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Investigation of serine protease involved in proteinase-activated receptor
2-mediated itch in dermatophytosis.
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Protease-activated receptor 2 (PAR-2)

A. vanbreuseghemii

The detailed mechanisms of pruritus in dermatophyte infections remain poorly
understood. Previously, among the endopeptidases, trypsin-type serine proteases secreted from the
dermatophyte A. vanbreuseghemii were suggested to cause itching through activation of the
proteinase-activated receptor-2, a member of the G-protein-coupled receptors, which may be one of
the causal mechanisms of the pruritus associated with dermatophytosis. The aim of this study was to
identify trypsin-type serine proteases from this fungus.

Based on the whole genome sequence data, several candidate genes were selected and expressed in the
yeast Pichia pastoris. Two recombinant proteins were successfully obtained, both of which showed no
trypsin-like substrate specificity. We simultaneously challenged purification of trypsin-type
serine proteases from a mycelial extract of the fungus by column chromatography. However, the
isolation of desired proteases with trypsin-like substrate specificity was not achieved.



B X C—19, F—19—1, Z—19.

1. R LDER
HERETITERF LS DONDIEERE RN
EV SRR BEE (FURE) 1238V T “FEATT
6D CTE UL TARPIRIER T D, LoxL7en
b, ERETH D ARERE S~ DR AL
DD TELDIEET DHEDAT =K L
RTS8, 505 AR EHl,
“YTZDREEEED BB A AR IS L
T “PEADOENFHME T NV ZFIH LT, B
BT DIEIADIEAAT =X LOFENT M T
., TSR EORE % EDLr 7T /A
O JTE T 5% B (Protease-activated
receptor 2, PAR-2) OiEMAbA ST 55%
EAEEL A ZE], ZLTI T A b T
HDAMENEATH T aT T —EOHIZ,
PAR-2 7 Fa2OMifas 7 I /7 (N-) K
=7 F RN O FEE O ERNAL TUIWTL |
PAR-2 73 T DIEMHALIZFH G- T50003HHZ
El7e 8L Bl i AR S Sz (Andoh T
et al, J Pharmacol Exp Ther, 2012),

2. ARDOEM

PAR-2 (3 =81k G X0 AR R 25
(KT, RUSTFRED N-IIZ 5 M sk
& HAEI I R 7 S o DOFREREAL (7 ¥ =)
D, PAR-2 1E. N7 o A0 FE 5 vk
T EOT R T T —FIck
ST ERTAX=0 DV RFL L (C-) R
I CHRFE MBI S v, = BARTE AL AL
DT T AL LR LSS,

IHET, NNT VRO E R a2 67
H7aT 7 —E N AREE D BEES - BE
RoiZaun, LnL7zens, Eitim iz
TSN 7= FEBRAZmE L T, AREE ISRV TE
ESNTZN T v oD B R Bt A R 9k
a7 T —E0 PAR-2 RURTFREDOKF
FLHENL TO BB L OV F D i AL B
HLTWAZENRBI TN,

T T RETTTF )V ANOBIFETD
PAR-2 7R ~T F RO K BT COYIKT
BI Oy FDIEMEAICEE 52 B 545 A
FHHEN TV kI T a T T YD RE
CHBEZ R, AR ORRYIZL > TELD
FEIRDAT) =X DRI D721F T ERN,
ARFFED HITHD,

3. HEDAE

AHLEHEIZERNC, EERAREED T/
B —Ilr AT —H NS I, SRS RR:
7T T —BBIa BT LA ET DI
BASNZ 2D LT FIREE O AR 11
DEBNMEA TND, LOLARRS, AREE D
I LHFNZE, NI TRy (F—Ya

CK—19 (@)

7)) ea— R 52 ENRRBINLEE 11T
FROOLIVR, o RO, wEIZ N T
VERO B R R E AT T T —ENRA
REREDRERSNA b7,

FZTCHBEE DT ) D —ir o AT — B & F|
ALT, FlRREM I TV ko' TF—7
(A G T Z EN PRSI, S5 5%
KEOTvT 7T —EBBIE T OERED A
BT TaTr T —Baa—R3452E0F
HINDBIE T DRBEITV ., FENT DA &
72 B85 (TSLP D& a D Tz,

AR T BAE O RN ST D A E B
Arthroderma vanbreuseghemiiz#£HZH
VW, ERRTLSPOWA# & LTI ATE 3ME D B AR
T (AvTLSPI-3) D% % |25\ T, F R #a
2K DB T I BERR DO VEH 23l AT, FT2.
RT-PCRiE% HWTAvTLSPI-3D cDNA%*
HAEEL7-, HEEL 7-cDNAIZ S« FE 7%
—IZHL A A CRERE Pichia pastorisiZiE N
L. fi#az 20 )78 (rAvTLSPs) O 5 Bl
ATz, T UC, MR X B DI BLH e
RENTZHDIZHOWTIE, Z D HE Ry vk %
AT, BAIET DR 7S kR D B R B
EHTHEITaT T — R OREEZEDT,

