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I hypothesized that TRPV4 (Transient receptor potential cation channel subfamily V
member 4) channels in oral mucosal epithelium have sensitivity of hypoosmolarity
from saliva, and support the homeostasis of oral epithelial structure. I investigated the
sensitivity of hypoosmolarity and it’s function using rats or TRPV4 knockout mice. I
cultured primary buccal epithelial cells and confirmed TRPV4 expression in mRNA
level and protein level. I took advantage of electrophysiological and Ca2+ imaging
methods, and found TRPV4 induced currents and Ca2+ mobility using TRPV4
activators and hypotonic stimulation. With the same stimuli, there was a rise of ATP
released from oral epithelial cells, which suggested ATP to be a mediator to peripheral
nerves. I used the method of immunocytochemistry and found hypoosmolarity induced
reorganization of actin, a kind of cytoskeleton. This suggested that TRPV4 supports
intercellular contact.

SR TERA
(BREHAT - 1)
LR Al BERE Y & &t
SEATIRERA 3. 300, 000 H 990, 000 4,290, 000 H

WFSE7 8 1 e
PR D3R - AHE « B - TERRRIERE AL

F—U— R :T—F
TRPV4, KGR FR7 . K275 E . Whole-cell patch clamp, Ca2+ imaging, ki, ATP



1. WFFERRAA SO 5

(1) ekb i bR IR B EN G £
5%?&%”@& IBENTWS
(2 TRPV4 F % 3 /UITIKIR % s

DHFFoF v 2V ThbD, LLRIOWIE T,
TRPV4 73 Ok F I BEICRBE LTV
5T EEFEH LT,

2. WHEDHK

(1) frekb i R iz k17 5 TRPV4 @
mRNA v/\/bio FOEA VLD BL A
BT 5,

) TRPV4 OER S L UMK
I3 D HEBER 72 LA D,

3 TRPV4 (2 k0. B LEh sk
DIERICET H AN = AL E2HFT 5,

(4) i B)E 1 L 5 TRPV4 OGS
FAE T 10 e | Bz A it oD 1 i~ D B2 A
~_5,

3. WD HiE

(1) RT-PCR. westernblotting. fEyy
kT, DFE R L ORI T
% TRPVA D JTE A R T %0

(2) 7 v B XA - TRPVA KIE~
7 A DIFREIE R HIAD A2 523 L. whole—cell
patch clamp £ T, TRPV4 {EF3EA - [HE A
kioﬁ&@rﬂ@%ﬂmb TRPV4 (2 L D
B LT B A BT 5,

3) Ca2+ imaging #5 T, TRPVA {FFHZEA
B X MRREERGEGRIZ K DML A v
U LRERC BT D,

(4) ATP release assay £ T, Kin®a+E
¥ L OVTRPVA PEHEEANC K 5 AlE B 6 55
WEN5D ATP X D,

(5) EFBAREE & HOBMRE YA T, K
R ERP N A, AR OBE I & Ui
EROWMELBILET D,

4. HWFFEALE

(1) Conventional RT-PCR T, i L
7o SERERE LRI B8 1) D TRPV4 @ mRNA L
UL DFEBLE R LT,

Westernblotting & #yEYsta il ¢, ki X
OIEEMIBIC 1T 5 TRPVA DE A L ~UL D%
BlA e L7z,

X1 :

TRPV4

(H53& L7277 v DRI B ECHIIRIC 61T 5
TRPV4 DFE5)

(2) ERAEHENERIEAZFIH L, 558
L 7= RGN R A2 35T TRPV4 DR
{EAI GSK1016790A |2 & 2 MEEE L O HE 58 A 7, &
Nz, Z OIT TRPY F v XL LEH
ruthenium red XN TRPV4 45 72 fHEH
RN-1734 |2 X 0 Il S4v, Z OFEEA TRPV4
WCEVFERLEEBEHRE B S, TRPVA O
RERYZR3EBINGE & vtz, & 612, MRk &
0 1&b\&i§ﬁ7‘zfﬂiﬂ’a%mﬁu%& [ R
T, —BMHEOREFROBEBS R oz, 20
FE 1T ruthenium red 12 & Y #1i] X AU, TRPV4
2 L DIRIR B LS D R S T,

X 2 :

pA/pF Hypo
S — |
200:
1001 \‘E-
0 T T T 1
-100] 100sec

-200-




PA/pF ﬂ 1((;)§rl1<M

200 Hypo

100 ] ,f‘
0 _-:—-—_ T~
——pA/pF @ -100mV 100sec

“*=pA/pF @ +90mV

(B U727 v MEREIE BRI, RE
JERR 202, — @M OBEEROHEIRA 75
i, ZOHERIL TRPV F v L OLEHR T
& % ruthenium red RR)IZ LV, W Eh
77.)

