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EE CcD69 signaling in eosinophil induces IL-10 production
through Erk1/2 pathway

O Bui Van Dan'

'Department of Otolaryngology and Head and Neck Surgery, Kansai Medical University, Osaka, Japan

[Introduction] Eosinophils (Eos) highly expressed CD69 in inflamed tissues, and its expression strongly
correlated with number of infilirated Eos and disease severity. However, CD69 signaling on
Eos have been not properly investigated.

[Methods] We examined the expression of CD69 on asthma lung Eos using FCM. We also investigated
the signaling of CD69 on purified Eos by cross-linking. These cultured cells and its
supernatant were collected for gPCR and WB, and ELISA.

[Results] 2.91 *+ 0.76% Eos expressed CD69 in asthma mice. Interestingly, cross-linking to CD69
on Eos upregulated IL-10, and downregulated Th2 cytokines gene expression via Erk1/2
pathway.

[Conclusion] The signaling through CD69 might indicate the immunoregulation aspect of Eos in steady

state, as well as in eosinophilic diseases.
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Group 2 innate lymphoid cells (ILC2s) initiate type 2 inflammation by producing type 2 cytokines.
Although epithelial-derived cytokines are potent activators for ILC2s, many costimulatory cytokines
also promote the activation of ILC2s. Purpose: To investigate the role of tumor necrosis factor
superfamily (TNFSFs) in the activation of ILC2s. Methods: Flow cytometry and Luminex were
used to investigate the receptor expression and the production of type 2 cytokines. Results and
Discussion: TNF receptor superfamilies were expressed on human ILC2s. Recombinant TNFSFs with
thymic stromal lymphopoietin (TSLP) synergistically enhanced the production of type 2 cytokines.
Conclusion: Elevation of TNFSFs and TSLP with the accumulation of ILC2s may play an essential
role in type 2 inflammation.

13
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2704 REEMMORELZZNE LTEE2R Y1 MDA D ICHT I MBBENIFERIA TV S,
RS DRIV FEIKICHTIEZNERTH I H»EDL I FEREETH 5,

(BRY] BFE28 Y1 MAA O FBEGEMHLE BEERNICIBEL 2 2 D EDPIRET L 72,

[HE] EE&ERMMD 5 Negative Selection & T8 U 7-4FBLERICE# Interleukin (IL) -4, IL-5. IL-13.
Thymic stromal lymphopoietin (TSLP) %A1 L. 1FEEIRD ICAM-1 NDEBRIC & EMBEELE
EARRET L 7o

(#ER] BEsmDa<. IL-5 (100 p M) (EFBEEKDEBRIG. EMBRREEEZRICHEEL £, —HTIL4.
IL-13. TSLP (3&4 10nM £ CORBEICS VW THBHOEBERC2FELT. EUEBIEEDOHE
bhhoi,

[#2E] IL5LISNDOBE2RY A b H A 2 IFBIRICEEN B E RSB 5 1
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EXY FERRMMEREORANISE S IFRFMICONT

Ol 2275 1 AAA ZEse ', IR ' BRI R0 Bl 61, ek AT L R
PR ER T TEE N MR G
TRREAFAZR REABR - REDMEHE *HEAZAER KBRS - MRAHEHE

(B8] FEEEREME ZMEE. IFBIKIES CHFERMEZEZEHE L. RIEM - EREEODDICHFEI L
TW3, ABTHREDZVWIEREMEERMEFEOFRE CBARNFHICOVWTE LD B,

[5i£] 2006 FEHRFZOME S5 DIRE(C. BEGI. 2006 FLIEFRERDIEFIRE % 11 A SAEFI O FAERS . F#5.
MR, EFE. FEOHZF. FELANOER. FBRKE. ZOMKREEE. BAEICDOVWTONT 3,

[#E2] BEBmDEYY 9B~ 11 BORENSH 57/ 20~ 3041 93%. TN 5% TH. BEAH»SD
HRED N % e EHD TV, IZITLFI CHEBLRAEICZEN R Y., FELSICIIEERE. 415 - &
FELrEOEBER. AERD G EN A SN, IFRIRBOIFHIE 7902/ u | Tho7=e TLRFZY
A N5 I3 36.5%DIEGI TIThh., HB5EE 30mg/day T DEEFIH 88.9% T&H - 7=

[#E:R] FEREMFBIRMMEZEIVThOBBICHRETSP. 9B~ 11 BOREN S,
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IN] 7RIS ORECHFHArachidonate 15-Lipoxygenase
(ALOX-15) DR

ORIC B bk TRl BT FESC Nk SEE L R R s e G
VEHAY EEH BRIEGE - ERBAHY

(B8] LFEETRIMERISMEA(Z 5 1T B Arachidonate 15-Lipoxygenase (ALOX-15) DRIBHEFE £ #ZEA¢ 3,

[HiE] SFMEBPHD ALOX-15 & periostin ® mRNA SEBREM %175 /2o £ 1-8EHD ALOX-15 DFFEICD
WT. b MFESTRFR{LARREAE EoL-1 M2 & E¥ b FREX LK (NHBE) #ig % Hu T, ALOX-15
EAEREICDOWTHET L 7