— 7 KR BT ERIH LN T Y
etV 7ur 7 —BoRELITLT, 7
0 —F 2k — 27 1 2% W IR
Lo THLNTZA. vanbreuseghemii® % &
B S OO WURE By 7> B Al e Fil i 2 R
L. M2 EEBI N (T 74=T 4—2a~h
TI774—BL O NAiRERRE DY) D
VAN A= Wi S Sl AN WAV s S g N
7T T —BORRE DT,

4. REHRR

LRLOEY | NI TV ARDETFT —7 (RAAV) |
ZFLTHO SRR E DT 0T 7 — V& s T 15 H#
ZRALIEAERY — R 2B U T, SfEric
3MEDEAE T (TSLPI1-3) %84 L=, ZL T,
AR #2 TIEL V- A. vanbreuseghemii D
FEEH AR total - RNA Z %L . RT-PCR
HExE W, %8s cDNA (AvTSLPI-5)
ZHEELU -, S5, Mz 2 B R D
TfRNTO, BT Ly~ T T 74— LDH
NRIERMO%, BT 5777 —8IZ
*UCGEIRZFHILEN D DN 2 N2 5728
\Z. A. vanbreuseghemii ®/’7 ) EIZHD
AvTSLPI~3 D4 =2\ ZOWTHHERH 2 12
LDOBIG T ANT 7 N EEEL | BiG
TR DOVE 2 I T, 77TV L
Ex A OWICE R FIEFER O R, &8s
T O EEH T 52N T, S5
BAS T HERO B HEZ I LI2EZA,



AvTLSP2 O 7, B OBEERIZ T
.ﬁ@%\éﬁ ;E}_h@i&‘l;‘z))mu OB (7“'—5
) o

RT-PCR A WTHE L3O
AvTSLP cDNA D% %2 |ZOWTCHRE I X
—ZREEEL | B4 EE P. pastoris |3 AL TR
2 A 88 (rAVTLSPs) O3 Bl &R A 7z,
ZOfER, AvTSLP1(AvARB_01633) . =L
T 2(AvARB_00131) %3 A L7= P. pastoris
WZBWTC, Mz #2278 (rAvVTLSP1
rAVTLSPZ) DRBINHERINT-, £Z T &

B8 5 MALDI-TOF-MS) %Hﬂb\f:/fl/x
)/Bfé(%ﬂ:FE%@ > ERAEIZE SL
rAvTLSP1 BT rAvVTLSP2 @%’f’fﬁﬁe‘ﬁ
fEMT AR I Tz, EORER . MO 2 &
gL T —BIEEE

TNX=2D C- Rz G4 o1E I RS
9. rAVTLSP1 |3 E(ZBUKMET I BFEEED
C-Kuifi| %, rAvVTLSP2 (ZnAf o tFu
D Z BRI 52 & RS, M
AL TP S i S RN N =
7 —EBDOREIZIZELR) ST,

— 5 KAz X E R LT N T kR
Vo7 m T 7 —EBORELWITLT, H7m
— T X AN — AT B R%E W R R IC L
> THELNT-A. vanbreuseghemii® £5 5%
Sk DWGHRE B 7> D AR AL H iR 2 SR L
N7 Lok 7 aT 7 — P Ok z R 2
7= B 58 O WAL By 4 % 50mM Tris-HCI
(pH 8.0), 10 mM CaClalZ ¥ L7=D 5, 2
FE DN K> TR ZRE L. 56
iz BRI OWTRZ A T o7, N7
DO N THE THDHN-p-Tosyl-Gly-Pro-Arg
p-nitroanilide Z#F| ] L 7= (NV 7> £k) 7
a7 7 —BIEMEORER K2 fEIEIC, i
40-70% 0 F1 THF b M T2 TRB 2 i LT otoT
B L, > B 50mM Tris-HC1 (pH 8.0),
10mM CaClalZ FHiEE L 72, T, [R5t
XD I NADRNEIT o %,
Benzamidine Sepharoseff (&% V=77 ¢
=T 4—uv N7 —EFEL, e T T
"_"E‘/Eﬂl\io)mu &) %j/bf\_[gl; \%IE“IX LT
Sephacryl S200 HRHH{KZ V=5 L Al
\Z &5 57 %47 - 7=, N-p-Tosyl-Gly-Pro-
Arg p-nitroanilidelZ %} 35 777 —8
EHEORO LN-E gy ZREI L, BFO
Benzamidine Sepharoseff (&% V=77 ¢
=7 4—ru~hr/77 4—LSephacryl ik
(S200HR) % W=7 L Al il Ao T
B R ERE R MR T, BRIz Bl L7z
B /712D TSDS-PAGEIZ LA fENT 24T -
7oA Sy EAI5TkDa, F27kDaB L
120kDaff UL IZ AT v — S RPFRO BT,

