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It is well known that type 2 immunity is important for allergic inflammation. To examine
how IL-4 or IL-13, signature type 2 cytokines, contributes to the pathogenesis of allergic
inflammation, we in this study analyzed functions of periostin, an extracellular matrix
protein induced by IL-4 or IL-13. We found that periostin plays an important role for
the chronicity of allergic inflammation in atopic dermatitis. IL-4 or IL-13 induces
periostin production in fibroblasts. Periostin induces TSLP production in keratinocytes
by binding to integrin molecules on their cell surface. Then TSLP induces Th2
differentiation in naive T cells. Thus, the vicious cycle composed of IL-4/IL-13,
periostin, integrin, and TSLP is important for the pathogenesis of atopic dermatitis

The finding that the neutralizing antibodies against av integrin inhibited dermatitis
suggests that periostin can be a therapeutic target against atopic dermatitis. We also
found that periostin is involved in the pathogenesis of various inflammatory diseases
such as pulmonary fibrosis, scleroderma, gallbladder carcinoma, IgG4-related sclerosing
sialadenitis, eosinophilic otitis media, allergic rhinitis and chronic rhinosinusitis,
and proliferative diabetic retinopathy. Furthermore, we found that periostin plays an
important role in wound repair, which is a physiological function of periostin. The



underlying mechanism of the chronicity of allergic inflammation by periostin is the first

example showing some host factor is involved in it.

It is hoped that development of

inhibitors targeting periostin will lead to development of therapeutic agents against

atopic dermatitis having a novel mechanism.

AT TERR
(BEEHAL - 1)
ELPEREH A & &t
AT ERR 3,200, 000 960, 000 4,160, 000

WFgesy B« [E 3

Pt o5 F - M E - WESRERIRES: « BIFR « 7 LV X —AEE

F—U— R T LAX— - FALEL,

1. WFZEBIAE S D =

2 WG RS N T L L —PERIED FIRT
HHZ LTI <HEnLTWS, LarL, 28
YA MHALTHD IL-4 L IL-13 23, ED
KXohzozr 8 —2rF&2FEELTT LIV
F—RIETTERT 2O OWNTIEINLT L
%ﬁ%%%ﬂfﬁ@#ot0:®ﬁ%%Eh
T 5728 _,&ﬁ1MMv47m7v4%
FH D CTHRERER L _‘xﬁiJ:EE#EH@ BUJDH 114
X1 OFHEEMRTEREL
(Yuyama,Cytokine, 2002), LT, [BIEL
FBEELF DD TH MMt~ Y v
JABZURTETHDHR)FAF L NZEH
LT, ZDiH %ﬁ%ﬁ$k@%@ﬁ;ow
THATEED T,

2. Lo HB

AKFGED BHIL, XU ARF o E2HLE L
T RIELENE < BIEALY A 7 NV Doy 1-HIKEF %
HOMNMITAHZE, RUAFRFUNREET S
RIEMIRB LIS 52 L ThoT,

3. WFED kL

RAEENE « BIEAL Y A 27 )L D4y F-HIRE D

IRV TIE, 3 RoTHilaRs B IECE s T
W~ AREEEZANT, XU FRF U ARLF
EICHRHESER L 7 7 F ) A "B EA
N, RIEFRLICEERAT A T—X—DJqA
ExRIT o0 RV A AZF NG5 KIEM:
BB OMHTIZ OV TIE, B3 MERE M2,
SR R G 2%, R, NEAE I,
IgG4 BAEVERE(LMEMERR IR IE, ATFRRERYEH H
K, T ULAX—MERR /ISR,
BEIRIFMEIE 2 6 & L CTRATET LV L&
FY TN E RTINS 21T o 1=,

4. WFFERR
if,“UﬁZ?/ﬁT%t 7 &4
&AL IR W T a2 &R B 2 B 7= L’C
W5 Z &R L7 (Masuoka, JChn Invest,
2012), X =PURBAIC L DT FE—MEKE
RETN~TAEER LT, RUARAF UK

