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Abstract: We established a cell based high throughput screening model by calcium assay on fluorometric imaging plate reader for
finding modulators of TRPV3. The TRPV3 expression vector was transfected into HEK-293 and stable cell line expressing TRPV3
was selected with antibiotics. Upon TRPV3 specific modulators stimulated, pharmacological characteristics of TRPV3 over
expression cell line were detected by calcium assay on fluorometric imaging plate reader. Assay conditions were optimized and
stability of the model was observed. The reliability and accuracy of application to 96 and 384 well format high throughput screening
were also evaluated. A stable HEK-293 cell line highly expressing TRPV3 was established. TRPV3 specific modulators could
modulate calcium signal through TRPV3 in dose dependent manner. Optimized screening condition was established by assay
development. This model is stable and sensitive, and meets the requirement of high throughput screening by Z'factor validation and
Spiking test. This cell model can be applied to screening TRPV3 modulators by calcium assay.
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Hygro(+)#A, #EEHiEZR Hygromycin B M 4% Yyt
#| Lipofectamine 2000 W4 A Invitrogen; A & 5
(HEK-293) 41 fifd th A< 52 3 % PR A7 BEZR BT (DPBA),
2-F e O F IR MR £R (2-APB), HMk F-127 K —
H 2L IV (DMSO) Iy - Sigma-Aldrich; %741 (RR)
H Tocris; MatriGel 35t F BD Bioscience; 5% 1
58] Fluo-3/AM 4 1 Molecular Probes; 96 fL &%
384 fLAR (PAEEE W) [ Costar; FLEX Station %¢
Yo% 43 ¥ 2 45 H Molecular Devices,
12 SKWHZE
121 EENWFE

FHINA 10%Ji6 4= 1% ) DMEM #5537 5 T
37°C. 5% CO, M4 55 3% HEK-293 4ilfify, 5% yediefk
HRF AL L 50%11 %% FEHERN T 6 FLAROIT R SR 1 o
B M S A PR IC B TRPV3 A% Kk Uk
pcDNA3.1/Hygro(+)/TRPV3 %54 A HEK-293 4l iy,
LT R AR Lipofectamine 2000 47 ME B/ i F i
7o ¥4 24 h DUJE, K400 1:20, 1:30 F1 1:40
FIRE R L BRI 22 10 om B3RP B35 . FR KA
Ve & Hygromycin, ZHE 100 ug/ml, ik
RegRdy 2 JRIEa), SR A X RE A A R B e
HEK- 293 4 i) 4 #8581~ o P IR A5 1Y) 240 it 5 5 [ AT
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DPBA 1EFH T 4l it v [ BT 5 R 1 45 3 £ 55 Pk ok FH 4
FLfE . Pk DPBA HIUE AT BB 51 A 8515 5 1Y SOk
(VLB SRS 0fR) RS KEE5%, FFiktT i — 201
B UE o B Y A0 ARG 26 29 1K ) 90%HT, DL 1:8 & 1:12
Z IR R R L AR5 3R, EHIAE 1 R 2 4R
AR, 2 25 QUL L, AL R 2
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i), 37°C. 5% CO, WEAfi G TR 7% o 4% Jai Ao I 5
BHT, NOERRREFEEE, 100 pul/96 fLuk 30 ul/384 fL
A 1 x 858 FHUSSSE Yk, T 37°C b aE 2
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Fig. 1 Screening of TRPV3 positive cell clones
Each cell clone was challenged 100 umol/L DPBA
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Fig. 2 Effects of Pluronic F-127 added in Dye-loading