[fER] IFRMMBEISEREEDREICS TS ALOX-15 & periostin ® mRNA IR (3. FEFEIRERISEA
BELVERBICEF L THY., ALOX-15 & periostin DFEBIIHELBEEBH -c ALOX-15 138
HFEMEEFBIRICEEL TWaZ &, IL4RBICEY) ALOX-15 EENEEENZ 2 & & BTl

l/fCo
[555)] IFRRBRMEIEERADEFEICH VT, BFID ALOX-15 DEBEHIFERIRAEEEEL TWVWBA 2 EPFD
o7,
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EEA AFENETREREICHSTHHEE B #il8[C &3 Memory Th2
fHid. Tfh2 {HIRD7 K b—> XHFE

OFrdt 3 ' il £ ' B =W % ik AR
VHEBEMAY EXE BRIEGRH - BRBAH C0rIUZy 7

(B8] 7L X —MHBREZEDORMMF TIE T2 MENEM L. Breg ik L T2 P, ETFTREEE
%13 Memory Th2 fifg »* g 9 %, XXTEME T REBREZFEZDEZE D PBMC % AL T Memory
Th2 #8B2. Tfh2 #Hf2. Breg DEL % #&5F L 7=,

[FE] A—BHEOXXTEMETREBEENEDOPBMC 2 AXMES L VUEEY A bH 12 TRIB L.
FACS T Breg (BR1 #fif2) & Memory Th2 #if2. Tfh2 #FENEIE Z1&5T L 7co A XTEHERED
PBMC 55 Memory CD4'T #ifg = 2B L. FasL RIBICE 27K b= XFEICDOWTHARET L 7=

[#5R] X XTEMT T REBREZORMME TIE. Memory Th2 #ifE & &£ U TTh2 #ifE i34 L. BR1 #lf2
(F3EAN L /=0 Memory CD4'T #iEI FasL RIICL > TR b= XD FEI N7,

litsa] S TRBEEICE - TBreg PEE & h, Fas-FasL #7 L T Memory CD4'T #Ba= D Memory Th2
B T2 MNP 7R = X TRV T B2 ENRE S N,
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=E

OfA it |\ AR A% K sk
VHEERMAY FREGH - BERAR CX13-7UZy 7 TLILX KM

(%

5] Follicular Regulatory T (Tfr) 213 IIERTICL Y T reg MIBDORIER A, S5 MET B3P . 7L IL X —
MERIEICH T BRENITEBTH B,
[BB] 7LUIX—MTEREICH TS T MIREOKE 28537 3
[F&E] Th#laxiE~ I XEAWT, 727 4EMER8K_5 L. [BRES L IEFROREHFENRE
BEAE. TR NEICH D T MR BAEROSMES & 25 L /-,
(#&R] Th#fEAXIE~Y 7 X TIRIMBEFRDOHFEIFERN IGE H LU 1gG1 Wil D L =0, [EX MR ERHD
FEIKOEE, MICE 2281 bhHA D EER T MROBRICEDST—EL >/ iR
SINERICHEWT Tir A RIB~Y 7 X TIRIAEEICEE S Tth Mz s L CKH/O B M B L 7=

—75 Th2 MR Tir MRROBEICEHS T —F X > 1
[#E58] Tr#AREIE. 7L XF —MRERECSVTREEENMEEEICEETH > -0, FEIRMERIEIC
LiEgbO —(L\t‘:b‘ﬁ f:o
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¥y am7LUILE—SBEZ(CHSIFS Th1/Tha YUY K TOMES TS
1V EBRFRFER DR

O fz 2, P 15 3. B 3 2, 7K BEEF 2, K ®i2 2. Ik BUZ 14
'RBAFZEFI KEDEIR NEHE HBRMN\RERtL 42— TLIX —BEEE - WFRER
CENREBERMR 2 — NER - BEMRES  REAFEFHLGENEFRRE NER

[B&9] Th1/Th2 BES EH A P RREARBICOVWT., ThETICBRERATHRIEL. HELTV3, $E
BT LILEX— (FA) BETREL

[FiE] AEZEBON-BERH 7B, FAISZTHRIT LA, BRESRMOLMELREL, 7O0—H 1 kX
h1)—%FWT CD4 M) > /83 TD CXCR3, CCR3-5,7,8. KU CRTH2 DRB#AIE L 7=

[#52] Th1 B9&E®D CXCR3. CCR5 OHIBMABLLR I MIBBF ICLENFABTHEICRKEEZRL =0 ZOIIH
LT Th2 ER FIEMMRELERIIEBLEEBD LN o 1

[#55R] FABEIE TR2 BEARETH V). Th1 BES FRMEMAELEIREZRLAZEEZ 5N, CXCR3.
CCR5 W3R L TUWAKRIEM CD4 BT 1) >/ EREERIE FA DFRREZ R § BI51Z & Ko V) 5 B AJRE
MHEZ LN,
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] S58E7 LIV F—SEkEBETIC ST DR OEES ST

