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Regulating TRPV4/Smad7 Signaling Pathway*
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ABSTRACT Objective: To investigate the effect of interleukin-18 (IL-18) on the proliferation of Cutaneous Squamous Cell
Carcinoma (CSCC) and its possible molecular mechanism. Methods: Exogenous IL-18 was used to stimulate skin squamous cell
carcinoma A431 cells and Colo-16 cells for 24 h, 48 h and 72 h. The proliferation of cells was detected by CCK-8. After 48 h stimulation
by qRT-PCR and western blot, expression of transient receptor potential vanilloid 4 (TRPV4) and Smad7, p-Smad7. After exogenous
IL-18 stimulated squamous cell carcinoma A431 cells and Colo-16 cells for 12 h, A431 cells and Colo-16 cells were treated with TRPV4
agonist G3 for 36 h. Cell proliferation was detected by MMT, qRT- The expression of TRPV4 and the expression of Smad7 and p-Smad7
were detected by PCR and Western blot. Results: Exogenous IL-18 stimulated A431 cells and Colo-16 cells to significantly promote
proliferation, inhibit TRPV4 expression and activate p-Smad7 expression. TRPV4 agonist G3 partially offsets exogenous IL-18,
proliferation of A431 cells and Colo-16 cells. Conclusion: IL-18 promotes the proliferation of squamous cell carcinoma of the skin , it
may be related to the down-regulation of TRPV4 and activation of Smad7 signaling pathway.
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B2 R SR 20 B8 A431 Fil Colo-16 L) K 1F & R ik 41 it Ha-
CaT W4 [ rhRHE L i 20 M M 2 . CCK-8 380551 &2 1 s AR
A RN R 3 e iR & SDS BEE 2 M SRR VL (45
S AL R RAEY A B F ;s DMEM G4 IS B A
AR . 5 R R IR G 5 32 [E HyClone; Actin IL-18 |
TRPV4  Smad7 Fl " HiHu Al HIEE Abcam,

1.2 Fik

12.1 CCK-8 5 SELG 455l A48 Bz ik S5 bR 4 i Js 4w &
A431 Fl1 Colo-16 ZUHIEL 4 10° 4> /£, X M2 A1 i A,
SCEG4H 1L-18(100 nm)AbFRPTAR AL, 37°C , 5% CO, K374 M 1
%24 h 48 h F1 72 h; TRPV4 3 2h7 G3(10 nm)ib ¥, FE I —
# o RiFREEHRERFLINA 20 wL # MTT,37°C,5% CO, 5374
WEEFR LIRS 4 h, FIRFHEIKED 10 min, FEHRIL 490 nm
WA I i [7]— B[] &5 OD i, FHINAR (%) OD {H#F47 40 i3 58 5%
W ) 434 o

1.2.2 qRT-PCR 435Il YR Bz Uk S5 DR 240 0 9 4 i R A431
Colo-16 HHAE%L 4% 10° 4~ /5L, %I HRZL40 M ELEeAliAR , L4
IL-18(100 nm)4b FRF KRN ; TRPV4 #42h7] G3(10 nm)ib3 12
h, R E—4 . BiFEMUBEE 37°C 5%CO, #HF T F= 4 gl 45 40
JHL, T e BT G A0 R B 8 i S SRN PCR U, 514
% %) T :Actin (Forward ACCCACTCCTCCACCTTTG;Re-
verse CACCACCCTGTTGCTGTAG); TRPV4  (Forward ATC-
CTTTCCGGCGACACCCGAT ;Reverse TCCAAGGCGTAGAC-
CAA);Smad7 (Forward AGCCAATTTTAACTGAGGAGT ;Re-
verse GGCAAGTTGATTGGAGGGA),

1.2.3 Western Blot 4351l % 2 57 Jk DR 20 Fifa 63 40 B R A431
H1 Colo-16 4HI%L 4% 10° 4~/ FL, X HR A1 40 M EL BRI , 5256
2H TL-18(100 nm)4h FRPI R AN ; TRPV4 3#23hi7] G3(10 nm)kb 3
12h, EBE —, B 37°C 5%CO, #7554 36 h
JE WA AR, PBS PRis 1 min J5 i3 A 2 R 1) 550 9 24
R VK 246, 30 min JREHELOWARE A .. BAERTERE
Jn_EREE R, WK E 5 min, SDS-PACE HLK)5 EF THERRAE,
SN T Ja I BLRR A W32EA T B, PBS-T 15358 , Y924 1:1000 #5
B¢ Actin \PI3K & Smad7, =I5 E | h/g 4 i, WHRE
THUES IR " P IRF R 90 min, PBS [ & ik, ZOGHIMR.
1.3 Gt o

