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The mechanism of activation of Langerhans cells mediated by keratinocytes
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The results indicated that the stimulation with house dust mite antigen (HDM) indu
ced the production of GM-CSF in canine keratinocytes, which was suppressed by a cysteine protease inhibito
r. Thus, it was demonstrated that cysteine protease activity was essential for GM-CSF production in canin
e kerationocytes activated by HDM.

Papain that was a naturally derived cKsteine protease induced nuclear translocation of NFAT. GM-CSF pro
duction was partially inhibited by blockade of NFAT with ciclosporin. These results suggest that GM-CSF p
roduction mediated by the cysteine protease is regulated not only by NFAT but also by unknown signaling pa
thways in canine keratinocytes.



(AD)
AD
IgE
AD
70 (HDM)
IgE HDM
IgE  (1)HDM @)
HDM
®
AD HOM
IgE
HDM
HDOM
HDM
HDOM
IgE
HDM
AD
GM-CSF
CPEK CnT-09 CelInTEC
advanced cell system
Opti-MEM 1 Invitrogen
R AR BE 2 R o0 M i I B L2 TrypLE Express
Invitrogen DPBS

Trans-Epoxysuccinyl- L-Leucylamido-
4-Guanidino Butane E-64
Sigma-Aldrich St. Louis, MO
HDM Der f
Laboratories Lenoir, NC

Greer

10 CPEK 10 mL

CnT-09 37 5% CO,
75 cm? NUNC
80%
10 mL  DPBS
TrypLE Express 3 mL 5-10
37 M & FIEfE L 72, CnT-09
7 mL 80% DHNLASRIEE L . 77l L
15 mL
centrifuge tube NUNC 180
G 5
CnT-09
(2x 10°/mL) 1 nmL
24-well plates NUNC 80
37 5%CO,
Opti-MEM 1
24 Der f
Der f
Der T 1
Der f 1 10 p g/dL
DPBS Der 1
0.1, 1 10 p g/mL DPBS
10pL 24 48
DPBS E-64 Der f
1 37 15
CPEK Der f1 10
M g/mL E-64 107 10°M
37 5%CO, 48
GM-CSF
CPEK  Der f E-64 Der T
24 48
-80
GM-CSF DuoSet®

Canine GM-CSF ELISA kit
Minneapolis, MN

R&D System,

Der f E-64 Der f
GM-CSF
3
GM-CSF Der
f GM-CSF
Tukey-Kramer  HSD
E-64
Der f Dunnet
P < 0.01
JMP

version 5.1.2 SAS institute, Cary, NC

@ GM-CSF

Sigma-Aldrich

Opti-MEM 1
24 CPEK
DPBS



10 M 102 M 0L
24
E-64 DPBS
E-64 37
30
E-64 108 M 1073M DPBS
1% 10 L
37  5%CO, 24
GM-CSF
E-64
24
-80
GM-CSF DuoSet canine GM-CSF ELISA

kit R&D System

E-64 107°M

NFAT

24 CPEK

50p L Opti-MEMI
NFAT-RE-Hygro Promega,

Madison, AL pGL4-1uc2P- Hygro
Promega 0.25p g/well

pGL4-hRluc-TK Promega

pGL4-luc2P-

0.025 p g/well

Opti-MEM 50 p L

Lipofectamine 2000 Invitorogen
2u L/well 20
24-well plate
DPBS Opti-MEM |
0.5 mL/well