Off BAEH ' I —22° Bt #1955 % 3RS SCic, o 52°, B & Y Bk 2L N
P R

REAY EYH AMPRIFEBNHY SRS S X5 BRMRA ° THRAY BEPY

CRBAYEFRLER O TEAPEREYHR LS & — MREBRESH

(B8] ERRE7 LIV X —MREREDIEE - BRICES ¢ 564D & 2 FRBEERSE O 2 & 4 7=

(] ERICERRET LIV —MREBEREEEE 17 HOEBOENZERER. /NTXLX b+ (HD).
I73A>7 437 — (AC) HFABEOAMES (718 — BXH]E. 77> KRHO) X
77, ACHRBREREBULL 7z EE ITS1 tHIBNDTER PCR. NGSICL W ERE. EREEHRAN
UniFrac ##4f CHREERNL & DEEEDBLIMEIC DV THRET L 7=,

[ER] ACHBNEREEIIZ. HICT7 > ERBOICSZWMERZR® 7z, ACERERFEEE L ACH
EBERICEWAERN H ). UniFrac BATIC L V) ACEEBERDEREHEIZ. 77>, REONDEREF
EEUMENRE N, TRNFEEREIR HD FERE CHEAL T ACRERE EHBVEEERL
AC &2 &) AC ARBEREIRARICET U /o

[#55%] AC EABMICEENRRESEY &), FRENDERFENDZEN RK S N,
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B 7V F—-HRESHESEE (ABPM) OB#EEVUIIEFD
&5t

O 3 1L /NAE WL B I ' /NE 280 L bR BP T IRER R L R R R A
R iR
RBAREFBAERR AR RIFRIEARS

[Ef] 2@ ABPM 2EREICH T 3BRELE U X VEFERET 3,

[HFZ&] 2014 F1 A5 2017 &£ 6 BICHRICHERRZSMTEAE T ABPM L2 d h. 3 FLERBER S
N-EBIDERKRIERZ 104 ik L WV ERREHAVTINEL /2, FEREE - BMREZOEE / 1\ -
MiERR ISEfED 50% U LD ERAD 5> 5 2 BL L/ L, »DOEBINAEEL2E L BEEHERETESR
L7

[#ER] 113 fEFIh 87 ERI CHBNIBASh, 2D S 5 59 fEf (55%) |13 3FLIRICHM L -, BRRKIL
R[NE X HFR/"FREREEE T Aspergillus spp. A& HFI TEUVMERNC & V) E4FRIEREF] (omalizumab,
mepolizumab, benralizumab) BAERI TIEBEIED - 7= (6% vs. 24%, p=0.02) .

[#E58] #EAEER 3 FLINICHBLIEDOEGN THR L. £MFNREERH»BBREE T F 3 AlREMEN TRE
S hi,
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EE) #3003 99FVICEBTFIT4S5FY—. PFIT145F V-1
RIGDFREYEDRE:

Otk Hili 4, S0l 6 12, P A 24 FTRL B2 P BEA L M R
ey =N 1HE RN TR R

"HAKE BEEHR KER CHAKT EFE RE - TLAX-2T0V1 7 M F—L

PHAKRE EFH EFHE L - P BAKRE BEFHHBRERERET LY -t 52—

[B®] R aO0F77F> (A3 FT14HE@®. COVID-19 77 F > EFNFHHE®) ODEELEBIERE
LTT7F745F%—PRESN TV, 7FI7 173 V—0OERAMEE LT, TN TH B K
DIFL>71)3a—J)L2000 (LUI'F PEG2000). ~XJILVRY —LPBEESIATWE, 2hdH
ERICTF 714 5F - 2FRITIERTH I » &ML 7

(BE] FRIOS T IF L BRBICELDZTF 747X —F 37714 7F% 0 —HRICEREL-EE9
£(Z. PEG2000. XTIEUKRY —L, KYYILNR—F80 #AVAETY v 757 b LUIFER
BOEMALRER (LT BAT). @@%& 2 BICBAT D& EHITL 72,

[{ER] 9 BDEELEH PEG2000. RT{LURY — L, FUVYILAR—FB80DVFHICHLTH, Ty

JT7 AN, BATHEBICERMETH > 1=,
%] PEG2000. N7 LURY —LRHFRIAOFTIFUICEBTF T4 XY —DRERME TIRE L
PIEEMED TRIR S N /s

[nn
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] % - BY7 UL —ERBOSHIIEAKREOIY FO—-IVFR
BAFTHS

OB A ', IEA wE | HEFR 58 WL 558 1 I8 T ' Bl &7 bk |
TR T SR RORER L RPH Bt kR R Ball BN AL SEER L I 2
fizk #E !

| BIESR AT EFH ABF [IREAT

(B2 - B] RABEEZEICEIBHMTLILE— (FA) P LIELIEEHT S D, ZTDEERRKE L OEEM
EFRBATH D, TH-BEBICAEBEENDSVWTLILX —HEX 4 ERKEETIFAELTIER - B
M7 LIX —fEREE (PFAS) PHIohd, ZZTCHAIBIHBEEED FA SHEEEZMERMAICEHE

