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Skin phenotypes of germ-free mice were compared with those of control SPF mice. The
epidermis of germ-free mice was atrophic compared to SPF mice. Markers for
keratinocyte differentiation such as keratins were histologically stained. Next, we studied
whether pathogens can be a trigger for the development of psoriasis. S. aureus and S.
epidermidis were heat-inactivated and added to the cultured keratinocytes. Cytokines
and anti-microbial peptides were induced. Imiquimod, an activator of innate immunity,
was used for the development of psoriatic skin lesions. Back skin of the mice was shaved
and imiquimod was topically applied for the five consecutive days. One week after the
application, erythema and scales appeared on the skin. Histological analyses confirmed
the development of psoriasis.

AR TE R
(BFEHAL 1)
[EREE T MR s
2010 4EJE 1, 800, 000 0 1, 800, 000
2011 4FBE 1, 100, 000 330, 000 1, 430, 000
AR
AR
A
o 2,900, 000 330, 000 3, 230, 000

WFFE5T 8« R K
BARE DR - fiH © NESRERIRIES: « BFER
F—U— R EE~T X, SPF, ARME, Thl7, HEAT FUKE, R5Z7 FUVRKE, TLR



1. WFFEBIAAE S WD 5

Rz IE OO FEAEAR P I BE L TR B o 5
WICRK ET B2 H &, mERFIZIVE
RINDEDBEXFTNDHD, LoL, THFEE
W EESYEXHFNA NI oo
BHb,

Bz 1 I3 H VERCREIC IV T, AR A
(LAY IL-22 receptor Z iR < FHLL TH
V. Thl17 M2 EAS 2 IL-22, -17 23 A1k
M fn o IL20 subfamily, 7 € 5 A > .
HB-EGF OEAZEL, S 512 STAT3 DY
Vb E IR T LIk Y R E O
R b TWnWA Z L ZH LML TE
7= (Eur J Immunol. 2009,10:2779-88), L>L.
Th17 HUEOFEIZEE L QIR ERZ N,

—Ji. A= HURL B D W R
FFE DOTIRTZEE D K 5 1T 5 2> DM 73 iz
BEFRIEICE G L TWDO TRy nEDS
ABTBRELS NS H D, TFE, HEIZBNT,
Fr & © M
bacterium; SFB), ¥ X OVE O EAT S
ATP 73 Th17 58I METH D 2 & 3 5 )
IZ & 1 7= (Nature 455; 808-812, 2008,
Mucosal Immunol. 2; 187-96, 2009), %+ = T,
T 1T FUADS, REFREIEICBE G- L TV D D
TiE7RWrEB 2T, LarLieko SPF &
BT, EREMWIC S E S E AR RS
TITERNIMNTER L TEY . FEEOHME DO
Britd s LIIR#EETH-2, £ T,
o ITEEER B CRE OME & EE ST
~ U AICHEHR L,

S PR« 7 N RS R OFRIEIC 1T
RENES BboThh ., BE - REMHE 7
n—7 b EERFEEEZHSTNDLERXD
o, o, REEEE UCTHRBEEH D\
¥ afHE AW Te R R - 7 N R
JERDIER IR ENdD Y | RGP I 0.

(segmented filamentous

IHE - REME Y 0 —7 & ORMRIINERE £
SERBRA RSN TE, Lo, FEREIC
SRR 2B N e STy, 20
& LTI, SREEOMEIC LD SRRk
FOSDOREED &Y | Bl B EEgETH -
2 embiFbins,

FEWN 7 v —Z & BT 5 G ML
==V IRRIEV AT DEBHE L TN D, FT
& Th17 e 3T b RS I [ A (2 1E R Y
\CEHAFET 5, Th17 M FEAE T 5 1L-17
R0 IL-22 23 H CAREMEDORIE & IR DY
WHDHZENRINTEY, FEFICTHERIN
TWo, ZO Th17 MaD i, B
HOFENUHATHDLZ ENBE~D A%
FAWTH S Mz 72 Mucosal Immunol.
2; 187-96, 2009), & HiZ, Th17 #ifa bz
WD CHAICHEE T HAT == —L L
THIEE A Sk ATP (Nature 455; 808-812,
2008) . & 7 A v kA
filamentous bacterium; SFB)\[EIE &1 T
Wh, INHOWEE S LSRRI, HIE
& DT T DA R MR EIC B 5 D
DTIERVMNEEFMR L,