Ko AL —ya ) —F RESE ARG+

H~ T AT, BERIERNER LIz, 3 K
TR EEE WY 25 o EH
AT LT= & 2 A, IL-4 2 1L-13 THHESH
ERMTo L, XRUFAFUNEELEIND
Lz, NUARF NI ITTF /A M E
DA T TV AKEE LT, FI7F A I\
MDD TSLP PEAZFET L Z L 2B LT
L7ze 77T /%A RO EAIND TSLP
% Th2 Ml b Z2aFE L7z, 2%, 7 hE

— MR R OIFRRETERRIC F8U VT IL-4/1L-13-
RYFAF oA 2T 7Y -TSLP LV ED
MR AFAEL, TRRT b E—ERER
DEMAZEZI L TWAI EEZHALMNIL
2o THNEERMNTH LI, ¥=HURBAME
F= 7 AHav A T 7V ik
BELZEZA, T hE—MEEROHEE
FIEERICHE L, FEIxZ L, »
ST ME—ERERD B L 7%ICH
aw(y%ﬁuy¢mﬁm%&5bf%p7h

—MEEROLEN RO, LELD,

A) FAF LT RS RIS T D
BHEEMBEOLOOFLERERNTHD Z &
NHONE T2,

wIZ, T MM RSN Y AT
BT DR OB AT o TR, I
AR EDOEEMYE AR LT, DF D, XY
FAF LT FE—MEERE RO LTS
SEIFRRIELRBICHAG LTI T =
JE—FTTHAZ EEHLMNT LT,
o PRI ERR AR R R R MER A (Okamoto,
Eur Respir J, 2011), SEAIM:FE M2
(Uchida, Am J Respir Cell Mol Biol, 2012)
- B R S ZAE (Yamaguchi, Br J
dermatol, 2013)
- b aRE A IR MR (Fujimoto, Oncol
Rep, 2011)

- HERIRAE © 1gG4 B b e e it 2k
(Ohta, Laryngoscope 2012), HFRERMET H
% (Nishizawa, Acata Oto— Laryngologlca
2012), 7 LV X— Rk /18R] SR
(Ishida, Allergology Int, 2013)

- IRAL R R - AR R P M FEE  (Yoshida,



Tnvest Ophthalmol Vis Sci, 2011)
ZOHT, 7T ME—PERER, FRRMERENME
fitige, SREZIE, REAEMAACHER, HEAEHE R Ip
JEICHBWTIE, Mg~V AAF s b
HI3H2nn, RUARAF XTI NE DR
BONAF~—I =L ERHLMNE
ol
é%l,&ﬁ@{%%VWX%W%LT&
VARF o OBENCRNT LTz, £ OREE, Al
F%@%ufim)ﬁx%/m%ﬁ#ﬁ%
T5HELEBIT, R AFRF KRBT AT
ﬁﬂ(@’“ﬂ@ﬁ?iﬁ*—ﬁ L7z, LEXY, RYFRF
U, AR I e A R LT
BY, ZABRY FZF o DOEBERO—
DERoTWAHZ ELRHB L,

5. EARRRGILE
(R ZE (R, R0 108 B O JE 1
)

(eakams) (GF 16 #F) -~ CHae

(1)Tajiri T, Matsumoto H, Hiraumi H, Tkeda
H, Morita K, Izuhara K, Ono J, Ohta S, Ito
I, Oguma T, Nakaji H, Inoue H, Iwata T,
Nagasaki T, Kanemitsu Y, Ito J, Niimi A,
Mishima M, Efficacy of omalizumab in
eosinophilic chronic rhinosinusitis

patients with asthma, Ann Allerg Asthma Im,

in press

(2)Ohta N, Watanabe T, Ito T, Kubota T,
Suzuki Y, Ishida A, Kakehata S, Aoyagi M,
Matsubara A, Izuhara K, Clinical and
pathological characteristics of organized
hematoma, Int J Otolaryngol, in press