100p L/well
37 5% CO, 24

PMA 50 p M
DMSO 37
5% CO, 24 well
DPBS Dual-Luciferase

Reporter Assay System Promega
Passive Lysis Buffer 100

pu L/well 15
-80
Sarstedt
Assay System  LAR 50pL
10p L
BioOrbit Firefly

luciferase
Stop & Glo Reagent 50 p L
Renilla luciferase

Firefly luciferase

/Renilla luciferase mock
Firefly
luciferase /Renilla luciferase

PMA
CsA GM-CSF
CsA 10°M
107 M DMSO
30 37 5% CO,
PMA 10
M L( 1%)
24
-80
GM-CSF
3
GM-CSF
E-64
DMSO
Dunnet CsA GM-CSF
PMA GM-CSF NFAT
Tukey-Kramer  HSD
P <
0.05 JMP
version 5.1.2 (SAS institute)
GM-CSF
Der T GM-CSF
24
GM-CSF 2.042 = 2.095
pg/mL  Der f1 1p g/mL 5.273
6.371 pg/mL  Der 1 10 p g/mL
21.733 = 18.551 pg/mL
48
GM-CSF
5.214 + 3.985 pg/mL Der f1 1y g/mL

40.156 + 11.131 pg/mL 10 p g/nL
70.415 + 19.169 pg/mL
CPEK  GM-CSF Der
f1

W 24ARsRA R
LRSS

GM-CSF [pg/mL]

0 0.1 1 10
Der f 1 [pg/mL]

GM-CSF

CPEK



GM-CSF

Der f1
E-64

Der 1
2

120

100 -

GM-CSF [pg/mL]
[} =]
o o

N
o

20

o
Derf1(10ug/mt) ()
E-64 [M]

GM-CSF

GM-CSF

107 M

10 M

) (+) (+) (+) )
0 10° 10°® 107 107

GM-CSF

GM—CSF
24
GM-CSF
pg/mL
+ 12.918 pg/mL
pg/mL 10 nM
20 nM

GM-CSF

160 1
140 A

=
o N
S o

GM-CSF [pg/mL]
(2] o]
o o

N B
o o

o

12.096 + 13.221
1 nM 55.101
5nM 125.574 + 14.847
123.603 + 21.033 pg/mL
96.312 + 32.009 pg/mL
5nM

1 5 10 20
Papain [nM]

GM-CSF

GM-CSF

GM-CSF

107 nM

E-64

N
o

120
_, 100
)
£
2 80
w
8 60 -
=
o
40
20 -
o0
Papain (5nM)  (+) (+) (+) (+) (+) (+) (+) ()
E64 [M] 0 107 10° 108 107  10®  10% 0
GM-CSF
NFAT
5 nM PMA
3.4 NFAT 5
6 * %
5 *

Relative Induction
w

‘A B N

PMA 50 nM Papain 1nM Papain 5 nM Papain 10nM  DMSO

CPEK NFAT
CsA GM-CSF
CsA PMA GM-CSF
GM-CSF
6
k >k
120 1 |*—
* uCsA()
100 1 CSA107M
HCsA 106 M

80 -

60 -

GM-CSF [pg/mL]

40

20

PMA 50 M
GM-CSF

DMSO

Papain 5 nM
CsA



3
Involvement of nuclear factor of
activated T cells in
granulocyte-macrophage
colony-stimulating factor production
in canine keratinocytes stimulated with
a cysteine protease, Kimura, T., Sekido,
M., lio, A., Chimura, N., Shibata, S.,
Kamishina H., Maeda, S., Vet Dermatol,
, 24(3): 310-314, 2013. doi:
10.1111/vde.12017.
Protease-activated receptor-2 induces
proinflammatory cytokine and chemokine
gene expression in canine keratinocytes,
Maeda, S., Maeda, S., Ohno, K., Kaji ,
N., Hori, M., Fujino, Y., Tsujimoto, H.,
Vet Immunol Immunopathol, ,
153(1-2): 17-25, 2013. doi:
10.1016/j .vetimm.2013.01.018.
Production of GM-CSF mediated by
cysteine protease of Der f in canine
keratinocytes, Kimura, T., Sekido, M.,
Chimura, N., Shibata, S., Kondo, N.,
Kamishina, H.,Maeda,S., J Vet Med Sci,
, 74(8): 1033-1036, 2012.

http://dx.doi.org/10.1292/jvms.11-052
2

o
MAEDA SADATOSHI

@
(KAMISHINA HIROAKI)

(NISHIFUJI KOJI)

MIZUNO TAKUYA



