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I. BRROHME (RIEHT7EHE)

I
AWFFERR-E TIE, RIEDORIMAL LR OBIL LI KX kB2 Rl B2 b b [HERLEL
Pathogenic Th ffificl] DAL - £47 « HEEMERF O TR A O N5 2 ¢ 2 B E L, OFLE Th
AR OTZRL « BEBERSHL D 7y THAEC, @FEIR Th MMV NREE OfENT 2 431 « Ml - (B L ~L Tl
Wiz, S HIT, FiES Pathogenic ThIIZOHIEENC X 2 Hi7- 7 IR ORI O 7= . @K E RIE 1S
{EIZBE D 2 BEEE Y T 2 9IS L7 1B MESERIENE OB R, @t NEEAMEIBMERE RAER B C O %
112720 LLF D 1~3 D W 72 FERERF TR R 88 L NA~6 DEROEHI R & < H5T DR %2 HIF 7=,
15218 B! Pathogenic Th2 MR DOFEE - HeRFIHE DOFEA
fFZEEEH S 23 [FEE L 7= it 87 Pathogenic Th2 #liE(Endo et al, Immunity 2011) D AE K T #5E - 4
FRZ, BEEY A DA 2 IL-33 PR MRS B Y kT 0 U o NEN G EE TH D
Z & & L7~ (Endo et al, Immunity 2015, Shinoda et al. PNAS 2016) ., = 79554 Th filim o HELIZ
TV RT 4 7 RN EETH S Z & AP 5N L7 (Tumes et al. Immunity 2013),
2.1BHET LA X —MERIER B OF - RIRBEE TV 2 RE
MEPED ThUTh2 96 & FEEN 290 R8IE. ThUTh2 Mildd T T o A TR Z 20Tk, %EiT
AR RN T C & DBRICRZRBREE T CHBLT 2 5218 Pathogenic Th1/2/17 #EfRIZRI D) &
Il a v k&4 L7 (Nakayama et al, Ann. Rev. Immunol 2017),
3.7 VX — DF T I IR D3 R & £ D5 TR O
TGF-BN T LILFXF —MRIEZIMZ D Z LA DTV DD, D50 T OV TIZARIT
bolz, BEMEIZBNT, TCF-BIZ L > THREMNFE I N LEF KT Soxd 73, 7 LILF—h
ZHIEE T Th2 fMlaoa bzl 2 2 2 Rl Lz, ZoRiE, e, B AR
fil CHOE S AV, BT FEDO R &t ~%815 L7z (Kuwahara et al. Nat Immunol 2012) .
4.& MEIHT CD69 Huid DRtz
~ DA CD69 &t |k CD69 DMFIZRZFAET % b Milfii CD69 Hilkaw <o F v — 3 L L FBAF
52 LT L, TS K 0 I T L TORHEN G B b TOIRR~ & v— L L A ZRBFE N TRE
Role, BMRIERIED 72 L TMOEIEMEIIERE (%, IF&, COPD) ~dDt Milfr CD69
TEROEIMELH BT 72 0 RFRSEBE~OEH T v ANETHTH D,
5.8 MHL CD69 U HY FHUKDHSE
CD69 ITHI72ITHEGT D& /37 . I AT 88 9/12(Myl9/12) Z [FlE L. & Mlft Myl9 fiuik
Z [E NSRS 2 L JE (2 BH%E L 7= (Hayashizaki et al. Science Immunology 2016) , 1 Myl9/12 Hi{A# 5
IX. CD69 70 Z 3Bl L 7o M e g fifia sy kN ~RAT 202045 2 & T, RIEZ M
T 5 LF 2 B, BHAMEO A FERIELR B OB HIFEREE & 72 2 \REED KWICHIfF S D, Z O
ZERRALT, NHK, # B B, fth Tl Sna~0REEIT- T2,
6.& MEEHAMEIRMERGERIELR B DR RBAFH
THERFRFBLE AT AR - SR R (A EH ) L ILFE T, iFBREk
PR PRI B OJFRETE AR I FE B Pathogenic Th2 MRS G L CWA Z LM LT
(Endo et al, Immunity 2015, linuma et al. Ann. Allergy Asthma Immunol. 2015, Shinoda et al. PNAS 2016) ,
Z DX RIL, HEEVE T B D AR ERIEIBIER S DO FRIEHIERFRBICRE S FETDH EHE 26N D,
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Our goal for this study was to clarify the molecular mechanisms of development and maintenance of memory
pathogenic Th (Tpath) cells that play crucial roles for establishment and exacerbation of chronic inflammatory
disorders. We have succeeded to provide fruitful results as described below.