(3) Yamaguchi Y, Izuhara K, Ono J, Ohta S,
Masuoka M, Ikezawa Z, Aihara M, Takahashi
K, Serum periostin levels correlate with
the progressive skin sclerosis in patients
with systemic sclerosis, Br J Dermatol,
vol. 168, 2013, pp.717-725

DOI: 10.1111/bid. 12117

(4)Ohta S, Shibata R, Nakao Y, Azuma Y,
Taniguchi K, Arima K, Suzuki S, Shiraishi
H, Iwasaka T, Izuhara K, The usefulness
of combined measurements of squamous cell
carcinoma antigens 1 and 2 in diagnosing
atopic dermatitis, Ann Clin Biochem,
vol. 49, 2012, pp.277-284

DOI: 10. 1258/ach. 2011. 011065

(5)Uchida M, Shiraishi H, Ohta S, Arima K,
Taniguchi K, Suzuki S, Okamoto M, Ahlfeld
SK, Ohshima K, Kato S, Toda S, Sagara H,

Aizawa H, Hoshino T, Conway SJ, Hayashi S,
Izuhara K, Periostin, a matricellular
protein, plays a role in the induction of
chemokines in pulmonary fibrosis, Am J
Respir Cell Mol Biol, vol.46, 2012,
pp. 677-686

DOI: 10.1165/rcmb. 2011-01150C

(6)Ontsuka K, Kotobuki Y, Shiraishi H,
Serada S, Ohta S, Tanemura A, Yang L,
Fujimoto M, Arima K, Suzuki S, Murota H,
Toda S, Kudo A, Conway SJ, Narisawa Y,
Katayama I, Izuhara K, Naka T, Periostin,
a matricellular protein, accelerates
cutaneous wound repair by activating
dermal fibroblasts, Exp Dermatol, vol. 21,
2012, pp. 331-336

DOI: 10.1111/j.1600-0625. 2012. 01454. x

(7)Ohta N, Kurakami K, Ishida A, Furukawa
T, Saito F, Kakehata S, Izuhara K, Clinical
and pathological characteristics of
IgG4-related sclerosing sialadenitis, The
Laryngoscope, vol. 122, 2012, pp.572-577
DOI: 10.1002/1ary. 22449

(8)Masuoka M, Shiraishi H, Ohta S, Suzuki
S, Arima K, Aoki S, Toda S, Inagaki N,
Kurihara Y, Hayashida S, Takeuchi S, Koike
K, Ono J, Noshiro H, Furue M, Conway S]J,
Narisawa Y, Izuhara K, Periostin promotes
chronic allergic inflammation in response
to Th2 cytokines, J Clin Invest, vol. 122
2012, pp. 2590-2600

DOI: 10.1172/JCI58978

(9)Nishizawa H, Matsubara A, Nakagawa T,
Ohta N, Izuhara K, Shinkawa H, The role of
periostin in eosinophilic otitis media,
Acata Oto—Laryngologica, vol.132, 2012

pp. 838—844

DOI: 10.3109/00016489. 2012. 668708

(10)Shiraishi H, Masuoka M, Ohta S, Suzuki
S, Arima K, Taniguchi K, Aoki S, Toda S,
Yoshimoto T, Inagaki N, Conway SJ,
Narisawa Y, Izuhara K, Periostin
contributes to the pathogenesis of atopic
dermatitis by inducing TSLP production
from keratinocytes, Allergology Int,
vol. 61, 2012, pp.563-572

DOI: 10.2332/allergolint. 10-0A-0297

(11)Ishida I, Ohra N, Suzuki, Y, Kakehata
S, Okubo K, Ikeda H, Shiraishi H, Izuhara
K, Expression of pendrin and periostin in
allergic rhinitis and chronic




rhinosinusitis, Allergology Int, vol. 61,
2012, pp. 5b89-595
DOI: 10.2332/allergolint. 11-0A-0370