(segmented

2. WHEDOHEBY

I AR DS L S 2 RS B 5 5 7 &
IMMBBENCT A EEZENET D,

3. WD ik

(1) ~v 2AORBA OB
G i R -6 73 AT
BREOB A, 85, BEIEER E oS8 Lo
BRI E D DT D,
93 PAH A 7 B AT
FRR I N T 7 4 O R &2 T2 HE 3
TR DR A HERT D, & HICHEE
YR ZHWTHE 7T R (B-defensin,
CRAMP) D H L& Mt %,

(2) IR & 2 R A IR O BUS




£t F 3 2 LA

AEE LTI, HOT RURE, RET R
VERE A HW5, 6 54 0 5BULEE LARTE
b3 %,
B A4 (A e oD HIlEL

HAsA A NH E LS ESIL, mRNADSE
BUIRTPCR, #2773 FELISA, Westem blot/.2C
Bt 2,

(3) WifEE T L~ 7 ADVERL

JRYEIC B D B AR GIE A 1R LT S A
TELTAIFERNEHND, 446 ~8iH
BOVUAEMELEEBEL, A IFERE
5 H MK RA L, WEDEMERRD, S+
BRI BIZR L, WEHEIEA Y 7
T 5,

(4) B2 J&ZE Rk A R S

LR OET LV THBERIRE 21T 9,
HE%: 4

HLIEIR 22 DFFEC o 5 R ZIEJE, rete ridge
DIER:, JERLE DWW, $EfAl, RE~DLT
HERDIZH, B - oMM M DA &
DH L ET 5,
e LGt
a) STAT3

STATSI WP ZSHDREABITHIML, F=, Vo
A ESTATSDEIN CORIILHE SV V5, HISTAT
SHUR BT LA VSATATS, Tz YA AT,
Frio, LU UBMEPURIC L D 50T, U VR
{LSTATIDENBAT N A LI D00 E D A TE
PALOREE L L CHRFTT 5.
b) Hi-F

P~ T NS CEa L TlsY,| §L
TORELOBDICHGL QD E D, 22T
HARFPZREN 2oV YCHE A~ T RS2,
c) Ki67

K67 S ~—h—& LTSI, R
DFFGMHT NG BN QD Z EAS ST
VD, PSRBT T RANKIB TR DR VA

2,
4. BFGTRRE

ML~ v A DfEHT, 7€k SPF BREE T T
13, EBREWICES S EARHRAES T TR
PAMZERS LT Y, KEIZRIT 2 ME O
BEBRHT L LIIREETH 72, 2T,
EERRE CRB SN BE~ 7 A E %
HL7, C57/BL6 N> 7 750 ROMEE~
VA EETHE Lz, 20 8ElDO MR
~ AL, @O SPF B FCHE L
C57/BL6 ~ 7 A% 2 hua—)L & LCHig
Et L7z,

B G BRIR 0 72 AT RS A, TR
R REIE 72 & DML LD BF R 7200 E
DERR LT, EORER, HE~ 7 A SPF ~
DAL Ll U B 2R R 0 B IIER
minode,  REMERROMNT, H. B X
UBIE% O G &2 RBE, X7 7 4 4]
HaER L, HE Yea G PRk 20 IRt
L7z, ZORER, R~ 7 A ORI
WAL SPF = 7 & & Lol L TR
T o7z, o, HERBEMITIEZE A
ERR KBRS T,

SR CIXRE OMEREE R AL
HDT, IHITRTT7 0 &AWk
YPtt CREDIMER T 2R LTz, 77T
ZIXLHETHEREDME~—H—, BIW
M D~ — I — DB & S0 R
\CHERE LT, ZORER, BE~ U ZADRKT
I, SPF ~ U ADRFL & LT B )7 72 5
72 <, EEFIZGELTWD EBx b,
5T, HEFHIZEE L CIE, Ki67 Yl TR
L7z,

0 MR YR IZ B 5 Th17 Mk %
DELTmERF LB LN TS, RIS
T, WREDSEREIIEIC D > TV e
IMHALICTHZ EERAME L, FrEDM
B A FA TR B AL 2 IR L i R



WD L E D DT LT,

WET FUKRE, RET FUKREZALL
3BEE 6 5 4 0 EVARE L ARNIE(kTR, KiaE
D MM ERIfIZIRIN L, Z 287 OFEBI
Western blot £, mRNA #8li% RT-PCR £
(TR LTc, ZORR, A b1 BT
HATF REBUERIIFEO bbb D0,
7372 LC3-I1 O3 BUHIRITFE O bR o Tz,
DWT, TLR-2, TLR-4 DY H RTHDH
TF K7V J > LPS TR A FEL L.
Western blot {2 TR L7z, 246 DRI
(20, LC3-II dFEBUHIRFED bl

