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1. Introduction 

TRP channels are generally described as the vanguard of 
our sensory systems that respond to a variety of intra- and 
intercellular stimuli [1, 2]. 4e thermo TRP channels are acti-
vated by distinct physiological temperatures, and are involved 
in converting thermal information into chemical and electri-
cal signals within the sensory nervous system. 4e homolo-
gously related TRPV1, TRPV2, TRPV3, and TRPV4 are acti-

vated by increased temperature, while TRPM8 and TRPA1, 
the more distinctly related TRP channels, are activated upon 
cooling [3, 4]. In addition to temperature, these channels can 
be activated by a number of agonists. For example, capsaicin, 
the pungent extract of hot peppers, can activate TRPV1; men-
thol, the cooling compound extracted from the mint plant, 
directly activates TRPM8; and mustard oil and cinnamalde-
hyde from the cinnamon oil speci;cally activate TRPA1 [2, 
4]. 
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Abstract 

Transient receptor potential (TRP) channels are receptors of stimulating signals, such as temperature, taste, odor, and chemo- and mechano-
stimuli. Temperature sensing TRP channels coincidently function as pain receptors, and are potential targets for substances of abuse, including 
alcohol and illicit drugs. TRP vanilloid type 1 (TRPV1) channel is activated by heat (>43 °C) and capsaicin under the tight regulation of mem-
brane-associated second messenger, PIP2 (phosphatidylinositol-4,5-bisphosphate), responds to noxious stimuli and inTammatory substances, 
and could potentially modulate eUects of alcohol and drugs of abuse. Despite the crucial roles in mediating signal transductions at both periph-
eral and central nervous systems, TRP channels are poorly understood in the context of structures and mechanisms. In this study, we describe 
our initial structural characterization of the TRPV1 C-terminal domain, the putative temperature sensing and PIP2-regulatory domain, using 
NMR spectroscopy and molecular dynamics simulations. Both experimental and computational models suggest that the C-terminal domain is 
intrinsically unstructured at room temperature with and without lipid bicelles. Elevated temperature and PIP2-binding can induce substantial 
conformational changes and formation of considerable secondary structural components in the C-terminal domain, which could be trans-
duced to the transmembrane domain to potentially sensitize the channel. 
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Coincidently, thermo TRP channels are receptors of nox-
ious stimuli, leading to acute nociceptive pain, a protective 
warning of damage [5, 6]. However, many pathological con-
ditions lead to changes in the expression level and/or sensi-
tivity of nociceptive TRP channels, characterized as hyperes-
thesia. 4ese pathological conditions include inTammations 
(inTammatory pain) and damage or lesions to the nervous 
system (neuropathic pain) [7]. Recent research also suggests 
that alcohol can modulate thermo TRP channel activities. 
TRPM8 activity is inhibited by high concentration of ethanol 
[8], while TRPV1 and TRPA1 are activated and potentiated 
by ethanol [9-11]. Using TRPV1 knockout mice, the roles of 
TRPV1 in the avoidance of the adverse alcohol taste and 
alcohol-induced intoxication were established [12, 13]. 

Most recently, high-resolution structures of TRPV1 ion 
channel were determined using state-of-the-art single parti-
cle cryo-electron microscopy (cryo-EM) technique [14], and 
distinct conformations were revealed upon activation of the 
channel [15]. 4ese structures contains amazingly detailed 
information on the arrangement of the transmembrane seg-
ments, including the ion passage pore, and the cytosolic N-
terminal domain, including the ankyrin repeats. However, 
the TRPV1 structure (PDB ID: 3J5P) was obtained using a 
minimal functional construct composed of residues 110-603 
and 627-764 [14], which lacks about half of the cytosolic C-
terminal domain (residues 684-839). In addition, this struc-
ture lacked electron density in the C-terminal region with 
the exceptions of the TRP domain α-helix and a β-strand 
close to the end of the minimal construct. 4is observation 
strongly suggested a largely unstructured C-terminal domain 
that could undergo signi;cant conformational change upon 
activation or ligand binding. 