(12)Fujimoto K, Kawaguchi T, Nakashima O,
Ono J, Ohta S, Kawaguchi A, Tonan T,
Ohshima K, Yano H, Hayabuchi N, Izuhara K,
Sata M, Periostin, a matrix protein, has
potential as a novel serodiagnostic marker
for cholangiocarcinoma, Oncol Rep, vol. 25
2011, pp.1211-1216
DOI:10.3892/0or. 2011. 1194

(13) Okamoto M, Hoshino T, Kitasato Y,
Sakazaki Y, Kawayama T, Fujimoto K,
Ohshima K, Shiraishi H, Uchida M, Ono J,
Ohta S, Kato S, Izuhara K, Aizawa H,
Periostin, a matrix protein, is a novel
biomarker for idiopathic interstitial
pneumonias, Eur Respir J, vol.37, 2011:
pp. 1119-1127

DOI:10.1183/09031936. 00059810

(14)Yoshida S, Ishikawa K, Asato R, Arima
M, Sassa Y, Yoshida A, Yoshikawa H,
Narukawa K, Obika S, Ono J, Ohta S, Izuhara
K, Kono T, Ishibashi T, Increased
expression of periostin in vitreous and
fibrovascular membranes obtained from
patients with proliferative diabetic
retinopathy, Invest Ophthalmol Vis Sci,
vol. 52, 2011: pp.5670-5678
DOI:10.1167/iovs. 10-6625

(15) Taniguchi K, Yamamoto S, Aoki S,
Izuhara K, Hamasaki Y, Epigen is induced
during the interleukin—13-stimulated cell
proliferation in murine primary airway
epithelial cells, Exp Lung Res, vol. 37,
2011, pp.461-470
DOI:10.3109/01902148. 2011. 596894

(16)Nofziger C, Dossena S, Suzuki S,
Izuhara K, Paulmichl M, Pendrin function
in airway epithelia, Cell Physiology and
Biochemistry, vol.28, 2011, pp.571-578

s GRer i)

(1) HUEEG, HHEIITE0 40 7R IR I 3K -
B~ OIS, 8 52 [l AR R
[ 22 s - LB IAS - 4 326 [ H AR
FALE 200 - LB B E A RS (e
SEBE) , 20134F3 A 10 H, ZmEEREAEM

(2) Izuhara K, Periostin, a matricellular
protein, promotes chronicity of allergic

skin inflammation, 5 41 [B]H R EFE5
fhitE s (FAFFRE) , 2012 42 12 H 5 H~2012
12 H7TH, KERMATT

(3) @M, WA AT 1A NIRRT R
FC BT B IS T\ B 5 5 R 70
Wt 55 62 [0 AT LLF— bk
KE 2012 4 11 H 29 H~2012 4 12 H 01
H, KB ABR

4) HEEWG, 7T UAX—HEBOZW - IBE
BT DHERAY 1gE PrR DM ER K OVEFEH]
TE D EFR— S MERERME —, 28 62 RIHA
T UV RSN RS (RFRE)
2012 4E 11 A 29 H~2012 45 12 H 01 A, K
BRRF R B

6) HEBWE, 7TUAX—MHRIEICBITS
IL-4/IL-13-_ U F 2 F R O RN, 5
62 [F] H AT L L X —2 kA i ke (FRFE
HEHH) , 2012 4F 11 H 29 H~20124E 12 H 01
H, KSR

(6) KH{HE, 164 BIEMELIERBIZHBIT S
RYFRAF B L TGF-beta OFBL, 2 62
Bl H AT LLX—F2 Kk, 2012 47
11729 B~20124E 12 A 1 H, KWRAFAHK
i}

(7T)Kenji Izuhara, Pharmacogenetics, IFCC
C-CMBC Committee Activity in Malaysia
“MOLECULAR DTAGNOSTICS FOR BEGINNERS” (3
FaklE) , 20124F 11 A 10 H~2012 4 11 A
I5H, ~L—=yT7 7T —)b