El/t:o
[5E] 2020 #F8 AL 53 AIC (%) BV LWEEDOY 1 T ETHRARBRE EMRICESHRAX TR
RIBHREINE L 7=,

[(#ER] 414 A (FHFE®H 38 ®. XHE88%) »"S5RAE%18/1, 29% » 3> bO—-ILAR (KA b
A—J)LF X MZRAT7 20 Ki#) THo7ro FAIE30%ICER L. 95 40% » PFAS £E£ 2 5 h
GINA step 4 (170 A), step5 (19 N) Tld PFAS AHEHN ZNZ N 15%, 32% ICDIEV) . PFAS
BHEBEEIY FO—ILARRAFTH -7 (OR2.07, 95% Cl 1.13-33.8, p=0.016),

[#528] FA IR AIREEE D 30% ICEH L. ZDEERETH S PFAS IEIHE I PO— AR EMEL 7=,
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ICED <#\R%E52HRC 31 B Eosinophil-derived neurotoxin
(EDN) DEGFREIB A%

O/NE K 120, B ADIE 2 S e, ik H—°
VNBEMIRE NER CERREE SRR 7LV -t 42— CHEREMIIAY EFEH /NERERE

(B8] RAMZREOBENRAMICEZZFELFESIN, RHIHABEOLEMIEE > T3, EDN
IFBEIRMRIEN Y —H—& L TEB S N, B4 RFEHRICHVTME EDN A REXIEEERICS
WESHTMEREE B T3 2 & #/x L7/ (Pract Lab Med 2019; 17: e00138.), E#E(Z. EDN »"KitF
BIREDEWICERTH 3 » E4ZFE L 7=,

[HFiE] 6BmARBEMKEL T, FTLAX-—RESDEBERPORS T 7 ERMBETZZ L LR
(ICXF U T EDNEITE & EREREFREICAVWSIRE 7 > 7 — b & 1T\, EDN OIRE2H & EEA Y
BE AN DB BMICDWTIRET L 7=,

((ER] BERKRZI LT 7ICHVTRIBEZMETHERIC. EMBRRECSVTRRARENDOBEEESR
T3, EEENOSVWETEEICEDNEN LR L. $/-OEHATHEZRD /=

[#%5%] EDN BERMZRICEVWTOREFMM~v—H—E LTHERATH %,
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] 2EA =5 ABRZRAVEIFN- v ;B TSRO MM E O FF

Offi xR ¢ '\ BH ML JINE #0°, fik #E % )I% 9
| BFEIEERIASA R (BAE - FFIRER) ° BEICEBAFES FREAT ° » T & DNA R

(B8] HEETANIBETHEETZN. —HTHBEREMTANIFEEEET 3, IFN-y; EHH T 1)L R
EREHEDOY A MAHA L THY) . FERIROFMHILEEEE T 5, IFEAIKD IFN-y; 2 LT 1L X
EMEDHERF 2 8EAT B,

[FiE] BEEOMPIFEIRE IFN-v; & IL-5 B 6 LIEMmETRIML 7. RNA EEAZHMEL. T
PR YT NI VREER, TATAI VXN, EEPCREETTo 0

[BR] FSCXTUTRIVRBETOTAI T ABHTIEIFN-y; TR L TR 1L RE
BEDGBP. TRMAFHEESREEL T\ EEPCREAICHVTD IFN-y; Fl#IC & 3 GBP.
TRIM A FEORIBLEAZBH. ChES5DHEBILIL-5 DHFHICEWVET L

[iEaR] FRIREMVA NV IEREDEEICLIIRIVAIVEEZREBEL, COFRRIREREICS VTR
599 B R]EEMEN B B,
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] EMSRMEERSEEDF U XY TARMEZICHSIF S5 free
ISE [EDEEFRNEE

OFFH 5 140 BB FIR % K Bl . b B 2 v B L BRI R
B BRSE 2 R Beds Y Rl a2

'BAAE BRI EER CHAKREERB RE - TLLX-2T70V17 M F—L

CRARR BERH EERE L 2— BEAAE EREHMEBRERET7LILX -2 82—

(B8] 4~ U X~ THREHOEEEREZRS (CSU) BEDMET free IgE BEDN. U X TDAE
BREFRALAZPERIITEICEEBNE L, AE i AV TEELITHR -/~ CSUEHE
30 fil »» SRR CRBEEDOME £ EEE L. MiET free ISERE £ BITE L 7zo CSU EIEE DFFIC
lF UAS7 ZH W4 ~6RIBD A7) XY THEROFHIUAST H' 6 2L T DEE % responder .
UAS7 #* 7 2Ll EDEE % non-responder B & EFE L 7=, #ER :responder 8 (14 A) DAERHA
71O free IgE IRE L. non-responder 8 (16 A) £V HBEREICEETH > 7= (P=0.0344. cut off
fli= 307.7 ng/ml), &5k @ < X< TBRBERIOMES free IgE BE D 307.7 ng/ml LIE®D CSU
BETREELABIRIBDS DI &R -, MiEF free IGE BE ILBEBRBFIICAT U X
TITDEDENDEEE FATEINA Y —H— L BEREMN REB I N i,
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A 7Ly oseEiiid. BEY—5y FEULTOWEWZLILSVIC
WITDRERLBINHETS

