B tt@®E®» K AN — B

¥ i % X E &
H2-D%-mediated regulation of IL-4 production
during natural killer T cell and dendritic cell interaction
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Introduction

Natural killer T (NKT) cells are capable of subserving apparently opposite
functions, the interferon (IFN)-y mediated enhancement of host defense and interleukin
(IL)-4 mediated immune regulation. Dendritic cells (DCs) are the potent professional
antigen-presenting cells that are primarily responsible for initiation and regulation of
immune responses against various antigens. DCs polarize naive CD4+ T cells to T
helper 1 (Th1) or Th2 cells and generate an appropriate acquired immunity.
Extracellular stimuli including pathogen associated molecular patterns (PAMPs) such
as Toll like receptor (TLR) ligands modulate DC ability to induce Th1 or Th2
differentiation. Although DCs potently activate NKT cells to produce copious amounts
of various cytokines, DC regulation of the IL-4 versus IFN-y balance via NKT cell
activation is not well characterized. In the present study, the effect of DC treatment
with CpG oligodeoxynucleotide (ODN), a TLR9 ligand, on induction of the NKT cell

cytokine production was examined.

Materials and methods

CpG-ODN-conditioned and o-galactosylceramide (a-GalCer)-loaded myeloid DCs
(CpG-DCs) from BALB/c or C57BL/6 (B6) mice were co-cultured with nylon
non-adherent splenocytes or whole thymocytes. Thereafter, amounts of cytokines (IL-4
and IFN-y) in the culture supernatant were quantitated by enzyme-linked
immunosorbent assay (ELISA). In some experiments, a-GalCer-loaded CpG-DCs were
incubated with anti-CD80 mAb, anti-CD86 mAb, anti-IL-12 monoclonal antibody (mAb),
anti-H2-Dé mAb, or certain combinations of these mAbs. Then, the DCs were
“co-cultured with nylon non-adherent splenocytes in the presence of the mAb and the

supernatants were collected and amounts of IL-4 and IFN-y were measured. The

intracellular IL-4 production was also analyzed on CD1d-dimer* TCRB* NKT cells by
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flow cytometry. Expression of surface molecules on CpG-DCs was analyzed by flow

cytometry.

Results .

CpG-DCs showed enhanced ability to induce NKT cell production of IL-4, but not IFN-y,
compared to o-GalCer-loaded control (non-treated with CpG-ODN) DCs in BALB/c mice.
The CpG-DCs exhibited significantly higher expression of CD1d, CD80, CD86, and
H2-Dd compared to that on control DCs. Neither single nor combinatorial treatment of
cultures with anti-CD1d, CD80, CD86, or IL-12 mAbs showed significant effects on
NKT cell-mediated IL-4 production induced by either type of DCs. Blocking of the H2-Dd
and Ly49-receptor interaction during antigen presentation completely abolished the
enhanced ability of the CpG-DCs to induce NKT cell production of IL-4. The DCs
stimulated with Pam3CSK4 (P3C-DCs), a TLR2 ligand, also showed higher ability to
induce IL-4 production by NKT cells than control DCs. However, the ability of P3C-DCs
was modest compared to that of CpG-DCs. The H2-Dd level on P3C-DCs was lower than
that on CpG-DCs, while no differences were detected in CD80 and CD86 expressions
between CpG-DCs and P3C-DCs. In contrast, B6 mouse CpG-DCs, which express no
H2-Dd, failed to induce substantial production of IL-4 by syngeneic NKT cells.

Discussion

NKT cells activated by DCs are thought to be the primary source of Th1/Th2
cytokines, especially in an early phase of immune responses, which may determine the
subsequent type of acquired immunity. Thus, DC recognition of pathogens via TLR and
PAMP interaction and the subsequent NKT cell activation appear to be crucial
processes that lead to initiation of the appropriate acquired immunity. The present
findings demonstrate that DC recognition of CpG motif leads to the enhanced IL-4
production by NKT cells via interaction of the augmented H2-Dd on the CpG-DCs with
Ly49 receptors on NKT cells. Further investigation may develop an approach to apply
this beneficial effects of manipulation of NKT cell activation in various autoimmune

