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Abstract: Transient receptor potential vanilloid member 3 (TRPV3) is a temperature-sensitive cation
channel protein, which contributes to nociception, itch, hair growth, emotional control and the pathophysiology
of migraine. However, research progress on TRPV3 fundamental molecular biology is rather slow, compared
to other TRP channels due to the lack of its selective antagonists. It’s necessary to identify TRPV3 selective
antagonists for the study on TRPV 3 physiological functions. In this study, several selective TRPV 3 antagonists
were identified by ligand-based virtual screening of shape-based similarity and electrostatic matching. The
most potent one (V-39) blocked 2-APB-activated currents in a stable human TRPV3 expressed HEK293T cell
line with 1C5,=18.0+1.1 pmol-L™* (n=4). Besides, the interaction pattern between TRPV3 and its antagonists
were studied through docking the antagonists into a homology model (TRPV3_HM4) generated from the crystal
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structure of TPRV1. The docking results show that the binding site of TRPV 3 locates between linker domain
(of N-terminus and TM1) and TRPBox. There are a -z stacking interaction and hydrogen bonding interactions

between compound V-39 and residues His-310, His-314 and Arg-577 of the pocket.

Identification of these

antagonists provides new probes for understanding the pharmacol ogical function of TRPV 3 channel.
Key words: virtual screening; TRPV 3; antagonist; selectivity; docking
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Figure 2 Fluorescent calcium FlexStation assay results of compounds V-13, V-16, and V-29. Inhibition of calcium intensity in
TRPV3 channel expressed HEK-293T cells in response to the mixture of the tool compound 2-APB (200 pmol-L™) and test compounds
by FlexStation3 fluorescent calcium assay. (a), (b) and (c) correspond to compound V-13, V-16 and V-29, respectively. The screening
scheme consists of 80 seconds (from 100 sto 180 s) for test compounds.  After bath application of 2-APB that activates TRPV3in 100 s,
fluorescence intensity of test compounds was smaller than that of blank control with 0.4% DM SO respectively. The final concentration
of these three compounds V-13, V-16 and V-29 was 54, 46 and 75 pmol -L %, respectively

a 2-APB (200 pmol L) b 2-APB (200 pmol L") € 2-APB (200 pmel- L)
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Figure 3 Electrophysiological assay results of three compounds, V-13, V-16 and V-29. Whole-cell current of TRPV3 in response to
2-APB (200 umol-L ™) and compounds.  The current decreased as soon as compound V-29 was added into the bath, where TRPV3 was
activated by 2-APB and current increased accordingly. The final concentration of these three compounds V-13, V-16 and V-29 were
approximately 54, 45 and 25 pmol-L?, respectively



MRS BT RRIE. 270 ER AR ) TRPV 3 & £/ 7 4 50 i) R 3 - 969 -
a Compounds 200 pmoliL-ATTE b 16 Compounds 400 pmol I \-1cr.| c Compounds = Hml.L : C?p
40+ : i X - 5 —
& .29 144 - 204 u é-
354 B - o : .29 ity
& 'Yy r & (L.4% DMSO AR oy s e
0 ,&?‘w il 4300 ymol L1 AITC 124 i v ‘i“‘ s DMSO0 o fds XY
- 0 pmol-L' Men 154 Ay B’ P
251 aa ) 4i 1t S em T
= 204 . i — 81 L i =) 3%'. " cf = iy
B2 2 20l Bt
154 7] Ry + v =3 AL wem 'r'. 1
10 T 4 ww *‘ . - ﬁ"b‘,
fs‘ 54 - Sy
| #7 NN RO
. ..\_ . = . wh *{1.4% DMSO
04 UF U-F & 3 ol L Cap
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 S0 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Time /s Time /s Time /s
5 a {8 ¥ 1
d Compounds 500 pmol- L' 2 .-’\PP Compounds 0.1 ymol L' GSK
504 ’ '
FTs 404
ok -0 & b . i
404 e o 0.4% DMSO rya Pran A
e i 4 500 pmol L 2-APB 304 r
o . E .
304 [
o 4 A \ _ p s
= o = 204 M‘A'A‘ 1.,""!..-
o 201 A = -~
a‘ al :F‘ -+
10 e 4 : wd 4 .
&y e b ﬂ.n_.'\q-' .29
0 m W s s e * 1.4% DMSO
ow e 401 ol L GSK
0 20 40 60 80 100 120 130 160 180 200

c'} 20 40 60 80 100 120 140 160 180 200
Time /s

Figure4 Compound V-29 performed no inhibition on TRPA1, TRPM8, TRPV1, TRPV2 and TRPV4 channels.
cence intensity of these five channels varies, none of them was inhibited by compound V-29 (75 umol-L™%).
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fluorescence intensity of compound V-29 was not smaller than that of blank control with 0.4% DMSO after bath application of AITC

(300 pmol-L ™) which activates TRPA1, indicating that compound V-29 didn’t inhibit TRPA1 channel.