Orfrik —2 ', PAIH B 20 BIAE B0 )7 Il AR 20 AT Stk L R AR L E N ST
P #6210 bl AT L kH B
' BEERAEIFEREAR CHERMART LY -t 8-

[(BR] 7LIVS L REBREIFRT7 LIV ORBRMELRKEINH T30, ZOBFEELIC DI > TUVEL,

[BE] 42 RURAFICBIEISNTVWSD, BRIICIE., 27 LILF—MERE AR IFEMENNTH
POHDERTHY, ThDACHMKEREELE TS ZOEMNT LIV U ICHT 2E T ERNEER
FETHOIBEENRE L. REBEEARBIIAS 1 £R T, REMEZIEK (PBMC) »5ND4 =
RUZXRBICELD IL-5 EEDOEALE AN,

[ER] ¥-REEER. F2F T THELZAFRHMICEE PBMC 5D IL-5 EEBIEIL /2o £EAXRE
BiEIE, AXLTTHELLZRBICE S PBMC » 50 IL-5 BEE &I U 7=

[#E5R] 7L REEEIE. BEZ—T Yy FELTWBTULILSF L EFTEL, 2=y hELTWE
W7 LILTF ST 3 RERICHIMEI L 7= FFEN G RBLEOIHE N, HHEOT LIV ¥ —FKEE
RIEOMFIRIRICEAS T 3 0lgEEDE A S h iz,
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[ A EHESHESEEICSET 3 A X ENE TREELIONR

OLH ¥, Bl B 00k W' ik RE ' TUHCEE L g mER L 28 R
=i oy REER R M MERD L PrE R RH B B T RH AR
it A

EXREAY AFREFHEH PREANY CIEXREAY AFREFWMEHN 7 bE—KERE L 2

[Bf)] XXTEMEEHREBEEICHT I IAXFTEMETRERE (SLIT) (LHVT, LRELBTELCTR
BERKICH T 2EEDRERETT 5,

[5iE] 2016 £/ 5 2019 FEIZSLIT #BA L X XTEMESHIBEBRE 24 610> 5, BIAIEETH - 1=
20BNV T. AEFEOBEI L FO—ILF X NIRRT, MRIRET — 4 % BRI L
7=

[{ER] BERB1 EBROIXTEMEY — X hIZH T BZE2REKRD visual analog scale RUHE I > b
A—IL7F X FOFHEIE, BEIOS —XFRIERT, ZhZh-575 (p<0.001) R +2.7 =
(p=0.046) LEBEICHEZEERD o T/, RERBREOY - AT TR A FHOI -2 F7
ICHANT, EX NI T7DRRRIGRE 2RO, RIEMOFIEME T i & MiE IL-13 BBEEICET L.
AHEMD SBER) NN KIIBEEL LR 2BH 7=

[#558] SLIT DXIRISERERE W TH K IBEERONET 5 AIHEMITRE S N/,
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ECRS - EOMS{HEEFERERRICH U TIL-58&LUIL-4/13
ZiZM & LT- Sequential Biotherapy hig#irzo1z 1 i

OXRfr s 'y AR BAhse ™, M A °, ATH N2 ' il 6/, SR R B EH %
FNI 2 S PR ME Y Rk R

TOAFARE E¥RHRH BERERRERE *IIOKPAPER EPRMRH FRE - BRENTPHEE

S IUDASARRE EFERMGER ITIRES - REERHFHE

[GEGI] 46 &ttt 5 FRIICROX 701 NMREFEMHEERS. FEIKEEIREX (ECRS) - FEX (EOM))
AEBERIICHEBN & & -7, B-Eos 2441/ u L. FeNO 26ppb. 7 b E -5t & Type2 KIE -high
THY) . %FEV1 38% EBENTAFIRHHE > T o XRUXTTEBABREZ L AU
YIANERELEZAHA, WED FO—ILIEAHEL /=0 ECRS - EOM DHEIZZ LD 570 Z D
NFGYXTTANEBLEHD, ECRS-EOMIEHEL AL o720 ZD /-, B & ECRS - EOM
DHEEMIINC VI TET2ELY T2 2 4 BEBICKXEHRS § % Sequential Biotherapy # &
AlZe 20, HEI> FA—ILIZHEFE S, ECRS - EOM HWEIES W 7,
[Z8] 7LAX—MAEMEED b—20> NO—ILOERD =2, EED Type2 KEERIROHIHH
PETH - HIEH % HRE L /=, Sequential Biotherapy (3 B &I TDH FIEWBEICET 2 FaRAVEE
DIRERIZ DR BRIREMN H B,
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BMEZEREEIRERCHT 35 1 E T EY MESEICITRIRE
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OFF Bk ', EARTE ' B & BE EANS K BEL BE O EE LR
TOH e kR T Bl BN TEVL 3E5E . AL ERR . HERS SR I e
fEk #as !