4e intrinsically disordered C-terminal domain of TRPV1 
is functionally critical. It has been suggested that the cyto-
solic C-terminal domains of thermo TRPs are responsible 
for mediating TRP channel activities. Swapping mutageneses 
experiments indicated that the C-terminal domains of 
TRPV1 and TRPM8 determine the activation phenotype by 
temperature of these channels [16]. It is also determined that 
a region located outside the TRP domain comprising the 
TRPV1 C-terminal amino acids Q727 to W752 
(corresponding TRPM8 C-terminal amino acids K1030 to 
W1055) is the minimal portion to show temperature sensi-
tivity (heat or cold), and deletion of 11 residues, comprising 
of TRPV1 C741 to W752, results in losing channel thermal 
sensitivity while retaining voltage sensitivity [17]. 4e mini-
mal construct used to obtain the TRPV1 structure contained 
this temperature-sensing segment (residues 727 – 752), and 
the minimal construct was reported to respond to heat [14]. 

PIP2 (phosphatidylinositol-4, 5-bisphosphate) is an essen-
tial modulator for TRP channels, as well as a wide range of 
other ion channels [18]. PIP2 activates TRPM8, and activa-
tion of phospholipase C (PLC) and subsequent depletion of 
PIP2 desensitize the channel [19, 20]. On the other hand, 
TRPV1 is desensitized by PIP2, and depletion of cellular PIP2 
upon activation of PLC activates TRPV1 [21]. However, the 

role of PIP2 on TRPV1 modulation is still controversial, as 
experiments also show that PIP2 sensitizes TRPV1 and that 
depletion leads to desensitization [22, 23]. A dual regulatory 
role is also suggested [24]. It has been suggested that the 
conserved positively charged clusters in the C-terminal do-
main of TRP channels are responsible for PIP2 binding. 4e 
putative PIP2 binding site for TRPM8 is on the very proximal 
C-terminal TRP domain (K995, R998, K1008) [20], whereas 
in TRPV1, it is located on the more distal C-terminal region 
a[er the TRP domain (R786, K789, R798) [21]. A homology 
model of TRPV1, built upon the crystal structures of Kv1.2 
[25] and HCN2 [26] as templates for transmembrane and C-
terminal regions, respectively, suggests that PIP2 aliphatic 
chains are located near the voltage-sensor modules, while the 
PIP2 polar head group is interacting with a cluster of positive 
charges located in the proximal C-terminal region, including 
residues K694, K698, K701, and K710, as well as with amino 
acids R575 and R579 located in the S4-S5 linker helix [27]. 
4e C-terminal domain in this homology model, however, 
did not seem to agree with the recent cryo-EM structure, 
which indicated a mostly unstructured C-terminal domain 
with an α-helical TRP domain and a β-strand in the temper-
ature sensor [14], while the homology model showed a most-
ly well-folded C-terminal domain with all helical compo-
nents within the temperature sensor [27].  

4ermo and nociceptive TRP channels have the ability to 
integrate multiple stimuli, and temperature activation 
thresholds can be shi[ed in response to algogenic substanc-
es, phospholipid signaling molecules, phosphorylation states, 
mild acidic conditions, and membrane voltage. A modular 
model with allosteric gating mechanism of thermo TRP 
channels was proposed to explain the TRP mechanisms [28]. 
Current in vivo studies on the functions of TRP channels 
involves mostly the use of transgenic mouse models, provid-
ing a productive source of validated targets for future drug 
discovery [29]. Nevertheless, mouse gene knockouts can be 
problematic pertaining to pain phenotyping. For example, 
thermo and pain reception can be compensated by related 
channels and receptors, and diUerences between mouse 
strains can be signi;cant [30]. Moreover, the lack of 
knowledge on the detailed mechanisms and structures of 
TRP channels, particularly the C-terminal domain, severely 
hampers the ability to understand the mechanistic role of 
TRP channels in nociception and the development of drugs 
to target TRP channels [31]. TRPV1 is the only member of 
the TRP superfamily that has been targeted in the treatment 
of pain, bladder, and gastrointestinal diseases [32]. 4e mini-
mal construct of the TRPV1 possessed the temperature-
sensing segment (residues 727-752), but not the regulatory 
PIP2/calmodulin binding segment (residues 778-819), sug-
gesting that the temperature sensing and regulatory seg-
ments are functionally independent and structurally unrelat-
ed. Considering the intrinsically disordered nature of the C-
terminal domain, we have studied these two segments as 
individual peptides in an initial attempt, and combined with 
molecular dynamics (MD) simulation of the full-length C-
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terminal domain to integrate the ;ndings of the individual 
peptides into a more complete model. Here we report our 
initial NMR spectroscopic characterization of the putative 
temperature-sensing and PIP2-interacting segments of the C-
terminal domain of TRPV1 channel at various conditions, 
complemented by an MD simulation of the complete C-
terminal domain at two diUerent temperatures. 

