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Differentiation of follicular helper T cells induced by lung dendritic cells in
asthma
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We found that follicular helper T cells (Tfh) increased in mediastinal lymph
node and spleen using asthma mouse model with house dust mite (HDM) and ovalbumin (OVA) antigen.
The antigen specific IgE and 1gGl antibodies were produced in those asthma models. We identified and
purely i1solated two lung dendritic cells (LDCs) subsets, which were conventional DC1 (cDC1l) and DC2
(cDC2). Subsequently, we established co-culture assay with each LDC subset from OVA asthma mouse
model and naive T cells from OT-11 mice having OVA specific T cell receptors. As a result, we found
that cDC2 induced greater frequencies of Tfh than cDCl.
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M BN DFIEME 12 I\ Tl fERISPUREE SR (RRCRBRIGRINR) DRIz X > Tk Lz
Th2 MifE23, IL-4, IL-5, IL-13 72 & D Th2 %A N A > & EA L, HFERERCIEM/: E o~
T = B — A ROEICER S, EFERC BN S T LV U B IgE HUADREA &
FUTAHAZLENEELEZ LN Tx, & ICRRA IgE HUikIE, IEmMa-o67-h 3Bk oo fii i
WaFHEL EAZ I 0ta h=U R EORIEMAT  =— X — & S JER OB,
RFICESERY 72 KFAEDIFIR & 72 2 HERMER 7 CThH Y . EEK THRITE MW T IgE
FUARIFI A EE MG B L CTHEHTH D Z LR a7, Loas L&, Thi7 #ifk, Th9 #i
JEITI T ETIH L~ =T fijg (Th) 7%y +2EE S (Nat Rev Immunol
2013). IS DA BOIREICESG L TWAZ ENbhos TEE, TR T, ik, U
RN AT D IENAME A~ L S—T Hifa (Tfh AEIR) 23871238 7 S du, HUiE A RS2 B
THNRTEA LT R E TS (Immunity 2009, 2011), 4 £ THUAEAICED 5K b E
7 T ML Th2 Mifld L B 2 TV, ITHFEO Tth filaORIc k> T, B R&Z &
(27 T AAAL v F G0 HURFEAEICB O THLI e &E 2 F7-3 0% Th2 fild Tl <. Tfh
M THDZ LR ENSDH D (Immunity 2011 72 &), BAE, Tth AL, kU o Sk
JESL OIS W CTEBIFIMERUAZ S BiId ORI & I EMECRRE B iia ~0 0 bikE
WS FEZH Thfilal Bz o TV,

— %I L TIgE BRI, HUFRI A © (772 B Al . Th2 Mifam ko IL-4 23MEHA LT B
MR RORE a7 ) D7 T AAAL vF (IgD, IgM—IgE) 2N Ak S, & Z oFRE
IgE 5% B fifia s IgE FEA R MIa~ b LA S D, L UilE, PUREAOIEFE T Tfh
AR KED IL-4 ZEATH 2 ERHE S, Tfh fiflglEko IL-4 RLVEETHL Z LN
o TE7= (X 2), FEBE. Tth #fao IL-4 EAREZIC T XH7- (Th2 Mo IL-4 FEAREIT
1B 14 Bis 1 O GHIEEE (CNS-2) K~ U A TiE, 1Z&A L IgE HuiEnEE S
WZ EMARENTWS (Immunity 2012), FFiZ Tfh flifa s> & pEA X IL-21 23 IL-4 & FH3E
B IgE FUAPEA 2N &5 2 E NI ST - 72 (Immunity 2011), PLEX 0 Tth #ka
I, AR TH o & bW IgE FUADEAFEREZ b OB SR TH D Z EAVRBR I LT
Do
L2 L. Tth MO T 2HKENZOWTIREMHINTE LT, A L ABRITE N
THTE Y v 38D Th A EEINT 2 Z & BHEND SN TV ITIBE 72 - 7= (J Virol 2014),
T LV R RN IgE iR BB A B9 BAZ BV ik, Bl L7z Trh fin o ke
P2 2 L Tfh fMANZ OIFEEICTE S B> TW A ATREMERHERI S 5 23, 4 Ta< e i
AT o Tz, FOHT, A4, 1ZUHTIL-21 Z2EAT 2 Tth BROMMA, ¥ =HR 2 #
ST EET N~ T ATBWTHORRE U S EICFEET 5 2 & RHE Sz (Immunity
2015), L L7eln, 7 LZ R EE) Tfth Ml B CED L D ICHEE I, S I
B IgE PUAREAZ Z DM EDOIRETED L 95 REFZRIZ L TNWDLONRE Loz RO
WTIE L Do Ty,