solution

TRPV3-HEK response induced by 100 umol/L DPBA at different
concentration of Pluronic F-127 used for Dye-loading solution
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{4 29.17 umol/L, 2-APB 1 ECs, {2}y 14.72 umol/L,
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Fig. 3 DMSO tolerance detection
The calcium signal of stimulated (100 umol/L DPBA with DMSO,
Grey) and un-stimulated (Assay buffer with DMSO, Black) on
TRPV3-HEK
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Fig. 4 Dose response of agonist on TRPV3-HEK cell line
ECs, value was determined using GraphPad Prism 5 software
2.3.2 TRPV3 #7119 F70
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VG B g Ak o AN AR BE Y RR 1T TRPV3-
HEK 4fiffi5& 10 min, ZJ5HAHFERE Y DPBA #ilj,
RGN 240 6 PR 65 18 R P ) AE fb (8] B) . IR EUR, B
NI RR M EER AN, A TRPV3-HEK 4t P A 45 3
AW D, FIH AR ALV, 1Cso fH A 1.05 pmol/L,
53k A A T
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5 #0#IF RR 3 TRP-HEK £ B o 51 8 3z
Fig. 5 Dose response of blocker RR on TRPV3-HEK
cell line
Agonist DPBA (35 pmol/L) was used to induce calcium influx.
1C5o value was determined using GraphPad Prism 5 software
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h SR ) TRPVS i e A5 Y py R i 1, #
TRPV3-HEK il 7E AT ML A HT4E R 0 5508 T Kx
2% 25 QUL b o Z )5 RGN DPBA 5 RR 75 &5 %
50 TRPV3-HEK 4 il I i44E (1 6).id 1 DPBA
BRI AT LAE H, #0557 DPBA 51 85 i (5 57
AN AR B A0 b LA RAT AR, 153 B ECs [HIX
A B B AR (FE 1) M F RR XFAEL TRPV3-HEK
20 0 A Pt 2 TRV RE 1Y, 1Cso T REAR R — 8 (3¢ 1),

AL AT L, % TRPV3 41 i R F4 2 1
%1 BUET DPBA RHNHIF RR /EAF TRPV3-HEK
AR ENMAERELS
Table 1 Summary of the compound potencies for agonist
DPBA and blocker RR at TRPV3-HEK different cell

passages
Passage 1 5 10 15 20 25
ECso (umol/L) 2551 2428 3519 3344 3202 29.13
1Cs0 (umol/L) 3.09 3.32 171 1.59 121 151

The ECs or ICs values of the dose response were determined using
GraphPad Prism 5 software
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Fig. 6 Stability of the TRPV3-HEK cell line
Dose response curves of DPBA and RR (DPBA is 35 umol/L) for
every 5 passages (P1-P25)
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Fig. 7 Z'factor determination in 96-well plate format
TRPV3-HEK cell line was stimulated with 100 umol/L of DPBA
(black) and assay buffer (white) respectively

e, VAR O e AN R AR B) 0 25 S, AT
2K T 10 B 96 fLAR A Z'IRFE, B FEALIE
£ 2 ik e, Hrb 140 A 100 umol/L DPBA
FE R BRPEXTRE, 53 1 S0 A 22 vl A S BR 1 X6 BEL
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ZWFHKTF 05, Mk, % TRPV3-HEK #75E F
o 96 FLAR AT TRPV3 875 7] % i 1 B 07 1

F2 ELEEN 10 3R 96 ALIARIN Z7FEFE

Table 2 Individual plate Z'factor in ten consecutive
96-well Plates

Plate 1 2 3 4 5 6 7 8 9 10

z’ 0.75 0.75 0.84 0.80 0.68 0.76 0.83 0.87 0.85 0.65

R PEA 2B AR 2 75 5 P O v e Y O, R
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18 T O
2.5.2  Spiking £ 7F

IRz TRPV3 el i i ik 28 45 1) R Sk %
AR, ATRAHT Spikmg %E@Lﬁ%ﬁﬁ%ﬁ%ﬂ%
TE . Spiking 5256 & —Fh A F C AR 5 700 A0 5 SRR AR
FH 2 HG B AL A A4 % i 16 2R G0 0 4760 19 7 325,
AL LI IE i A 0 e R G R IR AT B
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Yy, XxEefb &R GE S5 TRPVI A AET/E; 54
LA B AR e #) DPBA(L umol/L., 3 umol/L,
10 pumol/L . 30 umol/L . 100 umol/L); [FF 8 4~FLjm
NG WA A BAYEST IR, 8 AL A 100 umol/L
DPBA fERBHPEXS ;£ FLH DMSO R4k B
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PR ES AR S, SRS RAHTT (B 8A). [FIHT
BEHLIN A E DPBA 1) 5 ML= LS HilE S,

FEP A FRH RSN, DPBA Y ECsofE 4 25.34 pmol/L,

53k EMFE(E 8B). 45 TR, % TRPV3-
HEK it A R %, v LU F &l 5 25 W i i
FGEF A H TRPV3 #7557 .

=

=0~ Compound 10 umel/L

804 -0+ DPBA 100 umol/L
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g 604 B o - DPBA 10 pmol/L
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8 Spiking &N
Fig. 8 Spiking test
A: scatter plot of spiking data; B: dose response of the positive
control (DPBA). The ECs, values of the dose response were
determined using GraphPad Prism 5 software
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