2. Material and Methods 

Peptide synthesis 

4e C-terminal segment that shows temperature sensitivi-
ty of human TRPV1 residues 727-752 with sequence 
QVGYTPDGKDDYRWCFRVDEVNWTTW and the puta-
tive PIP2-interacting segment of human TRPV1 protein resi-
dues 778-819 with sequence of LRSGRVSGRNWKN 
FALVPLLRDASTRDRHSTQPEEVQLKHYT were synthe-
sized and puri;ed at the Proteomics Resource Center of the 
Rockefeller University, and their identities were con;rmed 
by mass spectrometry. 

NMR sample preparation  

All NMR samples were prepared in 20 mM sodium phos-
phate buUer, pH 6.6, 150 mM NaCl, in 90%/10% H2O/D2O 
solvent. 4e phospholipids, DHPC, DMPC, DMPG, and 
brain PIP2 were purchased from Avanti Polar Lipids, Inc. 
(Alabaster, AL). A 15% stock bicelle solution was formed at a 
molar ratio of 0.53 DHPC:0.27 DMPC:0.20 DMPG in the 
above buUer [33]. 4e hTRPV1 727-752 peptide 
(temperature sensor) was dissolved in the above buUer to a 
;nal concentration of 4.0 mg/ml. 4e mTRPV1 778-819 
peptide (PIP2 interacting segment) was prepared in the buU-
er and in the bicelle solution in the absence and presence of 
4 mol% brain PIP2. 4e ;nal peptide concentration in all 
samples was 3.3 mg/ml and ;nal lipid concentration was 5%. 

NMR spectroscopy 

All NMR spectra were acquired on a Bruker Avance 900 
MHz spectrometer, equipped with a cryogenically cooled 
TCI-probe, operating at a 1H frequency of 900.154 MHz. 
Standard two-dimensional NOESY pulse sequence was used 
for samples without lipid bicelles, and a ω2-selective NOESY 
pulse sequence, in which the ;nal excitation pulse was re-
placed by an E-BURP2 pulse selective for the frequency re-
gion of 6.5 – 10.5 ppm, was used for samples containing lipid 
bicelles [34]. 4e NOESY mixing times were set to 100, 200, 
and 300 ms. 4096×1024 complex data points were collected 
in each experiment with spectral widths of 11682.243 Hz (or 
12.978 ppm) in both dimensions. 16 transients were collect-
ed for each 2D increment. 4e experiments were performed 
at 25, 35, and 45 °C (298, 308, and 318 K). All spectra were 
processed using NMRPipe [35], and analyzed and displayed 
using NMRViewJ [36]. 

Molecular dynamics simulations  

A BLAST search indicated that two proteins are structural-
ly homologous to human TRPV1 C-terminal domain, G684-
K839, with PDB ID 2HE7 [37] homologous to the proximal 
end with sequence identity of 27/109 (25%), similarity of 
41/109 (37%), and E-value of 1.3, and 2R5K [38] homolo-
gous to the distal end with sequence identity of 19/65 (29%), 
similarity of 30/65 (46%), and E-value of 4.3. A homology 
model was built upon these two proteins using program 
Modeller version 9.11 [39]. 4e homology model was then 
minimized and equilibrated using molecular dynamics simu-
lation package NAMD version 2.9 [6] at 298 K and 318 K, 
respectively. 4e trajectories were simulated for 10 ns at 2 fs 
time step using periodic boundary conditions for water sol-
vent under constant temperature/pressure and variable vol-
ume conditions. 4e restart frequency was set to 1 ps (every 
500 steps) in the simulations. 4e structural equilibrations 
were assessed using graphical presentation tool VMD ver-
sion 1.91 [40] and the structures were visualized using 
PyMOL version 1.5 (http://www.pymol.org/). 