' BEZRAFEZE WFRBEAT ‘BESZAFEFZE HEEH

[FEI 1]55 &, BMELFEEERIERI SR A (ECRS) - iF BBk M FE R - EXMEN H V) . ECRSICH L TF 2
B 75 A L7z, 5BEICEHMEFREENGHIR L, BEFICIRERERE CRBR 2RO /-
RAEMEFEETREN D 3848/ u L (26%) EEETH Y. [NEZ MK EE CIHFEHKZE 2R, 1FE8
MR (EP) &2ML7. 7L K=VO2 1 mg/kg/day DS HFEIN L 7=

[FE 2] 59 BB M. ECRSICH LT 1 ENT THER. 11 BRICESBRETREAHE» HER L -, £20MH
FORBEE RO, RIEMIFERIKE D 4850/ u L (26.5%) E=ETHY . EP 258> 7= TL K
—vJnOor#% 0.5 mg/kg/day TERAE L. KEEHEL /-

[£F] T2 TOEERE L TEP 28 CMBEORE IS L VWY, BEFATET 1 EL Y THEH%
DRMMAFEETHE EREAICEP APRIEL. BENSEP DREE L (DM, TaELT THREED
2t - IPIRREEHIEREC (X, EP 2 8BRICE T ISP EE L,
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Ol sy /R AF' EH OKHE . Kk B3, mRKS L I e
BBAFARR EXRHRH NRHESH HEARSRRERERY 52—
CHSRINEERT 2~ RBAFEFBARALR TR

BE] FBERMBEBA (EGE) 1. BEANOFBKIHEBHETIHMEKRETH D, TaELYTHE
IC& V) EGE DREBEANDMMEEFICE > ZEG R L 7=,

UERI] EFIE. 15 &R 7 MEFICHEBIO TR, IBHEAHIE L. HEENRESEREICTEGE LM S his
EMEO&RERER (OFC) #MfTL. BINEFIIBREEL 1. 11 REBIBEICH LAY U X~
TERBLEDPDRERTDE LD, 12BEFEICARYIITICER L, ARYZITTICLN) AMRE
FRREHEL -, EREROMUEEBICES LI >, 14BBICHKEEN I hO—JLIREFEIL
LT72EMTTEBA L. B, EGE & HITERIWEL. OFC I & V) BIF & FANDMESE
el (W

[#&&8] IL-5 > 7 F L%l IE EGE NIRRT R 2 2E L - ERRAVICIE+2 Tld & < IL-4/IL-13 2 T F L
OIWHNC L ERBRHANDMHIEEBBFICESEEA DN,
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Characteristics of Airway Inflammation in Elderly Asthma

BEEMAZNRGZAR, 7LILX—t2 22—
Ml FET

TGS & B HERIZBUT B REBENORZE | L ¢, “Inflammaging” & WIHMEPIRBEINTWE, &
O & TIE, SRS ORlE. MRREE, MAzEL. microbiota 72 & DRIFLIC L 2 KGR E O 5E D FHEEDS.
RELTRISEETLLE L TWwh, — KIS, EERORIEREIIINEICE > TR T3 2 LBk S T & 720 ks
B9 KoL) VBRI BA % ElE—oDFEZLEE R D, —H Ty MM SEERICET 2508
MEINTWDE, 7 ZAERIMEAT OELFFERIZIE, o Mb2 £ > 7277 > o388, toll-like receptors
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Nuclear receptor ROR a controls FOXP3+ regulatory T cell identity and
function in protective and pathogenic type 2 immunity.

Univ. Lille, Inserm, CHU Lille, Institut Pasteur de Lille, U1011-EGID, 59000, Lille, France.
David DOMBROWICZ

Regulatory T lymphocytes (Treg) represent a distinct subset of CD4+ T cells that control immune and
metabolic homeostasis. Multiple transcription factors orchestrate the development and immunoregulatory
functions of Treg. However, the role of transcription factors that fine-tune Treg cell activity and regulate
their adaptation to a tissue environment remains poorly understood. The nuclear receptor RORa regulates
Treg cell function in the skin. Here, we report that Treg-specific inactivation of RORa in mice did
neither alter Treg development nor their suppressive function but results in exacerbated type 2 immune
responses in the intestine, lungs and adipose tissue. Genome wide analyses further showed that RORa
regulates epigenetic chromatin modification in Treg. In a model of allergic airway inflammation (AAI) ,
transcriptomic profiling of RORae-deficient lung Treg revealed an increased expression of type 2 cytokines,
dysregulated cell cycle progression and defective expansion leading to an aggravated lung pathology
characterized by higher eosinophilia, IgE and airway hyperresponsiveness. In a model of diet-induced
obesity, RORa deficiency in Treg also caused increased adipose tissue eosinophilia. However, in contrast to
AAT this led to improved pathology including decreased body weight gain and adipose tissue inflammation,
increased insulin sensitivity and improved glucose and cholesterol metabolism. We found that RORa acts
through BACHZ to stabilize Treg phenotype in an inflammatory environments. These results indicate that
Treg cell-intrinsic expression of RORa controls type 2 immune response in non-lymphoid tissues with a

positive or a negative impact on disease development based on the pathological context.

