(R 4)
[16ek0410030h0001]
FRE 294 5 H 24 H

TRk 2 8 EFEMFER KR WL &

I EAER

HF X 4 (AR RET LAX—RESEFERIIIEESE RET LV —REFEREIES B
(¥ FE)Practical Research Project for Allergic Diseases and Immunology (Research

on Allergic Diseases and Immunology)

WFFEBR R ERES - (HARGE) R Th2 sl L 2857 LoL 5 — M SOE RIE O TRIE LR ¥
(¥ §H) Development of therapy for refractory allergic airway inflammation by

controlling pathogenic memory type Th2 cell

WFFEBHSEHH 2 & (AAGE) RFBREFER ik Tl #E
ArE % K4 @ (3% 7&) Toshinori Nakayama, Professor of Graduate School of Medicine

% ofE B M Bk 28 £ 4 A 1 B o~ k29 £ 3 A 31 H
1. A58 (AAGEE) BEHATERVET 1L —IREBISH4 2 51 CD69 HLiA - i CDEIL HUAHRIEDBIJE

BAFEARE A (€ §&) Development of anti CD69 antibody and anti CD69L antibody therapy

for refractory allergic airway inflammation

WFFERRSE S A (AAGE) RFEBEEFERE Bz il @&
Arie &% K4 @ (3% 3B) Toshinori Nakayama, Professor of Graduate School of Medicine

2. 7R (AAEE) JlEME Th AR OBEREMEAT & M RERE R R BURAT IS < SRR R ER 3R
i H AR ORI H
BRI R4 (3% §%) Database construction to identify pathogenic factors based on exhaustive

analysis of function and gene expression of pathogenic memory type Th2

cell

WFZERRS S (BAGE) REpbilEearselbt #dx il BE
AT % K4 @ (3% 3E) Toshinori Nakayama, Professor of Graduate School of Medicine



3. rHmEgE (AAFE) 7 L —PE&Ik - AFRRERVERI B IE R BH ORRIR /N T A — & — L JREME
Th2 MR X B FHANA A~ — I —REK
BSR4 - (% §&) Practical Research Project for Allergic Diseases and Immunology (Research

on Allergic Diseases and Immunology

WHEBRSE S (AAGE) RFEPEFZERE B WA £
PrlE &k K4 : (3% §E) Yoshitaka Okamoto, Professor of Graduate School of Medicine

4. SrHEME5E (AAGE) AFREERVERI S IZE 28 5 DFIEI B0 2 R JRME Th2 Mifa 2 ol & U 72 fiEfeEay
BARTRBUGFHREBE ORI & £ OIERIC X 28 BIERIEH S OFRE
BAJE R4 (#&  FB) Construction of RNA profile data platform for analysis of pathogenic Th2

cells involved in eosinophilic sinusitis and its use for identification of a

new drug action site for disease treatments

WFERRFE Sy s (HAGE) KRFEPEEZserE #Bd%  ANR Ik
Are &Mk K4 (3% 3B) Osamu Ohara, Professor of Graduate School of Medicine

5. Sy AL (AAGE) fAFRREk M Se 78 BB T R TERIRIZ 35 1T 2 1 il i 35 D fif b
BHREREA - (3£ F&) Microbiome analysis on upper respiratory mucous membrane of

eosinophilic sinusitis patients
WFFEBASE Sy (AAFE) RFBTEFIIEbE  Bax  fifs 58

Are &Mk K4 0 (3% 3B) Satoshi Uematsu, Professor of Graduate School of Medicine

IL. FROBRE (KMIEHTERE)
WFZEBHRARE I L 2 OG5

X

ARHFEIZETIE, () EEAMRM 7 LILF—EREBIZx T 4 CD69 ik - 1 CD6IL fAEiE DS, (2
TULX—HE% - 1T MEI SRR BEDORRYE Th2 MDA & RBNEGTFREBTICED
CHFRAFHROERSIUHFRY DT — FY—h—0FR. Q) IFBRKMEISEXREE TO LREMKE
[CETHEEMERDOAEN Z HRICHIEZED TN D,