Figure 1. Overlaid NOESY spectra of human TRPV1 residues 
Q727-W752, the putative temperature sensing segment, at temper-
atures of 25, 35, and 45 ˚C. 4e arrows indicate resonance shi[ of 
all three valine residues upon increase in temperature, and boxes 
highlight aromatic-valine interactions and shi[s in Tyr resonances 
in response to temperature change. 
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3. Results 

3.1 NMR spectroscopy of TRPV1 temperature-sensing segment 
(Q727-W752) 

The 300-ms mixing time NOESY spectra (amide-
aromatic region) of the hTRPV1 temperature-sensing 
segment, residues Q727-W752, at different temperatures 
(298, 308, and 318 K) are shown in Figure 1. This seg-
ment displays extended, strand-like, secondary structural 
feature, with inter-chain N-H/N-H (dNN) NOE cross 
peaks observed at room temperature. Upon increase in 
temperature, the three valine residues exhibit the most 

significant shifts, while the single tyrosine residue also 
shifts continuously. New interactions between valine 
methyl groups and aromatic residues are appearing only 
at elevated temperatures (308 and 318 K), whereas the 
inter-chain dNN NOE cross peaks are disappearing at 
high temperatures. These observations indicate that up-
on increase in temperature, the temperature sensing seg-
ment experiences significant conformational change, and 
the hydrophobic core interactions are reorganizing in 
response to temperature change. The conformational 
changes at the temperature sensing segment are likely 
transferred to the transmembrane domain under the reg-
ulation at the PIP2 binding segment. 

Figure 2. NOESY spectra of mTRPV1 778-819 peptide. (A) Overlay of the dNN region of the peptide in buUer and in lipid bicelles with PIP2; 
(B) Overlay of the dNN region of the peptide in lipid bicelles with and without PIP2; (C) dNN connectivity of the helical stretch 811-815 without 
bicelles/PIP2; (D) dNN connectivity of the helical stretch 790-794 in lipid bicelles with PIP2; (E) dNN connectivity of the helical stretch 811-815 
in lipid bicelles with PIP2. 
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3.2 NMR spectroscopy of TRPV1 PIP2-binding segment 
(residues L778-T819) 

4e hTRPV1 PIP2-interacting peptide is largely unstruc-
tured in phosphate buUer without lipids in the temperature 
range of 25-45 ˚C, with the exception of a short stretch of 
residues 811-815, where a helical structure is evidenced by 
the sequential dNN NOEs (Figure 2A and C). In the presence 
of lipid bicelles (0.53 DHPC: 0.27 DMPC: 0.20 DMPG), 
however, the hTRPV1 peptide undergoes signi;cant confor-
mational change, and a great number of helical elements can 
be observed by dNN NOEs, especially when PIP2 is present 
(Figure 2B, D, and E). Although the helical stretch of 811-
815 is retained both in phosphate buUer and in lipid bicelles, 
the resonances have shi[ed signi;cantly (Figure 2A), indi-
cating a completely diUerent environment experienced by 
the helix. Comparing the spectra of hTRPV1 in bicelles with 
and without PIP2 (Figure 2B), many peaks are broadened in 
the hTRPV1 spectrum when PIP2 is absent, indicating an 
intermediate exchange between the lipid bicelles and 
hTRPV1 peptide, while these peaks are clearly visible when 
PIP2 is present in the sample, suggesting a reinforced inter-
action between the peptide and PIP2. 4e broadened peaks in 
the absence of PIP2 mostly come from the helical stretch of 
790-794, situated in the middle of the key residues R786, 
K789, and R798, suggesting an essential roles of these resi-
dues in mediating PIP2 interaction through an induced con-
formational change in this region. 

3.3 Molecular dynamics simulations of TRPV1 C-terminal 
domain 

A homology model for human TRPV1 C-terminal do-
main, residues G684-K839, was built from 2HE7 (FERM 
domain of EPB41L3) and 2R5K (Pentamer Structure of Ma-
jor Capsid protein L1 of Human Papilloma Virus type 11) 
structures that cover the full sequence of TRPV1 C-terminal 
domain. 4e sequence alignment between TRPV1 C-
terminal domain and 2HE7 and 2R5K sequences is illustrat-
ed in Figure 3. Five homology structures were generated by 
Modeller program [39], and the model with lowest objective 
function (molpdf) value and DOPE assessment score was 
selected for additional molecular dynamics simulations us-

ing NAMD package at 298 and 318 K, respectively. 4e MD 
models at both temperatures were properly equilibrated over 
10 ns simulations, as indicated by the absence of vacuum 
holes between identical periodic images and small changes in 
volume over time of the simulated structures. 