diseases.
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H2-D%-mediated regulation of IL-4 production
during natural killer T cell and dendritic cell interaction
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Natural killer T (NKT) #H#8id. T helper type 1 (Thl) %4 b4 A > T3 interferon-y (IFN-y)
& Th2 ¥« b A4 > Th 5 interleukin-4 (IL-4) ZRENORBEIZEL L, AEBHEKIE DR
B8 & E ESREERIS ORI &\ 5 2 SOMEER RS, BRI (dendritic cells, DC) i,
F A —7 T #IES° NKT MR 2 TEME(LT 5 Z L O TE 2 MARFURIBETMIZ TS Y | Toll like
receptor (TLR) iXDCIZ LS Thl * Th2 Y1 M oA U R_T U ARBICEERZE 2131 T
W3, LaL, TLR 24 L-MRARIEAS DCIZED X 5 ¥ 8y 5 2. ZD% D NKT 4
FADTE AR Z VNTHEIE L TV B DT DOV TR 22 S8 %\,

T ZTAHABRETIZ.TLRID Y H> FTH % CpG ODNIZ & Y A4 S 1172 DC (CpG-DC)
TNKT #RZRIET 22 L1280, NKT MDD DY A M4 VEADELEEFDA Y
=X hEKE L7z, DC % a-galactosylceramide & CpG ODN THILEK, <~ X+ A o
VIEEERARE, b L <IZMiRAEEE (NKT #iflay — ) Lt L, BES O IFN-y,
IL-4 E4A8% ELISA CRIE LA, avbo— Ll &L, CpG-DC i NKT #gan»
LD IL-4 BEADHZER L, IFNYEAIIIHELE X RV ENHB L, £, £h
% NKT 2N intracellular staining iZ X > THREND B, RIZ. FDRA H =KL
ENTT 5720, DC LOREHTE7a—H% A b2 P —IC X VTR, ZORE. DC
% CpG ODN THIH T2 Z &izk v, DC ko CD1d, CD80. CD86. % LT H2-Dd »3s
BOEBEIND I LBHBI L, 22T, TRLONFITHT A& EM L Zh & 03kl
7oy L, NKTHROYA S bA VEAZBITLIZE A, THODOSFDRIEHK
I35 EID IL-4 EAEBICIIEE L TWARNWS D LEEZ b, 2 TKIZ.NK #ilg<° NKT
MR EIZ B LTV 5 inhibitory receptor T3 Lyd49 @ Y > K, H2-Dd|zxf+ 5 Hifk
EMATTay 7 Lk ZA, CpG-DC & 3EH23 U7- NKT #If)> & 0 -4 FEA A
K#A B, £ intracellular staining iZ K> THHEEND SN, kiZ. TLR2 DY H
¥ FT&%% Pam3CSK4 TRIZLE X7z DC (P3C-DC) #% NKT M5 D IL-4 FE4E Iz &
DEIREBEEZD0BTRT, 75 &, P3C-DC % NKT HRaH» 5 D IL-4 B4 % H3R
L7z, £D3RIT CpG-DC L& L TEMN -7, %2 T CpG-DC & P3C-DC Dz
H~—A—DRBLZHELL 25, CD80, CD86 DRILTITEMN M- =DIzH L,
P3C-DC ® H2-Dd B HBIZ CpG-DC IZH~_FRITIEW E KA LE, BELy, CpG
ODNZIDC DO H2-DIRH LML NKTHIEN O DIL-4EARTTET A Z LB EL A,
NKT #ifa & DC DAREERIZE 2% A M IA VRS U RDREEICH2Z DI L ZD Y Ho K
Ly49 ORISHEE L TWB Z LR E N7,
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—XF. BIZE/NEFIRMAEREN ST (1) CoGidTD/ 2 7 U FHEEORSICOVTOE
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B6 v U REAWTERA REREIT o108, vivo DIEA L MAREE LTS D LiE
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Ay MRRERIBONT SROBIREL EX OB LEZE L, (2) b FOKBRE CpG
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MRERBELTEY, BEOHE TiX TLR9 OB{ET D polymorphism & X—F = v MEDR
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TANRIEEE L MEBENEAIRO TLRY ORBENEM L TS L OHENH B &
EI&E L7, (3) 5% Th2 FLOKEBA~DIEADOTTEMICOWTIE, Y41 M4 v EARES
ZMHMLTThUTh2 RS 2% ay bu—$5Z LIZL ) FORESEIRH Y . ERIZ The
BEAMORBTHLMWMEN CpG OB ETHHI SN L OBELH B, SEOERERIT in
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