1. Discovery of molecular mechanisms of memory pathogenic Th2 cell development and maintenance

We found that memory pathogenic Tpath2 cells were highly dependent on IL-33 for its development and
maintenance (Endo et al, Immunity 2015), and that inducible Bronchus-Associated Lymphoid Tissue (iBALT)
played important role for maintenance of Tpath2 cells in a body (Shinoda et al. PNAS 2016). Furthermore, we
found that the development of Tpath2 cells was associated with epigenetic modification (Tumes et al. Immunity
2013).

2. Propose a new concept for the pathogenesis of chronic allergic inflammation

It has been thought that chronic type 1 and type 2 diseases are caused by the unbalance between Th1 and Th2
cells in a body. In contrast, we have proposed the new concept that chronic inflammatory disorders result from the
development of pathogenic memory T cells that arise in the process of memory T cell formation during
inflammation (Nakayama et al, Ann. Rev. Immunol 2017).

3. Discovery of a new molecular mechanism that inhibits allergic inflammation

It has been known that TGF-B signaling inhibits allergic inflammatory responses; however, the molecular
mechanism how TGF-f works was not known. We found that TGF-p induced transcription factor Sox4 expression,
which inhibited Th2 cell differentiation and thereby inhibited allergic inflammatory responses (Kuwahara et al. Nat
Immunol 2012). This result was widely publicized through major Japanese newspapers including Yomiuri Shimbun,
Nihon Keizai Shimbun, and so on.

4. Establishment of the humanized antibody against CD69

Collaborating with a pharmaceutical venture company, we have established human antibody against CD69
molecule. We expect that this humanized antibody could be a useful therapeutic product for not only intractable
airway inflammatory disorders but also other inflammatory disorders such as colitis, hepatitis, and Chronic
Obstructive Pulmonary Disease (COPD). We are currently looking for major companies that can further proceed for
clinical trial with this antibody.

5. Establishment of the humanized antibody against CD69 ligand(s)

We newly identified Myosin light chain 9, 12a, and 12b (Myl9/12) as the ligands for CD69, and found that
Myl9/12 protein expression was induced on the luminal surface of blood vessels in inflamed lung to form net-like
structure (Myl9 nets) that could play as a platform through which CD69-expressing effector T cells including
Pathogenic Th2 (Tpath2) cells infiltrated into tissues. Importantly, anti-Myl9/12 antibody treatment efficiently
ameliorated airway inflammation (Hayashizaki et al. Science Immunology 2016). This result was widely publicized
through major media including NHK, Asahi Shimbun, and so on. Collaborating with a pharmaceutical company, we
have succeeded to establish humanized Myl9/12 antibody. We expect that this antibody could be a useful
therapeutic product for not only intractable airway inflammatory disorders but also other inflammatory disorders.

6. Elucidation of the pathogenesis of human intractable chronic airway inflammatory disorders

Collaborating with Professor. Yoshitaka Okamoto (Department of Otorhinolaryngology, Graduate School of
Medicine, Chiba University), we identified that memory Tpath2 cells played crucial roles in the pathogenesis of
eosinophilic chronic rhinosinusitis (ECRS) (Endo et al, Immunity 2015, linuma et al. Ann. Allergy Asthma
Immunol. 2015, Shinoda et al. PNAS 2016). This discovery would give a great advantage in developing new
therapy for ECRS.
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