Although there is a homology model of the full length 
TRPV1 [27], the validity of this model is questionable. 4is 
model showed a mostly structured C-terminal domain, while 
the most recent experimental structure suggested a disor-
dered domain. In addition, our experimental results do not 
support the C-terminal domain features reported in the 
model. 4e most discrepancy lies in the temperature sensor: 
our data indicates an extended secondary structure, which 
was con;rmed by a β-strand observed in the cryo-EM struc-
ture, while the model suggested a helical structure for the 
same region. Our models for the TRPV1 C-terminal domain, 
shown in Figure 4, are, in general, consistent with the NMR 
experimental data, and are complementary to the cryo-EM 
experimental structure with limited information on the C-
terminal domain. Our model structures at both temperatures 
show two helices at the proximal C-terminal domain, con-
sisting of the conserved TRP box and the TRP domain that 
would link to the putative transmembrane segment. 4ese 
two helices represent the coiled-coil domain, and are respon-
sible for channel oligomerization. Down to the distal part of 
the C-terminal domain, both the temperature sensor 
(residues 727 -752, green) and the regulatory PIP2-binding 
segment (residues 778 – 819, blue) are largely unstructured, 
with the exception of a short stretch of a-helix in the PIP2-
binding segment (Figure 4A). At room temperature (25 ˚C), 
the non-polar residues within the temperature sensor (grey, 
space ;lled) are not close to each other in three-dimensional 
space. At channel activating temperature (45 ˚C), the non-
polar residues in the temperature sensor reorganize to form 
a hydrophobic core, consistent with NMR data that shows 
the appearance of NOE cross peaks between aromatic and 
valine residues. 4e formation of the hydrophobic core in-
duces conformational change in the heat sensor, and extend-
ed antiparallel β-sheets are formed. At elevated temperature, 
additional conformational changes are also observed in the 
regulatory PIP2-binding segment as the conformation be-
comes more extended in this region and a short stretch of 
helix also forms (Figure 4B). In addition, the coiled-coil 

Figure 3. Sequence alignment of human TRPV1 C-terminal domain (residues 684-839) with PDB ;les 2HE7 and 2R5K. Identical residues 
are shaded black and similar residues are shaded grey. 4e alignment E-values are 1.3 for 2HE7 and 4.3 for 2R5K. 
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structure along the TRP box and TRP domain changes the 
relative orientations between the two helices, indicating a 
conformational change migrating from the temperature sen-
sor into the transmembrane segment. 

4. Discussion 

Temperature sensing TRP channels are modular, allosteri-
cally controlled, multifunctional protein sensors that can 
integrate a wide variety of stimuli, including temperature, 
acidic pH, cell membrane voltage, and intracellular Ca2+ lev-
els, respond to chemical agonists, alcohols, and endogenous 
cannabinoids, and induce hyperesthesia under nociceptive, 
inTammatory, and neuropathic conditions. 4e functions 
and responses of TRP channels are also strictly regulated by 
membrane-associated second messengers (such as PIP2) and 
phosphorylation states. 4erefore, it is important to charac-
terize the structures and conformations of the C-terminal 
domain in response to temperature and PIP2 regulation, key 
information currently lacking from the literature. 4is study 
reports our initial attempt in obtaining structural infor-
mation and assessing conformational changes of the TRPV1 
C-terminal domain at atomic details under channel activat-
ing conditions. 

At room temperature, both our NMR spectra and molecu-
lar dynamics (MD) model show that most regions of the C-
terminal domain, including the heat sensor and PIP2-
regulatory segments, appear unstructured with the exception 
of two helices around the conserved TRP box and TRP do-
main, a coiled-coil segment responsible for the oligomeriza-
tion of TRPV1 channel, consistent with the recent cryo-EM 
structure of TRPV1 showing an α-helical TRP domain [14]. 
At channel activating temperature (45 ˚C), our NMR experi-
mental data and the MD model demonstrated a dramatic 

conformational change at the heat sensor, involving the for-
mation of various hydrophobic valine-aromatic interactions, 
accompanied by increasing in the β-strand components in 
this segment. 4is C-terminal β-strand component was also 
observed in the cryo-EM structure [14], which is an im-
portant interaction point to the N-terminal domain. 4is 
change of conformation at the heat sensor propagates 
throughout the C-terminal domain, including the PIP2-
interacting segment and the coiled-coil structural motif, and 
eventually activates the channel and opens the pore in the 
transmembrane segment. 