(8) Izuhara K, Serum periostin levels are
correlated with decline of pulmonary
function in patients, 29th
Collegium Internationale Allergologicum,
2012 4E 10 A 14 H~2012 45 10 H 19 H, #&
ES RN

asthma

(9) Taniguchi K, The IL-1 « /periostin/IL-6
axis contributes to the Kkeratinocyte
proliferation and differentiation in
atopic dermatitis, 29th  Collegium
Internationale Allergologicum, 2012 4 10
H 14 H~2012 410 A 19 H, #EF =T =
=

(10) R B R, FEMEMR OB AL 4~

—H— RYFRF L, H 52 8 H AR
TS (W) |, 201249 H



6 H~201249 H 8 A, AFREKMH

(11)Kenji Izuhara, Importance of the
interaction between immune and non—immune

cells in the pathogenesis of allergic
Diseases, 2012 KAAACI (The Korean Academy
of  Asthma, Allergy and
Immunology) Annual International Congress

(FFFFEBT) , 2012 4-5 A 25 H~2012 45
H 26 H, ##EY DL

Clinical

(12) I E—, ONFAMEMMEERICE T 510
HNY A AF ALORGES, 5 52 [F H AR
g gk Ay 2012 4F 4 A 20 H~2012
F4H 21 H, HBREHE

(13) Kotobuki Y, Periostin, a
matricellular protein, accelerates
wound repair by activating dermal
fibroblasts, Keystone symposia

Conferences 2012 meetings (D1), 2012 4F 4
H 1 H~20124-4 A 4 H, USA, Big Sky

(14) e Bft, R rEfErEmZ% (11Ps)
BT MESs~ Y 7 ABEAXY A AT
VEBLOMNT, 1 4 BN K S TR
Hemfge4s, 2012451 H 8 H

(15) Izuhara K,
molecular

Elucidation of the
underlying  the
allergic

mechanism
pathogenesis  of diseases
Keynote Lecture at the Mexican Society of

Immunology (FAffami#) , 2011 412 A 8 H,

Mexico city, Mexico

(16) HZFE NS 1, Mpast~ v U 7 2 xR
B TRV FRF ) X, FREBRMES Mo
LI L CRIEIRE 2235, % 15
LN ISR R R F R4, 2011 412 H 3 H

(17) Taniguchi K, XU A RAF 03 A X —
oA X 6 EAZN L TCREMAIGHIBORY
B - HICBA 9%, 40 [AlH ARG
FAFEESS, 2011 4 11 H 27-29 H

(18) IR B, HEEkMEhERICBIT S
Periostin, % 61 [EIH AT L /L ¥ —FRKE
SEMTRSS, 20114F 11 A 10-12 H, FHIUER

(19) #8 &S, 4 1R Bk AT BIK M Fe 5 B 00 7
IL-25 Z RIEHBLOBROMY], H61EHA
T LV KRN RS, 2011 4 11 H
10-12 H, HAUHED

0) HEFZ, Mlast~ U v 7 2% L
727 ME—MEEEROFRERK, % 61 BH
KT VX —F KA RES (FBRAFRE)
2011 AE 11 A 11 H, HEE

(21) HJFEEIR, Bacteriology DILEEIR A DHL
W ESBOImME, &6 BN B2 Wl
gess (FAf%EEnE) , 2011429 H 10 H, R

N

M

(22) KHIEB—HE, 7 LLX—HEEBEDOHFHEN
A F~v—J—LLTD SCCA —7F LLF¥F—
RRBIZEBIT D2 ZOEEOEBIT T T—,
% 51 Bl H ARERRILFERFREMES (BT
W) , 20114E8 H 27 H, LR

23) e B, Mifast~ bU 7 2EEAA
U A AT L, FERIERE MR (11Ps) D
iz A F~—T—L 0B 5, OfA
PEFSR BB A A~ — B —HF9E2, 2011 458 H
19 |, t&EkEH