FOREE 7 /L~ U A DR, BEGUEIZBD %
HRGEZEE LT 5 IFE R W, B
KRB 72 B EIZE & L Cid, FLBE, S5 . KM
JEEZREE Lc, A% 6 ~8HFTDO~ T X
WIMEEEZBE L, 4 I¥E N%& 5 HI#ER
BATL, WA ZR ATz, £ ORMEK, &
A 1A TRBE A UL 858 bE D Kook
STz, & BTN B G BARRRATE A & 1E
LA, THEMTRIEFT AN B,
2 A CREMEEDET DIZIERF L 2D | J5
PR 7091 b B IR AT b Rz 28 & 35 96
T5 I L EAMEGE CE T, HEAMIEE A
¥ RCHI L, ELISA TR L7, £ Ok
R AIFEPFRBICEVA T T Y — 4
DI &4 caspase-1 2N EMAL &4, IL-1
IL-18 S PEAE S LT,

5. ERFERGRLE

(WF7EARFEKE . WFTE I S ORISR (2
ERN 7Y

CERERm ) G5 h) TEMA Y
1. Sayama K, Kajiya K, Sugawara K,

Sato S, Hirakawa S, Shirakata Y,
Hanakawa Y, Dai X,
Ishimatsu-Tsuji Y, Metzger D,
Chambon P, Akira S, Paus R,

Kishimoto J, and Hashimoto K.

Inflammatory mediator TAK1 regulates hair
follicle morphogenesis and anagen
induction shown by using
keratinocyte-specific TAK1-dificient mice.

PLoS One; 5: 11275, 2010.

Sayama K, Yamamoto M, Shirakata Y,
Hanakawa Y, Hirakawa S, Dai X, Tohyama
M, Tokumaru S, Shin MS, Sakurai H, Akira
S, and Hashimoto K.

E2 polyubiquitin-conjugating enzyme Ubc
13 in keratinocytes is essential for
epidermal integrity.

J Biol Chem; 285: 30042-30049, 2010.

Dai X, Sayama K, Tohyama M, Shirakata Y,
Hanakawa Y, Tokumaru S, Yang L,
Hirakawa S, and Hashimoto K.

PPARy mediates innate immunity by
regulating the 1a, 25-dihydroxyvitamin D3
induced hBD-3 and cathelicidin in human
keratinocytes

J Dermatol Sci; 60: 179-186, 2010.

Dai X, Sayama K, Tohyama M, Shirakata Y,
Hanakawa Y, Tokumaru S, Yang L,
Hirakawa S, and Hashimoto K.

Mite allergen is a danger signal for the skin
via activation of the inflammasome in
keratinocytes

J Allergy Clin Immunol; 127: 806-814,
2011.

Okazaki H, Tokumaru S, Hanakawa Y,
Shiraishi K, Shirakata Y, Dai X, Yang L,
Tohyama M, Hashimoto K, and Sayama K.
Nuclear translocation of phosphorylated
STAT3 regulates VEGF-A-induced

lymphatic endothelial cell migration and



1.

2.

tube formation.
Biochem Biophys Res Commun; 412:
441-445, 2011.

(rR) G 21F)
Sayama K, Dai X, Shirakata Y, Tohyama M,

Miyawaki S, Hirakawa S, and Hashimoto K.
Mite allergen is a danger signal for the skin

40™ Annual ESDR Meeting of the European

Society for Dermatological Research, Helsinki,

Finland 9/8-11, 2010.

Dai X, Sayama K, Tohyama M, Shirakata Y,
Hanakawa Y, Tokumaru S, Yang L,
Hirakawa S, and Hashimoto K.

Mite allergen activates inflammasome in
epidermal keratinocytes resulting in the
production of IL-1beta and 1L-18

22" World Congress of Dermatology, Seoul,
Korea, 5/24-29, 2011.

(XE) GHofh)

L

(PESERA PERE]

OiRdL G0 fh)
L

OfsikdL G0 1)
L

6. AFFERERE

(D) B Rz

el ¥ (SAYAMA KOJT)

BIRKA: « KFPEEF R - HEHE7
HFge 2% : 80187286