(D EHEBMRBMET LILX—ERREITH T S CD69 K - #1 CD6IL ik DB
T LV F— AL CD69 4 - A FEBL U 7o I S M 25 L 7> B AMTHE T ifiZe & D RAEARFR I 2
BT DI ETRIET D, AFE, bivbiuk, ZOREMIRAIE)DIMNIHD DE TR X VRV E,
CD69 23 F-D V) H v K43+ T D Myosin light chain 9/12 (Myl9/12) | OFFEEFHR LIz, Z DX X
78 Myl19/12 43F) 1%, RIEITHE- TV B &4, & OWNBNSAE LT TRy MMRIEE Myl19
nets) ] ZAEET 5, JREIERESMIR MAE 2 DAMTH D BRIZ, TMy19 nets] 23 “7F' Ty h 74 —L47 &
2



LTEWTW D Z LR S/ ([CD69-Myl9 v A7 A ] Lf), S blZbhvbiuix, v~ v A%z
KOERIETT /UZEBN T, B L OLFENFFE TR L7t My19/12 HUlR23, SOESIEZ FRIHHI$ 5
ZEERW BN LT, MFERERVERISIER T, BISIENICHFEEER DER R A Lo 7R Y — 7 0SB S
LD EHRMERBYET LV X —MIRIBTH D, bivtbhiid, MAEZER (TERFZRFREFHEE) o
DI N—T L bl MFBERERISZERBEFEORY) —7HNICBWTH v 7 X & FERRICIENS X
NIME FPHIZ TMyl9 nets| DR SN TWAD Z & 2B 502 L7 (Hayashizaki et al. Secience
Immunology 2016) .

(2) ZULX—R%K - iIFHREMERISEXBEORRME Th2 MDA & AENER TR
EOCRREFHRREOEES S UHRY OS5 — b —h—DRE

WAL ZE R (THERFRFGEEFIR) . N (TERFRFEGE ) 607 v—7
LB, REERVERISIER EE OR Y — 7Rk E X ORI O EME The MIfgiZ- DT RNA o —
v A T RGBS TR BURNT 21T > T\ 5, SFEEDbIVbIUL, MilaZimgears & fiaN gL
IR L DY A D IA LV OEAREDOTFMEMAGHOED Z LITL > T, b MERERME] SR BE R
W OFEIENE The MifaZ [FE 9 2 7162 F- 1 CBi% U, BUE, [RFIEICEE SO T3 EME The kL o ik
ATV, RNA & — 2 = U AT D T\ D, EHIT, MARFEZFHR (TERFRFBEESHL 50
TN—TRH &2 T LR =R R DGR I 2 KB NA A~ — I =2 OV TR & T
THTWD,

Q) FFEAKMRI R R BE TOLREMIRICE (T2 EEMEROFEN

SR OANY OTHY . FFME, FEFRFEEOZERENHAY LIFET 25T CTh b, DD,
xRN ESE L TCHOLT LOHBHT D LIERO T, RERIE & WIELOXBNEE 7=, FIE
B OEFRNIEF ICH LW TH D, MIEICB W T Y T ABMHEAMERE CIEHG T RURE, #E 7 F
DERE ., WRERED, 7T ARRMEAFRMERE & U CHIIRRE ., 1 v 7 o, IR, FRIRE e &
B, BEHEE L LTI AP hay B AR S s, Zh o OMERITHEAICANT 2% LD
RNBTaAV AT AEBELTHDEN, FRET LIV X—FKBRTH 5 HIERMERIBIERICB VT, Zh
DOLRPENEENR ED L DB L, ZORRIEEOREINE. T UAX—JERIZED L9 I B%a K
LTV DNEREFEMCTHR STV, MRS ER (TERFPRFPEESHERR) 07—
X, TERZEMAZIZ OO V—7"L & 1T, HFERERMER| SR B 0> GBI U 7o SPEpeyd ik 2 v
T, ERGERIE D F AR 3% O fitT 2 8 T 5,

