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Mechanisms in the augmentation of type | interferon production by

PDG-TREM, a novel plasmacytoid dendritic cell specific receptor

MERKRE
E= J&& (WATARAI HIROSHI)

WL ITBUE ANBICPHRRRT - REREARITIL—T - LRHARE

HEEHFS: 70415339

W R OMEE . HEEE L. IGME(L PDC T AR A M A s S RO A5 7~ © % 5 PDC-TREM %

& H, L. PDC-TREM 7% Toll BESZIRIZ X D EZIERY

SRRt O TFN FEASHER IS BB Rl 2 -

TWBHZ &, ZHHGMNI L7z, PDC-TREM (2K 2R RATE ) 7 v —F VHiR 2 EER 925 2
LT L, PUAAERIC LA TR IRN sEE oF LAl 2 R Lz, — ., VAV R THh
% Semaphorin ZEAE&H¥ 5 Z &2k V., PDC-TREM (KFEAIIC T FY IFN NEA SN DL Z & b R

L7,
ARATHE
(BHEHAL - M)
[ERS Y Rt & &
200 74HE 1, 600, 000 480, 000 2, 080, 000
200 S4HE 1, 500, 000 450, 000 1, 950, 000
AP
AP
PR
o Et 3, 100, 000 930, 000 4,030, 000

WFgeoyr 8« [E 3K
BFE OF « fE : JLEEES: - S

X —U— N EMESEERRE, X —Toa s AEBAE, A LA Toll HRSZAFIK,

A SN s v ) IV

1. WFIERAE SO 5

& & AE B AR Bk A B ( Plasmacytoid
Dendritic Cell, LA'F PDC) 1%, IB/IA %
—7xznr Y (IFN) ZRHIC)HhOREIZESE
THRNER L, FrICHAx D7 A L ARG
xHT D AR S ORI EECTEDH
D7 ZEl 2l Ml s L TESIT O
<W5b (Liu Y. ]., Annu. Rev. Immunol. 23,
275 (2005)), PDC IIRZMeZ 38+ 2 LB 7~

—T#H 5 TLRO 2 TLR7 2B L, DO 7 A
JVARROBZR#HT 2 Eickh, AR
PR EFEENT D, ERBESINZE 2 T2
B R DD T WL GERRIE 2 PR T 5
NPl Nl QG SX PN 2 )53 IVl DA 5 AV A= AN
ZiBE OFEHRNMEZ ST GE . Bl X E
KREDO T A NV ATFRE LTZHA ZRE
Ber i L EmAITi, va v 7 &M
T 570D > 7 v E A D B

‘
‘
{

-
—
-
—



2V TLR 76 OTEMALIE#H % fine tune
TAHIEDEHRGERKIICEETH S &
EZ D, LL., TOFEMRNyT A=
A LIS TR,

2. WHEOHD
FIEEE 1T, AR o M AR 2 SR | 2 AR
L. MifaRm B RTET 5 Al s B8 4
HEWCRET 5 E AT TFIE AL L
(Watarai H., et al, Proteomics 5, 4001
(2005)) . & HEH %~ OB E « HIINRITE -
BRI & A 72 & 2 fiEHT T X 2 5L CREfF D&
& FHUT (DNA~A 27 a7 LA, QPCR
728) L0 LENTFIEOMNIZEEI LTV
Do
AFEI X BHEEEIXIEME(L PDC H R A9
%'ﬂ\éfﬁd) Lo #HHFES 7 PDC-TREM DfH
2T L7 (Watarai H., et al, PNAS.
2008)0 PDC-TREM ’ﬂﬁ‘é%ﬂﬁeﬁﬁ%/ 7
o —FABURERSL L, OB O
TR LTz & Z A, IEME(E PDC Rr2A90 ﬁ%
ENR NI+ THDH I & ik
D TLR9 V> RTH5H CpG-A ﬂilJ/%’Uﬁ@
PDC 5@ IFN-aEE % L P42 =
L5, PDC-TREM ! TLR #li#%# @ IFN
PEAEBIEICEE L TWD Z LRI T,
HiE# X, PDC-TREM (2 L% PDC @ IFN
PEAE I EEERE Doy 1 A 1 = X BB S
TH M(XDCHEMV?75~@A
KERZEDY > RORE, @7 X7 % —
FDORIE L > 7T IRERE ORI, 25
MWITHZEEEME L TLLFICR I
% Izt LT,