(3) Ca2+ imaging % C. TRPV4 DfE] 3K
BIOMEEREE T, M@l vy o ARED
FEPR SN, 2O EFIE ruthenium red
BELORN-1734 (2 k0, Wflaiz, 72,
RN-1734 f#4E FC, KRBT X D MRk
DIEB L OZ0%ORBAG N A b
Moty &5, TRPVA K~ AZFIH L.
BFAIC [ 54072 GSKL016790A 38 L DMK %
ENFER LIV T LRED EERNRLN
7einodz, TRPV4A MEKIRETEIC X 5 LRz
DG EFETHZ L= BMNT LT,

3
RN1734 10uM
o —
37 2388
2.5 7 1382.6%‘
2 2] 8245 =
X 15| 469.5 ‘?3
1] 223.7 =
T T T g
05 43.6
0 500 1000 1500 2000
sec

(Be4& U727 v MRS ERCa N o B v
VU LAREIIMGRELE FCEA L, 2ok
F-1% TRPV4 R fHERITH D RN1734 |2 X
v, EEFENT,)

(4) ATP release assay {£C., ZAMEHAE
U 7SR IS bR 2 R - iR IR - R
BERCHIEL-E 2 A, RKIBBEICLY .,
ATP JEBENBRE IR L=, £7-, BELE
SEREREE | R 2R L. TRPV4 O3 iEbAl
GSK1016790A 35 L OMKIREE Az L v | ATP
WO BERMNA A b, S5, fE

Yk T BEEMNAIZ T B ATP OER T
H>D WNIT OFIEHERLTZ, EENLDK
EWE OFEREE LT ATP 2SR S iz,

(5) BBRMEEE AN L KiRE
SMRALVE . . AR OBeE N BB o T2 &
FEAbn,

(6) TRPV4 KIE~ 7 A L BRI~ 7 2 %
R L, a0t e taih T, B U7 kb
b Bz AR AR R CALE L, BRI
JE T D actin DAL EEE AL IZEFE
THEBRRONZ, KRB~ RITIRS
Niphno e, KIEFEILEIC X D TRPVA OIEMHAL
DHIE ORE S MR 2 Z LR S
7.

X 4 :

Actin Hypotonic

WT

TRPV4
KO

(KB B ERAE T, wild type ~ 7 ADE

KRR R AT 31T 5 actin IZARMEESE AT
WCHEFE L=, 4T TRPV4A  knockout = 17 &
R 2 moTz,)

5. FrpRFiHLE
(WFFEf . W48 R OB HEERFIE 4 1
=Y

(FyE] (G 3h)
(MDWang B, Aijima R, Takao T, Nishida M,

Ohsaki Y, Zhang JQ, Noda M, Kido MA. Oral
Epithelium Has Osmosensitivity via



TRPV4. ( Jeju Korea, 2012 8 2372012 8 27)
2012 International Ton Channel
Conference (I11CC)

@Wang B, Aijima R, Takao T, Nishida M,
Ohsaki Y, Noda M, Kido MA. Functional
Expression of TRPV4 as an Osmo—sensor in
the Oral Epithelium. (Fukuoka, Japan, 2012
5.3172012.6.2) Purine 2012 in Fukuoka

@Ek, AEMRE, @EmMME, WHEZ,
KIGEES . sRFEME., B HE L., W &l
TRPV4 F v RV &4 LTz AE B 023 E %
=M (f@im 201249 H 1 H) &56m K7
VAR—HF =S NS

6. BF7EHK
(D) WFgEfFRE
F* /K (Wang Bing)
JUMN RS - RFHbe - IR

I E S
20452716