Curriculum vitae

Name: David DOMBROWICZ
born:  Ougrée (Belgium), December 10th, 1964. Belgian Citizen.
Education:

PhD, University of Liége (Belgium) 1991. Summa cum laude with congratulations
Habilitation to Conduct Research, University Lille 2 (France) 2002

Research and/or professional experience:

- Leader Team 3. Inserm U1011. Institut Pasteur de Lille, France (2010-present)
Co- team leader Team. Inserm U547. Institut Pasteur de Lille, France (2005-2009)
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- Research Director (DR2). Inserm U547. Institut Pasteur de Lille, France (2005-present).
Senior Scientist (CR1). Inserm U167/547. Institut Pasteur de Lille, France (1999-2005).
Post-doctoral fellow. Inserm U167/547. Institut Pasteur de Lille, France (Prof. A. & M. Capron)
(1996-1999).
Post-doctoral Fellow from National Fund for Scientific Research, Belgium (1994-1996)
Post-doctoral fellow. NIH, NIAID. Bethesda, MD, USA. (Dr J.-P. Kinet) (1991-1996).
Doctoral Fellow from National Fund for Scientific Research, Belgium (1988-1991)
Research Fellow, Department of Endocrinology, University Hospital, Liege, Belgium. Prof. Hennen
(1987-1991)

Awards and Honours:

PEDR (Bonus for outstanding teaching and research) Inserm. (2019-2023)

Bonus for excellence in publication. Université de Lille (2019)

Top 1% reviewer for Immunology (Publons) https://publons.com/author/1362188/david-
dombrowicz#profile (2018 & 2019). 280 certified reviews as of 03/03/21

Top 3 reviewers for the Journal of Allergy and Clinical Immunology (2017)

Certificate of Outstanding contribution in reviewing. Atherosclerosis, European Atherosclerosis
Society (2015).

Ming K. Jeang award for Excellence in Cell & Bioscience (Kostadinova et al. Cell & Bioscience
2012, 2:34. (2013)

Fellowship and Award from the Pharmacia Allergy Research Foundation (1998 & 1999)

Léon Frédéricq foundation laureate, Liége, Belgium (1991 & 1992)

Travel award laureate, Belgium (1988)

Prize from the Belgian government (1982)

Scientific duties:

Editor Journal of Immunometabolism and Journal of Respiratory Medicine (2012-present).
Associate Editor, International Archive of Allergy and Immunology (2011-2017).

Associate Editor of The Journal of Immunology (2005-2011)

Member of the Board of Reviewers from The Journal of Allergy and Clinical Immunology (2017-
2018)

Member of IEAACI Allergo-Oncology Taskforce (2015-present)

Scientific Delegate French Agency for Evaluation of Research and Higher Eduction (AERES).
Research Unit section (Immunology) (2010- 2014).

Scientific manager of the "Metabolic Immunophenotyping Plateform" Labex EGID (European
Genomic Institut of Diabetes), Lille France. (2010- present).

Workpackage Leader (Immunology) EU COST Skinbad BM0903 Action. (2011-2013)

Chair of the Ethics Committee for Animal Experimentation Nord - Pas de Calais (CEEA75),
France. (2010-present).

Member Expert panel EU FP7. Health. Chronic Diseases (2010) and H2020 (2014 & 2015), IMI (208
& 2019)

Expert for National Research Agency (ANR), France and AERES, France (2007-2009)

Member of “Reviewing Panel” from National Institute of Allergy and Infectious Diseases (NIH)
(Bethesda, USA) pour les projets multicentriques “Asthma and Allergic Disease Cooperative
Research Centers” (2006 & 2011)

Member of Evaluation Committee for the Department of Biology, Salzburg University, Austria
(2015)
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Expert for European Research Council, European Medical Agency. Orphan Medicine, Medical
Research Council(UK), Wellcome Trust (UK), Austrian Science Foundation (SWF), National Fund
for Scientific Research (FNRS, Belgium), Federal Office for Scientific Policy (Belgium), Walloon
Region (Belgium) (2006-present).

Funding. (last 5 years). Since 2000, 30 grants for a total amount of more than 4 millions euros

European and international grants

2014-2016 European Foundation for the Study of Diabetes (EFSD/MSD). Macrophage and Treg-
specific regulation of diabetes and atherosclerosis by the nuclear receptor ROR a (coordinator) (100
000€).
2016-& 2021 National Psoriasis Foundation (USA). Mechanism of psoriasis exacerbation by fatty
acids. (50 000$). Role of Pentose Phosphate Pathway in Dendritic cell migration in Psoriasis (75000$)
(coordinator)
2016-2020 European Research Council. Advanced Grant to B. Staels. Bile acid, immune-metabolism,
lipid and glucose homeostasis (2 500 000 €). Grant to B. Staels (Partrner, Head immunology)
2017-2020 Francophone Fondation for Research on Diabetes (FFRD). Role of Treg-expressed ROR
a 1n type2 diabetes (coordinator) (300 000 €).
2017-2022 Leducq Foundation. LEAN (Leducq Epigenetics of Atherosclerosis Network) Defining and
targeting epigenetic pathways in monocytes and macrophages that contribute to cardiovascular
disease. Grant to B. Staels (Partner, mmunology)

National public grants
2014-2019 National Research Agency. Generic Program. Role of fractalkine and its receptor in
atopic dermatitis (coordinator) (500 000 €).
2021-2025 National Research Agency. Generic Program. Role of humanized IgE and FcRI in asthma
and its potentiation by obesity (partnerr) (700 000 €).