3. WMo Hik

PDC 75 @ 1 BUIFN A (213 TLR 7> 5 O]
N ETH DM, PDC 23z L TR ED
OHGHEIZ T H IFN ZEATE AN ERT
5 DOEARH 283 Z v, PDC-TREM %
PDC o I IFN FEAICRET 50+ Th D
HREMENBD THEV, TIHDI M, K
D 1A TFN e ~DIERERF % LA
TOFREZ LGN T2,
DOPDC-TREM 3 7" F M5 1% o i B
@7 A ARG KT B AR ORI
i35 PDC-TREM DA% g

@DC =7 =7 % —Hilgt OMEMERICE
7 %5 PDC-TREM O#E| D fiEiA
@PDC-TREM / v/ A v« ) I T U~
7 A DVERE & figbT

4. WHIERCR
PDC-TREM (Lffifdfiif 1T PlexinAl &=
L DAP12 27 ¥ 74—y f-& LTy ‘)‘/1/

PEZTWAHZ &, PlexinAl (Zxf3 25U 4
v REL TSNS Sema6D 73 PDC-TREM
L7 —EAEEROV T RERVEDLZ
ExEBHne Lz, WIZ DAP12 %4 L7
PDC-TREM ﬁkﬁﬁ’aiﬁ IFN pEAERIEIZ ST
G T D7z, DAP12 /v 277U b
~ 7 AHERD PDC 2T 5 IFN EAIZ DN
CEEAMCAENT LT, ZOfEE., WT 12\ T
I% low dose @ CpG HJIHFFIZ Sema6D K A7
72 IFN PEAEMBABIE S D DX LT,
DAP12 / v 77 7 s PDCIZEBWTIL, EA
HWABE A2 k> T\, Z Ok RIX
PDC-TREM 7’ TLR ##%# ® IFN iniﬁ'ﬁﬁ
w5 LTS ZEERRLTND,
—7J5. high dose ® CpG HlI#%FF 2% DAP12
7T T MZBWT WT (2 LT PDC 7>
5® IFN EANPEBIND &9
(Blasius, A.L., et al. Blood2006) % $%77%
&, TLR #5855 K& O TLR HllJ#% o Rl
(217 LT DAP12 %41 L 7= fine tuning 23T
PINTNDHEDEZEZXLHILENTED,
PDC-TREM (3 7% & il Bl kR s R e i o> T Y
IFN FEAMERICEE R+ CTh D 2 &3
b leole, SFEIIMFEIEMEETEIZHLY |
BRiN2) /7 FARES 7 & T8 IFN AN
& DORAEIZ DWW THE A Z H T TR MEt
%47\, Phosphoinositide 3-Kinase iff (NZ
Extracellular signal-regulated kinase1/2 7%
PDC-TREM EfFRIICY VRS ND Z & %
L, SDIc&x ORI Y bR ER]
PEHEE D Z L2k, TR TFN EAEDHD
flEndZ &b ML,
ﬁE\PDOTm%d//74,////77?

h~ 7 ZOERUC T L, ERNICBITS Y
AV ARG X BB S I DN T

PDC-TREM D]z 5E/Z EHT L T\ %

5. ERFEERE
(WFgeAREFE . W03 R OB E 1
IR

UdEssamsc) (GH1 144)

(D Tashiro T, Nakagawa R, Hirokawa T,
Inoue S, Watarai H, Taniguchi M, Mori
K. RCAI-56, a carbocyclic analogue of
KRN7000: its synthesis and potent
activity for natural killer NK)T cell to
preferentially produce interferon-y.
Tetrahedron Lett. 48:3343-3347 (2007).
e

@ Hijikata A, Kitamura H, Kimura Y,
Yokoyama R, Aiba Y, Bao Y, Fuyjita S,
Hase K, Hori S, Ishii Y, Kanagawa O,
Kawamoto H, Kawano K, Koseki H,
Kubo M, Kurita-Miki A, Kurosaki T,
Masuda K, Nakata M, Oboki K, Ohno