Our experimental NMR results, consistent with our MD 
models, also show that the TRPV1 PIP2-interacting segment 
is intrinsically unstructured in the temperature range of 25-
45 ˚C; only a short stretch of helical structure in this segment 
was revealed in the MD model, which was also observed in 
the NMR experiments. 4e TRPV1 PIP2-binding segment 
seemed to be able to interact with the lipid bicelles, which 
consists of 80% neutral lipids (DHPC and DMPC) and 20% 
negatively charged lipids (DMPG). 4e TRPV1 C-terminal 
domain contains several clusters of basic residues (Lys and 
Arg) that are positively charged under experimental condi-
tions (pH 6.6), including a segment near the TRP box and 
TRP domain (residues 694-721) and the putative PIP2-
interacting segment (residues 778-819). 4ese positively 
charged basic residue patches may possibly interact with the 
negatively charged DMPG lipid through electrostatic inter-
actions, but such interactions are largely non-speci;c, as 
evidenced by the broadened NOE cross peaks in the pres-
ence of lipid bicelles without PIP2 (Figure 2B). Only in the 
presence of 4% PIP2 (-4 charge under experimental condi-
tions) in the lipid bicelles, the PIP2-interacting segment un-
dergoes signi;cant conformational changes, clearly adopting 
secondary structures, as illustrated by the shi[s and appear-

Figure 4. Computational models of TRPV1 C-terminal domain (residues 684-839) at 298 K (A) and 318 K (B). 4e temperature sensor (727 
– 752) is colored green, and the regulatory PIP2-binding segment (778 – 819) is blue. 4e key residues forming the hydrophobic core (pale 
green) in the temperature sensor and the residues essential for PIP2 binding (light blue) in the regulatory segment are shown as space-;lling 
model. 
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ance of new NOE cross peaks (Figure 2B). We believe that 
the PIP2-interacting segment is involved in a specific, 
electrostatic interaction with the PIP2 molecule. This 
observation agrees with early studies on other PIP2-
binding peptides (such as MARCKS) that these basic 
membrane-bound peptides only sequester multivalent 
(such as PIP2), but not monovalent (such as PG or PS) 
acidic lipids [41, 42]. 

5. Concluding Remarks 

TRPV1, a multifunctional ion channel protein, is an 
important drug target for novel analgesics and potential 
modulators of the effects of substances of abuse, includ-
ing alcohol and illicit drugs. However, the lack of essen-
tial structural information on TRP channels greatly lim-
its the understanding of the channel functions and 
mechanisms in mediating relevant biological processes 
and physiological effects. Here we report our experi-
mental NMR studies and MD simulations in revealing 
potential structure-activity relationship of the TRPV1 C-
terminal domain. In conclusion, the C-terminal domain 
is largely unstructured under normal conditions (25 ˚C), 
with the exception of the proximal TRP box and TRP 
domain region, which forms a helical coiled-coil struc-
ture, and is responsible for the oligomerization of the 
channel. At channel activating temperature (45 ˚C), the 
temperature sensor (residues 727 – 752) adopts an ex-
tended secondary structure with the formation of a hy-
drophobic core involving several valine and aromatic 
residues within the sensor. The structural changes at the 
temperature sensor induce a substantial conformational 
change throughout the C-terminal domain, and transmit 
into the transmembrane segment to activate the channel. 
The PIP2-interacting segment (residues 778 – 819) is also 
intrinsically unstructured, although a short stretch of α-
helix was observed. This segment specifically interacts 
with PIP2 (-4 charge) electrostatically through clusters of 
basic residues, but does not interact with monovalent 
lipid, such as DMPG used in this study or POPS as in the 
actual mammalian plasma membrane. Our study con-
firms the important roles of the C-terminal domain in 
temperature sensing and PIP2-regulation of the TRPV1 
channel functions, and provides structural insights into 
the mechanisms of the C-terminal domain in mediating 
these stimuli. Although a high-resolution cryo-EM struc-
ture of a minimum TRPV1 construct is now available, 
this structure lacked the regulatory PIP2-binding seg-
ment of the C-terminal domain, and besides the α-helix 
of the TRP domain and a β-strand within the tempera-
ture sensor, limited information was available for the 
functionally critical C-terminal domain in this experi-
mental structure. Our models of the full C-terminal do-
main, complementary to the experimental structure, 
therefore, provide key information in understanding the 
channel functions. 
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