Tfh > Th17 #ifa7e & o Th MO, BRI (DC) 21X U & LI-HURiRR
I OFEES, ZNUONEAT DY A bAoA ENEEREEZ R L C\Wb, #lz1E Thl
HIfa~D53bizid. DC b EAE IS IL-12 24 L CEFK T Tbet ORBBLETH S,
—J5. Tth f#ifEiE, IL-6, IL-21 OTF/E FICHREIK 1 Bel-6 OB AR THE I D, ITEDHF
TR L - T, BBRIENZ L ITHicB W ISR Y 7'y FO DC BFEEL, TNE R
STHEBE— YA " HA VEAT O T AN E—F2 LD LNy o>TE7- (Annu Rev
Immunol 2012) . HiEEHIZZHETIZ, Mo DC (LDC) 7t v MIOWTOMZEEZTT -
TXTHY., CD103+CD11b-LDC 7L LT Thl #MlaZ#FE L., —J . CD103-CD11b+LDC
N Th2 ez g & 292 & #5202 L7z (Furuhashi, Am J Respir Cell Mol Biol 2012).
F7-. CD103-CD11b+LDC 28 B it L CIgA D7 T A AL v F 2 HEL L, ZDOEAZH
I ZRENNEWZ & &R LT- (Suzuki, Am J Respir Cell Mol Biol 2012 ; Naito, Am J
Respir Cell Mol Biol 2008), L»»L, O L 57 LDCH 7y "3 Tfh#ifdz2iFE x50
NS Py GAY AN

PLbEX Yy, wEMICET DT VAT URERN IgE BUREADOHLMNEEEZ R-TTHA D
Tfh fMKOFHELCEE, HEER SICHOVWTHLNICT S Z i, Tth ITER LEAE R0
BT IRIRRE DRI & FBlRIR 2 — 7 > NOFRFIZORN 5 Z Eniifrsivs,
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WA INTZH LDALAR=THIRTHY . 7 LAF U RERP IgE FuiRFEAIC B W THL
B2 E| 240 5 Tfh MM EH LT, BilcBW T Tth fifs o bk S A HfH 2 2 R L,
SIHITMEETT NN~ A HAWT, Tth MR ED X 5 IChEDIFIEICEb > TWA A5
ML, ARERBOF TR REOMI EFRIEE Y — 7y N RETDHLETH D,
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ABFFEEHE TR, LT ORFE A I LTz,

O EF~URAELIFAT LTI (OVA) TEIELIEMEET L~ A0 LDC 7ty &
FHIEFUELEE - FE L. OVA TRAELMio LDC %7 & v k& OVA BT 5 T
MlZ BB E 70T I " TV AV 2= Y « T ADFTA—7 THILE D ex vivo 3k
KT v A W T, Tth MBEFHERE 2 i L 7=,

@ OVA MR~ Az, Z=hi (HDM) WE~D A E(ER L, 7 L7 v DR 50H
M EE T V&2 VT, MRk E TR U LR BN S D Tth MO EIRE & JF7E & fRhT L
7oo OFECL BERD IgE PUAEAIZ OV T HRET LT,