FA BN SPSS 16.0 i1, THERREYLITY
B+ BRI (os) T, PHZLIR] LLER T € K556, LA P<0.05 i HAT
Gt
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FHMEE TL-18 Hili% 24 .48 F1 72 h, P 3k CCK-8 5230460 )
TR AN TR (] S A B GBS L, 255 o IL-18 i A431
1 Colo-16 4 JI/N[R] A 8] , 20 I HEFE BE 1 ¥4 1550 , 24 h(A431 vs.
A431+IL-18=0.427 + 0.02 vs. 0.589 % 0.16;Colo-16 vs. Co-
lo-16+IL-18=0.303 # 0.07 vs. 0.43 * 0.16);48 h (A431 vs.
A431+IL-18=0.644 + 0.36 vs. 0.853 * 0.41; Colo-16 vs. Co-

lo-16+IL-18=0.464 + 0.37 vs. 0.732 + 0.28);72 h (A431 vs.
A431+IL-18=0.778 # 0.32 vs. 1.113 % 0.66;Colo-16 vs. Co-
lo-16+IL-18=0.71% 0.52 vs. 0.866 £ 0.44), ZFHAEF 2%
X (P<0.05), WL 1,
2.2 HNIEME TL-18 #0057 BR 8k 4R A TRPV4 B3Rk s
Smad?7

5 IER B A0 2R HaCaT AH L, AR B2 Bk ol tR 200 it g
A431 F1l Colo-16 JE4H i N TRPV4 B mRNA FN7E [ Fik Bk,
Smad7 (1 mRNA FIHE 1 IR 5 ; SMEPE TL-18 JiliE 48 h )5,
PO BE 40 i P TRPV4 () mRNA A [ 3k iF — 25 R AK, i
p-Smad7 ) mRNA FIfE I RAH BT, Z5HEA S5
= L(P<0.05),
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Fig.1 Effect of IL-18 administration for different time on the Proliferation
of A431 and Colo-16 cells

2.3 TRPVA4 #zhF G3 #Lil SMEE IL-18 R i3t & BRI 24 h s
YRS F

IL-18 #ili#k 12 h )5, #4F TRPV4 ji%zh#] G3 kb¥E 12 h .36
h 160 h, Z55 8K G3 AR T IL-18 X} A431
HI Colo-16 41 Ji 4 % (4 12 3 fE FI ,24 h (A431+IL-18 vs
A431+IL-18+G3= 0.502+ 0.23 vs 0.32% 0.07; Colo-16+IL-18 vs
Colo-16+IL-18+G3=0.43% 0.16 vs 0.28+ 0.05);48 h(A431+IL-18
vs A431+IL-18+G3=0.812% 0.26 vs 0.591+ 0.21; Colo-16+IL-18
vs Colo-16+IL-18+G3=0.692 + 0.13 vs 0483 * 0.17);72 h
(A431+IL-18 vs A431+IL-18+G3=1.105% 0.36 vs 0.763 + 0.41;
Colo-16+IL-18 vs Colo-16+IL-18+G3=0.824 + 0.32 vs 0.617 %
0.12), ZR BA G L(P<0.05), VI 458 4587% TRPV4 7]
DAVl iz ok St R 200 s 40 A ) 1 5
2.4 TRPV4 #zhF G3 #%ii SMEHE IL-18 ¥ 57 Bk 854K 40 R s
TRPV4 #1 Smad7 gI4E

EAMEME IL-18 H#4 12 h /5, TRPVA s3] G3 A4k 1
36 h, 25BN :G3 A2 ATEE TRPVA F35 4 Frig m, i
p-Smad7 FKEFE, 25 HA G2 5 L(P<0.05), ¥/~ TRPV4
1 Smad7 £ Bz P BiRIR 20 g e A AR PR B R
3 9HE
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Fig. 2 A: qRT-PCR was used to detect the expression of TRPV4, p-Smad?7
and Smad7in the two cells after 48 hours of exogenous IL-18 stimulation.
B: Western blotting was used to detect TRPV4, p-Smad7 and Smad7in the

two cells after 48 hours of exogenous IL-18 stimulation.
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Fig. 3 Proliferation of A431 and Colo-16 cells stimulated by IL-18 at

different time points after G3 treatment
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Fig. 4 A: qRT-PCR detection of TRPV4, p-Smad7 and Smad7 expression
in two cells of G3 administration after exogenous IL-18 stimulation for 12
h; B: Western blotting detection of exogenous IL-18 stimulation for 12 h
after G3 administration expression of TRPV4, p-Smad7 and Smad7 in

strain cells

ML I AT AR Mo A K IR F- (Hepatocyte Growth Factor, HGF)FI'E#F
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AR AR R AL A, AT SE R A4 A e 2 P 40
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Smad7 5P REAR , M SR AN A4 AE BE T