(24)0Ohta S,

Development of combined
measurement of squamous cell carcinoma
antigens 1 and 2 as a potential companion
diagnostic for anti—-IL-4/IL-13 therapies
in allergic diseases, 21st International
of Clinical Chemistry and

2011 4 5 H 15-19

Congress
Laboratory Medicine,
H, Germny, Berlin

(25)Uchida M, Periostin is a critical
mediator for acute lung injury induced by
chemotherapeutic agents, 2011 American
Thoracic Society International Conference

2011 4% 5 H 13-18 H, USA, Denver

(26) HEEIR, ~v RV v ERGERIE, #
84 [A] H APyt (FAFFET) , 2011 4F 4
H22H, #ATH

(27)Izuhara K, Pendrin and Airway
Inflammation, ESF Exploratory Workshop on
the Proteomics, Epigenetics, and
Phramacogenetics of Pendrin 2011 (3RfFF:#
1#) , 201144 H 9 H, Austria, Leogang

(E) GF740)

(1) Izuhara K, et al., InTech, Atopic
Dermatitis — Disease Etiology and Clinical
Management, 2012, p404



(2) W ER, fin, BekEmtt, 1 oA
UDFTATC, 2012, p861
(3)Izuhara K, et al., Pacini Editore
Medicina, Translational Science: from
Basic to Clinical Immunology and Allergy,
2012, p390

(4) HFEE ﬂﬂ L1feSc1encePub11sh1ng
2010 4| B RMg B3 _T, 2011,
p194

(5) HJE B IR, fth, LIFE-SCIENCE INFORMATION

CENTER, ﬁ%%TW@W%kﬂm o PR AR

2011, p580

(6) HFEIR, . LIFE-SCIENCE INFORMATION
CENTER, ¥REBT T /LO/ERILE R kS
2011, p580

(7) Izuhara K, et al., Wiley-Blackwell,

Inflammation and allergy drug design, 2011,

p330

(2 3£ PEAE)

OHRREL GE4 1)

LR XU A AT ORFEREIRICR AT D BT
R, ZOPUEZ WD RY F2F o ORIE ST
5, ERSE R NEMEMEOSGEE S E, WO
PRIB O 1L

FAE - HEEG i

HERIFE « (BT R FE AN R At
FREE « B

%5 HRRE 2012-077774
HFEEFEHH - PRl 24 43 A 29 H
EWNs DR EHN

R R SN B TS XAXIRIRIE K O D
A7) —= T

A HEEG

MR« BN RFE N R
FHME - AR

%5 A 2012-011838, PCT/JP2013/051120)
HEEEA B - PRk 2441 A 24 H
ENsL DR [EHN

LR BRI SVER O T TE

I MBS fh

MR« EINT RSB N R A
FEEE - FEEF

&5 HiFE 2011-238913, PCT/JP2012/78008
HFEEH H : B 23 410 A 31 H
ENA DRI ENS

TR XU A AT ORFERERICR AT D BT
R, W Z OFUEZEANDRY AT D
BE T, BE RS OUEMetE o dE 1k
FAE - HEEG i

HERIFE « [EST R FE N R At
FREE « Hrer

%5 HFRE 2011-194323
HEEEH B - ER 2349 A6 H

ERNst o] EHN
(Z Dfth)
A B D

http://www. biomol. med. saga—u. ac. jp/medb
iochem/index. php

6. WFZEHHA

(D) W RS
HE B4 (IZUHARA KENJI)
VR« [ESEER - A%
MEE®HS: 00270463

Q@) WFFe sz
HHE  FZ (ARIMA KAZUHIKO)
VR « [ESEED « Gl
M7eE®S: 60336112

$5Kk  F— (SUZUKI SHOICHI)
%%k% = - Bh
WroeEds:40253695

M #1 (SHIRAISHI HIROSHI)
PR « RS - B3
WroeE#ds:80452837

KHE  BE—EB (OHTA SHOICHIRO)
VRS - RS - BhaK
et E 20346886

(3) HHET T
mL