@ ME~UATHEINZThHiREER~TADOFA—7 BHIAE D ex vivo B8 T »
YA &AW T Tth Ml OERE - AR IgE PUATHERE, V1 b h A VEEARRERT LT,
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@  OVA, HDM WgBE~w 24z, Mg, FrE Y o Eicdsit b Tfh Moz R =8, i
AR CITB A RO o T, FRCFTBY U REi I EF~ T R e gL, L £< D
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@ OVA, HOM Mg B~ ATHE I N/ Tfth iz ZNENEEEL, EF~T7ADFA—7 B
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W EBIEIT> TS, S 5I24 LDC 71 v F OB & R ICHEIT T CTh 5,

5. AR
CHERERRSC) (RE 13 44)

Niwa M, Fujisawa T, Mori K, Yamanaka K, Yasui H, Suzuki Y, Karayama M, Hozumi H,
Furuhashi K, Enomoto N, Nakamura Y, Inui N, Suzuki T, Maekawa M, Suda T. IL-17A
Attenuates IFN-A Expression by Inducing Suppressor of Cytokine Signaling Expression in
Airway Epithelium. J Immunol. 201: 2392-2402, 2018

Niwa M, Fujisawa T, Karayama M, Furuhashi K, Mori K, Hashimoto D, Yasui H, Suzuki Y,
Hozumi H, Enomoto N, Nakamura Y, Inui N, Suda T. Differences in airway structural
changes assessed by 3-dimensional computed tomography in asthma and asthma-chronic
obstructive pulmonary disease overlap. Ann Allergy Asthma Immunol. 121: 707-710, 2018

Karayama M, Inui N, Mori K, Kono M, Hozumi H, Suzuki Y, Furuhashi K, Hashimoto D,
Enomoto N, Fujisawa T, Nakamura Y, Watanabe H, Suda T. Respiratory impedance is
correlated with airway narrowing in asthma using three-dimensional computed
tomography. Clin Exp Allergy. 48: 278-287, 2018



Lee DCP, Tay NQ, Thian M, Prabhu N, Furuhashi K, Kemeny DM. Prior exposure to
inhaled allergen enhances anti-viral immunity and T cell priming by dendritic cells. Plos
One. 13: e0190063, 2018

Yamanaka K, Fujisawa T, Kusagaya H, Mori K, Niwa M, Furuhashi K, Kono M, Hamada E,
Suda T, Maekawa M. IL-13 regulates I1.-17C expression by suppressing NF-xkB-mediated
transcriptional activation in airway epithelial cells. Biochem Biophys Res Commun. 495:
1534-1540, 2018

Suzuki Y, Oyama Y, Hozumi H, Imokawa S, Toyoshima M, Yokomura K, Nakamura H,
Kuroishi S, Karayama M, Furuhashi K, Enomoto N, Fujisawa T, Nakamura Y, Inui N,
Koshimizu N, Yamada T, Mori K, Masuda M, Shirai T, Hayakawa H, Sumikawa M, Johkoh
T, Suda T: Persistent impairment on spirometry in chronic eosinophilic pneumonia: a
longitudinal observation study (Shizuoka-CEP study). Ann Allergy Asthma Immunol. 119:
422-428, 2017

Nishimoto K, Karayama M, Inui N, Mori K, Kono M, Hozumi H, Suzuki Y, Furuhashi K,
Enomoto N, Fujisawa T, Nakamura Y, Watanabe H, Suda T: Relationship between fraction
of exhaled nitric oxide and airway morphology assessed by three-dimensional CT analysis
in asthma. Sci Rep. 7: 10187, 2017

Hozumi H, Fujisawa T, Enomoto N, Nakashima R, Enomoto Y, Suzuki Y, Kono M,
Karayama M, Furuhashi K, Murakami A, Inui N, Nakamura Y, Mimori T, Suda T: Clinical
Utility of YKL-40 in Polymyositis/dermatomyositis-associated Interstitial Lung Disease. J
Rheumatol. 44: 1394-1401, 2017