TRPM8, TRPV1, TRPV2 and TRPV4, respectively

ARD [X1, &M H TRPV3 FARIR: TRPV3_

HM4. [Hitt 1~116 A7 i) B B ik A 0 SRk 1, [
TRPV3_HM4 L 52 3 ) hTRPV 3 Hifh /b 116 N2 IE R
BRI, 1ZAERLE S PTOCHECK FSZARAL 2206 0F A%
BE TR KL DL SRR S5 R ) LA 2 43 BT, 99.8% Bk ki
TEAE T 52 () DX 3 P 1Y), Ul B AR B 2 A B
TPRV3 5B BAE a1 D 48585
K, BRI Chung 251045 B 7 TPRV3 il 2-APB #i
HAE P B FE: His-426 1 Arg-696. 2-APB
& TRPV3 HIBEEEN A, ¥fF A TRAEY 2
N T #09E TRPV3. i 3, &%) V-29 Xf T 2-APB
BOEH) TRPV3 [R4MfilE R A P e, it — W0
BRI, MM 2-APB, % TRPV3 %76
A HT AR . SR AR P BLA A 72, TRPV3 X} T 51 5 1%
BRI 0 OB M . 5 LRI, Xk A9 V-29
%u 2-APB T T4 1"JLEI’JH3XT WEs (@ Fimw, ™
S ESVEAER & X Rk TRPV3_HMA4
Eﬁ linker X3k (N ¥ Al TMl) PLK TRP Box 474
ML, INZX A AT EETE K TRPV3 i /L&
VHEAERPEEDE., TRELED V-29 F
2-APB 73515 TRPV3 HM4 BEAT R[4, w44 5 0
7w, MEET 2-APB, th&¥ V-29 Eﬂu/m)\iu T
F4$ (B 5), W IALEY) V-29 T 5 e ik Hb 5 4

(b), (), (d) and (€) correspond to

2-APB 5 TRPV3 1 #AL TS 2] ##] TRPV3
IR . R, 2-APB 5 TRPV 3 A B AE H ()47 B 7] G
#& TRPV3 5 H ik e+ Him A0 B AE H st D48,

Figure5 Comparison of compound V-29 and 2-APB, including
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Figure 7 Electrophysiological assay results of compounds V-39, V-46 and V-53. Whole-cell current of TRPV3 in response to the
mixture of 2-APB (200 pmol-L ™) with compounds. The current decreased as soon as test compound was added into the bath, where
TRPV3 was activated by 2-APB and current increased accordingly. The final concentration of these three compounds V-39, V-46 and
V-53 were approximately 23, 20 and 16 pmol-L ™ respectively
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Figure 8 These three compounds, V-39, V-46 and V-53, performed no effect on TRPAL1, TRPM8, TRPV1, TRPV2 and TRPV4
channels.  Although the fluorescence intensity of these five channels varies, none of them was inhibited by these three compounds, V-39
(57 pmol -L™%), V-46 (59 pmol-L ™) and V-53 (48 umol-L %), respectively. (a) From 100 sto 180 s, fluorescence intensity of compound
V-39 was not smaller than that of blank control with 0.4% DM SO after bath application of AITC (300 umol-L ™) which activates TRPA1,
indicating that compound V-39 didn’t inhibit TRPA1 channel. The effect of V-46 (59 pmol-L ™) was the same as V-39. As to V-53
(48 pmol-L ™), fluorescence intensity even increased, indicating it may activate TRPAL. (b), (c), (d) and (€) correspond to TRPMS,
TRPV1, TRPV2 and TRPV4, respectively
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Figure 9 The dose-dependent inhibition of TRPV3 current by compound V-39 in HEK-293T cells expressing TRPV3 channel. &
Representative whole-cell currents of TRPV3 channels inhibited by increasing the concentrations of compound V-39 from 1.0 pmol-L™*
to 300.0 pmol-L ™% b: Curve fitting in red represents dose-dependent inhibition of TRPV3 by compound V-39 with an 1Cs of 18.0+1.1
pmol-L ™! (n=4 for all data points)

a

Figure 10 Putative binding sites for compound V-39 in TRPV3 channel. a Location of 3 key residues mapped to TRPV3_HM4,
the TRPV3 monomeric model. His-310, His-314 and Arg-577 correspond to His-426, His-430 and Arg-693 of complete hTRPV3.

R =4

Compound V-39 and the key residues are presented in the form of stick.
stacking interaction is drawn in a cyan dashed line. b: Side view of molecular docking of compound V-39 into TRPV3_HM4 using
Maestro Suite software. The helices are colored by red. The ligand is depicted as a stick presenting in cyan. The binding pocket is
composed of residues located in linker domain (of N-terminus and TM1) and TRP Box. Compound V-39 is deep in the pocket

Hydrogen bonds are drawn in yellow dashed lines, and z-=
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