AROHATZHDD,

ZIT, ZNHDAV Yy — /U REYIV L, N-
K7 X BEELH DT 2 EhE L7, L7
235, KI15TkDais L ONI2TkDaft it DR Y~
TFREITT 0T T TIIRNIEIURIE S
N7z ($957kDai s /L a—Z-6-U L i A AT —
Y. f927kDa: R AT 7 2 —) , £724)
FEBFI20kDaft T DR A7 F R EE T
1L, FEITIXESR DT,

R i@Y | AEIOfENTZEE T, BHAYET
LTV A RRD I R B (T ¥ =D C-
Kl z785%) 2B 558V 7 a7 T —ED
RIENIXESR) o7, L LS, AfER
MLBEEEL- T 7T Y&k % P
pastoris \ZE AL BEFRIEEE G 57 0T
7B A R R R BSEHTENT
&7z, LIz T, P. pastoris % AT ##z
LB DORBRETER L, T &21To7 1
T7 =B TOFEMEINTHZET, N
ik e T — I A R
NGNS FREMED DD, T, ZOMDIE
Z WA 2 2 R DS BRI T
DN, FEE R BLE O FRMT 23 AT REZRL UL TR
Hazx 2 RTEORBUTZED DIV >T-, L
723-C, BRE ATl P. pastoris =18 T2 H
TR S RO RBLR D i O 7 1
TT7 BRI FORIRELTEIDEL TS
EEZHND,

— . hTLIaw T T 4— kDN T
R eT T — ol B
357 m7 7 —EOHBEHZIZELR) 5T,

A BN U= 4y SDS-PAGE (12k5
ﬁ?‘ﬁ(mu &)%ﬂ’bf_ZZ'KO))‘ /“\”"—/\/]\ =
THH7 o7 7 — BTN EARIB ST,
AREBRTHRONRERIL. T74=T 1—n
~NTTGT =T NAMDO B E IS
TG @H%@l%ﬁf&)é;k%’:rbfwé
LsLe D36 [ L 72 #5312 1% N-p-Tosyl-
Gly-Pro-Arg p- nltroamhde X9 HTuT
TWt/ﬁl\imeu &)%ﬂf\_;kﬁ % EE’IJ i/J\
NS DDRN T RRDIE AR T 57 e T
7 —EDEU L7 53 25 FAL TS ATREME
Wb, LTZiioT, %Eﬁﬁ?ﬁ@ﬁ*ﬁ?ﬂ“é’:ﬁb R
RS EEICAF R a~ N T T 4 —
JRELD FL72 BRI 55 E/ﬁ’a’:ﬁﬂﬁﬂzé;kf
ZUNTEREROL v E B BRET AR
VI kRO B R BMEA G T 58T T
T ORI EL A REMERHDEE Z LN
2o

5. BRI CE
(WFFEAREEE | WFIE oy $038 Je O%
=)

MR 12



(ERSRm ) (RH14)

Yamada T, Maeda M, Alshahni MM, Tanaka R,
Yaguchi T, Bontems O, Salamin K, Fratti M,
Monod M.: Terbinafine resistance of
Trichophyton clinical isolates caused by specific
point mutations in the squalene epoxidase gene.
Antimicrob Agents and Chemotherapy, 61(7),
2017. DOI: 10.1128/AAC.00115-17, #5¢
(EaREK] G

(L [l . Mohamed Mahdi Alshahni, HH
B ROEE: A A m—F X THEES
NIEEOT Ve T 7 AR R R R
& BN R AR T ZE IR O figtr. B61E A A
EEEPRANES, 20174

(X&) (FHoft)
(PEZE I PE )
O R (RHOfF)

AR

S LR
MEFIE
FiFA

g
HFREA A -
ENA DRI :

@) S NVAGIVLD)

AR

S LR
MEFIE
FiEE

g
BASHH B
ENA DRI :

(ZDfth)
R Brl—

6. WFITHARE

(DiFgEREFRE

(L [ (YAMADA, Tsuyoshi)
WK EEE 2 — - IR
e % 5 : 80424331

W FE5 14
C )

e %5

() HETFEH

ZH i (ANDOH, Tsugunobu)

B IR KBRS 3K i 90 (R F) - U
Hi%

e 2550333498

H9' #%+ (TANAKA, Reiko)
TIERFEREE M2 — Bh#
Wrge s %5 :60143319

(DHFZER )&
)11 A K (FURUKAWA, Nayuta)
BT AL RS« s A B 52 - Bh 2