Wong KH, Zhou Q, Prabhu N, Furuhashi K, Chua YL, Grotenbreg GM, Kemeny DM:
Blomia tropicalis allergen 5 (Blo t 5) T-cell epitopes and their ability to suppress the
allergic immune response. Immunology. 152: 344-355, 2017

Furuhashi K, Chua YL, Wong KH, Zhou Q, Lee DC, Liong KH, Teo GH, Hutchinson PE,
Kemeny DM: Priming with high and low respiratory allergen dose induces differential
CD4+Th2 cells and IgE/IgG1 antibody response in mice. Immunology. 151:227-238, 2017

Karayama M, Inui N, Mori K, Kono M, Hozumi H, Suzuki Y, Furuhashi K, Hashimoto D,
Enomoto N, Fujisawa T, Nakamura Y, Watanabe H, Suda T: Respiratory impedance is
correlated with morphological changes in the lungs on three-dimensional CT in patients
with COPD. Sci Rep. 7: 41709, 2017

Enomoto Y, Suzuki Y, Hozumi H, Mori K, Kono M, Karayama M, Furuhashi K, Fujisawa T,
Enomoto N, Nakamura Y, Inui N, Suzuki D, Ogawa N, Nakashima R, Mimori T, Iwashita T,
Suda T: Clinical significance of soluble CD163 in polymyositis-related or
dermatomyositis-related interstitial lung disease. Arthritis Res Ther. 19: 9, 2017

Suzuki Y, Enomoto Y, Yokomura K, Hozumi H, Kono M, Karayama M, Furuhashi K,
Enomoto N, Fujisawa T, Nakamura Y, Inui N, Suda T: Soluble hemoglobin acavenger
receptor CD163 (sCD163) predicts mortality of community-acquired pneumonia. J Infect.
73: 375-3717, 2016

(xR Gt 2

Furuhashi K, Fujisawa T, Hashimoto D, Kamiya Y, Niwa M, Karayama M, Kono M, Suzuki
Y, Hozumi H, Enomoto N, Nakamura Y, Inui N, Suda T: Comparison of the clinical effects
between once-daily fluticasone furoate/vilanterole combination and twice-daily
budesonide/formoterol combinations in stable asthma. American Thoracic Society
International Conference. 2017.5. (Washington, DC)

Furuhashi K, Sakurai S, Kamiya Y, Yasui H, Karayama M, Suzuki Y, Hozumi H, Enomoto
N, Fujisawa T, Nakamura Y, Inui N, Suda T: Prognostic factors in patients with chronic
pulmonary aspergillosis. American Thoracic Society International Conference. 2018.5. (San
Diego)

(ME) Gt ofh)



(P S PEME]
Ok Gt o)

Ay i
LR
MR
FHA
i
HAFEAE
ENS ORI

OBk Gt o)

L4 FR

S L
MR
TR
g
BG4
ENS DR

(2 )
R i

6. WFFEHE

(D) WHFE o4
WFFEHE KA g =

1 —< K4 : Suzuki Yuzo
TR e B4 AR ERL R
IR - B

W4 - Bh#
Wt (841) : 00758435

Wy HHE K4« ZHH RS

1 —<7 K4 : Suda Takafumi
TR e BE 4 - AR ERL R
R4 R

Wt - %

WroeE#& 5 (8471) : 30291397

W K4 - AR Z

1 —~<5K4 : Enomoto Noriyuki
ATEIFIeR 4 - IR R RS
R4 - RS R E R

2 T A 1]

g &S (841) : 50436961
(2) WF5E T 1+

W hE K4 B ED

o —~FK4 : Sakurai Shogo

WFFEt /178 K4 - David Michael Kemeny



17— K4 : David Michael Kemeny

KB IZ L 208, FEEORR L BECEOVTERT 2O TY, 2072, MO EROHFFERRR DAFREFIC
SV, HOEFFFICES bO TR ZONZERRICHET 2 AFRLEED, MIEEFEACRESET,



