556.A, Ala559.A, 1le563.A, Cys493.D, Met496.D, Ala497.D, Pro526.D, Leu529.D,
Phe530.D, Phe533.D

-15.2 Trp494.A, Alad97.A, Val498.A, Leu501.A, Tyr525.A, Leu529.A, 11e340.D, Met344.D, Val347.D, Tyr348.D,
Trp461.D

-13.5 Cys493.A, Met496.A, Alad97.A, Pro526.A, Leu529.A, Phe530.A, Phe533.A, Phe552.B, Ser555.B, 11e556.8B,
Ala559.8B, 11e563.B

6e2g_IC -15.9 Pro423.C, Phe424.C, lle427.C, Phe455.C, Val458.C, Leu459.C, Cys462.C, Met465.C, Argd69.C, Thra78.C,

11e479.C, le481.C, GIn482.C, 11e485.C, Phe503.D, Ile556.D, Thr557.D, Ala560.D, 1le564.D

-15.4 Pro423.B, Phe424.8B, lle427.B, Phe455.B, Val458.B, Leu459.B, Cys462.B, Met465.B, Thr478.B, 11e479.B,
11e481.B, GIn482.B, 11e485.B, Phe503.C, 1e556.C, Thr557.C, Ala560.C, lle564.C

-15.3 Phed15.A, Gly416.A, GIn417.A, Pro423.A, Val426.A, Phed55.A, Val458.A, Leud59.A, Phe486.A, 11e556.8,
Thr557.B, Ala560.B

-14.9 Phe503.A, 11e556.A, Thr557.A, Ala560.A, Phe415.D, Gly416.D, GIn417.D, Pro423.D, Val426.D, Phe455.D,
Val458.D, Phe486.D

-15.5 Pro423.A, Phed424.A, le427.A, Phed55.A, Val458.A, Leud59.A, Cys462.A, Met465.A, Thra78.A, 11e481.A,
GIn482.A, 11e485.A, Phe503.B, 11e556.B, Thr557.B, Ala560.B, 1le564.B
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-15.3 Phe503.A, le556.A, Thr557.A, Ala560.A, lle564.A, Phe424.D, 11e427.D, Phe455.D, Val458.D, Cys462.D,
Met465.D, Thr478.D, 11e479.D, 11e481.D, GIn482.D, |1e485.D
-13.0 Phe414.B, Phe415.B, Gly416.B, GIn417.B, Pro423.B, Val426.B, Phe455.B, 11e556.C

a. EC and IC refer to the extracellular and intracellular sides of the membrane respectively.
b. Docking energies in kcals mol™.

c. Local residues within 4 A of a cholesterol pose: residue numbers are given, together with
subunit letter as given in the PDB file.
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