EX

We have made substantial progress on the following three subjects this year: 1) Development
of anti—CD69 and anti—CD69L antibodies therapy for intractable chronic allergic disorders; 2)
Search for new surrogate marker for allergic nasal inflammation and eosinophilic chronic
rhinosinusitis (ECRS) based on the functional analysis of pathogenic Th2 (Tpath2) cells purified
from these disorders; and 3) Analysis of microbiota at the mucosa in upper airway of ECRS patients.

1) Development of anti-CD69 and anti-CD69L antibodies therapy against intractable chronic

allergic disorders



Development of allergic inflammatory disorders is dependent on Tpath2 cells, which express
CD69 molecule on their cell surface and migrate into inflamed tissues through blood vessels
Although it was not known how Tpath2 cells migrate into the inflamed tissues, we found that it
was dependent on Myosin light chain 9, 12a, and 12b (My19/12) molecules expressed on luminal surface
of blood vessels in inflamed tissues. We discovered that Myl9/12 molecule was a new ligand for
CD69 molecule. We also found that My19/12 protein formed the net-like structure (Myl9 nets), which
could work as a platform through which CD69-expressing effector T cells including Tpath2 cells
infiltrated into tissues. Importantly, anti-My19/12 antibody treatment efficiently ameliorated
airway inflammation. We named this novel system recruiting inflammatory cells into tissues as

“CD69-Myl19 system” (Hayashizaki et al. Science Immunology 2016).
It has been known that eosinophilic chronic rhinosinusitis (ECRS) is one of intractable airway
inflammatory diseases and often develops nasal polyps with massive infiltration of eosinophils
Together with Prof. Yoshitaka Okamoto (Graduate School of Medicine, Chiba University), we found
that Myl9 nets were highly detected on not only luminal surface of blood vessels, but also in
perivascular regions of nasal polyps (Hayashizaki et al. Science Immunology 2016). Furthermore
in collaboration with a pharmaceutical company, we have succeeded to establish humanized Myl19/12
antibody. We expect that this antibody could be a useful therapeutic product for not only
intractable airway inflammatory disorders but also other inflammatory disorders.
2) Search for new surrogate marker for allergic nasal inflammation and ECRS based on the functional
analysis of Tpath2 cells in these disorders

Together with Prof. Okamoto and Prof. Osamu Ohara (Graduate School of Medicine, Chiba
University), we are currently preforming RNA-Seq analysis with Tpath2 cells purified from nasal
polyps and peripheral blood of ECRS patients. To this end, we first established the system that
allowed us to identify and purify Tpath2 cells by cell sorting. Furthermore, Prof. Okamoto’ s
group is seeking for biomarkers that can determine the therapeutic efficacy to allergic nasal
inflammation.
3) Analysis of microbiota at the mucosa in upper airway of ECRS patients

Nasal cavity functions to allow air to enter the respiratory system; therefore, various
pathogenic and/or non—pathogenic bacteria can exist at this site. It has been known that various
kinds of Gram—positive aerobes (e.g Staphylococcus aureus, Staphylococcus epidermidis,
pneumococcus), Gram—negative aerobes (e. g meningococcus, hemophilus influenza, pneumobacillus,
pseudomonad aeruginosa) and anaerobic bacteria (e. g Peptostreptococcus) are detected in the nasal
cavities. These various bacteria are balanced with each other to create appropriate microbiota
at the mucosa. However, it is not known how microbiota at the mucosa of nasal cavity would be
changed in the patients with ECRS and how microbiota at the mucosa of nasal cavity would influence
symptoms of allergic inflammation as well as systemic immune responses in a body. To address these
questions, Prof. Satoshi Uematsu (Graduate School of Medicine, Chiba University) and Prof. Okamoto

have started to analyze microbiota at the mucosa in upper airway of ECRS patients.
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