PIA (National excellence program) grants
2010-2020 National Research Agency. Labex EGID. (European Genomic Institute of Dieabetes).
(Partner, Head of Axis 5. adipose tissue immune cells)
2016-2021 National Research Agency. RHU PreCINASH. (Partner, Immunology)

Local grants
2013-2015 Region Nord- Pas-de-Calais. Health Environment Research Program. Exacerbation of
asthma by obesity: role of innate lymphoid cells. (coordinator) (100 000 €).
2018-2020 Institut Pasteur de Lille. Translational Research Center on Longevity and Healthy Aging
(CTRL). Role of PPAR a and fatty acid oxidation in immune response to BCG. (Partner). (200 000 €).

Grants from foundations and charities
2014-2016 Fondation de France (FDF). Cardiovascular diseases. Regulation of diabetes and
atherosclerosis by lymphocytic expression of the bile acid receptor FXR (coordinator) (100 000 €).
2018-2021 Foundation for Medical Research (FRM). Cardiovascular diseases. Role of myeloid-
expressed ROR a in atherosclerosis (coordinator) (300 000 €).

Industrial and R&D contracts
2015 Pfizer. Posriasis and metabolism. A physiopathological link? (100 000 €).
2018 Contract. Galderma. Test of compounds of mouse models of atopic dermatitis and psoriasis. (100
000 €)

Tutoring. Since 1997, 14 DEA/Master 2, 8 PhD Thesis, 21 post-doctoral researchers.
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Patent.

Julia, V.; Dombrowicz, D., Glaichenhaus,N. (2015) Inhibition of the fractalkine-receptor interactions
for the treatment of atopic dermatitis. Patent N° 14052595.9-1456

5 Key recent publications. - ORCID ID. 0000-0002-0485-8923 - Researcher ID F-7044-2013 - H factor: 40

https://www.ncbinlm.nih.gov/pubmed/?term=Dombrowicz+D

Haas, J. T, Vonghia, L., Mogilenko, D. A., Verrijken, A., Molendi-Coste, O., Fleury, S., Deprince,
A., Nikitin, A., Woitrain, E., Ducrocg-Geoffroy, L., Pic, S., Derudas, B., Dehondt, H., Gheeraert,
C., Van Gaal, L. Driessen, A., Lefebvre, P., Staels, B*., Francque, S*.and Dombrowicz, D*.
2019. Transcriptional network analysis implicates altered hepatic immune function in NASH
development and resolution. Nat Met. 1:610-614

Mogilenko, D.A, Haas, J.T. L' homme, L., Fleury, S, Quemener, S, Levavasseur, M., Becquart, C.,
Wartelle, J., Bogomolova, A., Pineau P., Molendi-Coste, O., Lancel, S., Dehondt, H., Gheeraert,C.
Melchior, A., Dewas, C., Nikitin, A., Pic, S., Rabhi, N., Annicotte, J.-S, Oyadomari, S., Velasco-
Hernandez, T. Cammenga, J., Foretz, M., Viollet, B., Vukovic, M., Villacreces, A., Kranc, K,
Carmeliet, P, Marot, G., Boulter, A., Tavernier, S, Berod, L. Longhi, M. P., Paget, C., Janssens,
S., Staumont-Sallé, D., Aksoy, A., Staels, B., Dombrowicz, D. 2019. Metabolic and innate immune
cues merge into a specific inflammatory response via UPR. Cell. 177:1201-12016 (with editorial
material). (IF36.2)

Paumelle R, Haas J, Hennuyer N, Bauge E, Deleye Y, Mesotten D, Langouche L, Vanhoutte J,
Cudejko C, Wouters K, Hannou SA, Legry V, Lancel S, Lalloyer F, Polizzi A, Smati S, Gourdy
P, Vallez E, Bouchaert E, Derudas B, Dehondt H, Gheeraert C, Fleury S, Tailleux A, Montagner
A, Wahli W, Van Den Berghe G, Guillou H, Dombrowicz D*, Staels B*. 2019. Hepatic PPAR is
critical in the metabolic adaptation to sepsis. J. Hepatol. 70:963-973 (* co-senior author). IF18.2)
Everaere, L., S. Ait-Yahia, O. Molendi-Coste, H. Vorng, S. Quemener, P. LeVu, S. Fleury, E.
Bouchaert, Y. Fan, C. Duez, P. de Nadai, B. Staels, D. Dombrowicz*, and A. Tsicopoulos®. 2016.
Innate lymphoid cells contribute to allergic airway disease exacerbation by obesity. J Allergy
Clin Immunol. 138:1309-1318 e1311 (* co-corresponding authors). With editorial material. (IF14.1)
Wawrzyniak, M., C. Pich, B. Gross, F. Schutz, S. Fleury, S. Quemener, M. Sgandurra, E.
Bouchaert, L. Moret, L. Mury, C. Rommens, H. Mottaz, D. Dombrowicz*, and L. Michalik.”. (2015).
Endothelial but not smooth muscle PPAR S/ 6 regulates vascular permeability and anaphylaxis.
J Allergy Clin Immunol 135,1625-1635 (* co-senior authors). (IF14.1).
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