Smad7 {2 —Rhfit s 5L A, R SR I A AR e
WA Y IEE, ol LATE AL AKT, 25 P i i i 3658 08 T 40
T HEERS % — R 5 M) 17 9™, Smad7 41 /& TGF-B 15 5l
MR E I, BENS A RLHWT TGF-B (55 % . wET,
Smad7 W] LI SE T SRR A0 2 1b A b A 5 2 44 An i, fig
JHF P28 240 JEL 0% J8 B RG R 0, T Ak % iR A DG BT 24 40 B
TGF-B i S Smad2/3 B E2 LAY RIS th 15 S Smad7 #yid ik,
1A Smad7 A LIS ] 15 Smad2/3 (14 375 A8 e AH G A
LT LAY TGF-B/Smads {7554 538 i 1 1F 785 b 11 iy
KA, FEUREEAKRKES K. Smad7 fE) Smad & K E#H
B —F 555 S HE A, HAE PIK3-MAPK {5538 % i
FNFZMERR, AR —FE R4 P9 55 S5 H , Smad7 7685
T KRR A E G S o R rh R S AR EE RS, T
FTFWIAE 1 498 FE A 4180, Smad7 769 41 81 P (1 3238 T
R TIER AL, RO R T M DA% 12
7 Smad7 [ 55 23k 5 1 I B %A 1T 4322, Kiyve SEHF5E
FW] Smad7 W FKIASFH L T TGF (55 B4 5 H K &
TSRV FE , AT 58 Jo0 i 40 L F) 18 5 R B BE 127 Klleeff 25
WFoE B, 72 AR T Smad7 mRNA 7K &5 F 1F 3 i i
Ji:, IR Smad7 7B R4 il %Y Smad (9, 1 ] TGF-B/Smad {5
5 AE AR P A S BRAS A X TGF-B MR, T {2
RN A A e,

BV A LIRAR ST 31 Smad7 15 S5- J7E s & 2k kit
R B AR A, PI3K 0] LLIE [A] 4% Smad7 i H & AR B R
k., 1 TRPV4 A LI PIBK {5558 B>, A5k 3 TRPV4
FELE B T (2R BEARH 2 P-Smad7 FaR7Esm , Hls
57 Twist 4545 B0 4 BT A R 22 68 1 14 2558 e,
A, Smad7 553 6 ok M Twist 235 0 10 il 98 9 e
o AWFFTIEN Smad7 {7538 38 i 1% N-cadherin i 5 i
IR LR AN il E-cadherin MM A 5 54 #% 25 40 g 55 5k £ i
B AN 2280, Smad7 {5538 HE i fid i N-cadherin Fi%
B4 LR RN S & IR AR I 9, AR HE ISR
TG X SEFSY 22 B Smad7/TRPV4 {5538 B 7R MRt 8 F {222
DA K EMT i % Ji i A it 5 22 A9 /2. {2 Smad7/ TRPV4
55 308 ST 7 JR A R 4T R A 2 i %o ik 8 DR 40 e o 4
AT RE R AT AN 52 A

AHIFSE AR R IR 40 M A431 il Colo-16 4 i N AF5E X
%, FHANEE IL-18 45 2550034, % B IL-18 nf LUt 57 Sk ik 4
MR . RIS, IL-18 A0k e R BER A0 e 40 TRPV4 1)
FEAIMESE Smad7 (5. FH TRPVA 05 G3 44245 AT HE
THAMNEE TL-18 ik Bz kiR A0 R A6 7/, TRPV4
FIRA TGN, 1T Smad7 FIkFEAL, 1300 B 2, F— 4
7 TRPV4 il Smad7 £ Bz Jik 85 R 41 A 95 14 Je 2o 2 P e 3] o 22
YEF, TRPV4 {435 F1 Smad7 B350 v LIRSS 17 JHk itk 4 i
P W) K BRI S v k- BE 7 o

25 LR, TRPVA J Smad7 7 17 IR 5AR 40 a8 19 5 4 3
K, DTG F SR AR 20 938 T B B8 ikt 1fii TRPV4/Smad7
(EESE M DR, BT IL-18 7504 HAh4FJH ¥ TR-
PV4/Smad7 {5538 A f Tl — 2 BFSEIESE .
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