H, Okamoto M, Okayama Y, O-Wang J,
Saito H, Saito T, Sakuma M, Sato K,
Sato K, Seino K, Setoguchi R, Tamura
Y, Tanaka M, Taniguchi M, Taniuchi I,
Teng A, Watanabe T, Watarai H,
Yamasaki S, Ohara O. Construction of
an open-access database that
integrates cross-reference information
from the transcriptome and proteome
of immune cells. Bioinformatics.
23:2934-2941 (2007). #iEH

Shinohara H, Maeda S, Watarai H,
Kurosaki T. TkappaB kinase
beta-induced phosphorylation of
CARMA1 contributes to CARMAI1
Bcl10 MALT1 complex formation in B

cells. J Exp Med. 204:3285-3293 (2007).

i

Watarai H, Nakagawa R,
Omori-Miyake M, Dashtsoodol N,
Taniguchi M. Methods for detection,
isolation and culture of mouse and

human invariant NKT cells. Nat Protoc.

3:70-78 (2008). 77t
Watarai H, Sekine E, Inoue S,
Nakagawa R, Kaisho T, Taniguchi M.
PDC-TREM, a plasmacytoid dendritic
cell-specific receptor, is responsible for
augmented production of type I
interferon. Proc Natl Acad Sci U S A.
105:2993-2998 (2008). # i

Hossain MB, Hosokawa H, Hasegawa
A, Watarai H, Taniguchi M, Yamashita
M, Nakayama T. Lymphoid enhancer
factor interacts with GATA-3 and
controls its function in T helper type 2
cells. Immunology. 125: 377-386 (2008).
e

Tashiro T, Hongo N, Nakagawa R,
Seino KI, Watarai H, Ishii Y, Taniguchi
M, Mori K. RCAI-17, 22, 24-26, 29, 31,
34-36, 38-40, and 88, the analogs of
KRN7000 with a sulfonamide linkage:
Their synthesis and bioactivity for
mouse natural killer T cells to produce
Th2-biased cytokines. Bioorg Med
Chem. 16:8896-8906 (2008). %7t
Tashiro T, Nakagawa R, Inoue S,
Shiozaki M, Watarai H, Taniguchi M,
Mori K. RCAI-61, the 6'-methylated
analog of KRN7000: its synthesis and
potent activity for mouse lymphocytes
to produce interferon-y in vivo.

Tetrahedron Lett. 49: 6827-6830 (2008).

e
Nyambayar D, Watarai H, Sakata S,
Taniguchi M.  Identification  of

CD4-CD8- double-negative natural
killer T cell precursors in the thymus.
PLoS ONE 3(11):e3688 #t
Terashima A, Watarai H, Inoue S,
Sekine E, Nakagawa R, Hase K,
Iwamura C, Nakajima H, Nakayama T,
Taniguchi M. A novel subset of mouse
NKT cells bearing the IL-17 receptor B
responds to IL-25 and contributes to
airway hyperreactivity. J Exp Med.
205:2727-2733 (2008). 7 i

Watarai H, Rybouchkin A, Nagata Y,
Nyambayar D, Hongo N, Sakata S,
Sekine E, Kakimoto K, Fujii S,
Shimizu K, Kawamoto H, Koseki H,
Taniguchi M.  Identification  of
progenitors differentiating into mature
NKT cells in the culture of NKT cell
cloned ES cells. Blood in press (2009).
e

(=¥ G54

o)

Watarai H et al, A novel plasmacytoid

dendritic cell-specific receptor,
PDC-TREM, is responsible for
augmented production of type I

interferon. 5 37 [F] H ARGEFEHRE,
Dec 2007, KB
Watarai H et al, A novel plasmacytoid

dendritic cell-specific receptor,
PDC-TREM, is responsible for
augmented production of type I

interferon. Keystone Symposia: Innate
Immunity: Signaling Mechanisms, Feb
2008, Keystone USA

Watarai H et al, A novel plasmacytoid

dendritic cell-specific receptor,
PDC-TREM, is responsible for
augmented production of type I
interferon. 10th International

Symposium on Dendritic Cells, Oct
2008, =
Watarai H et al, A novel plasmacytoid

dendritic cell-specific receptor,
PDC-TREM, is responsible for
augmented production of type I

interferon. 5 38 [F] H ARG EFaia,

Dec 2008, AU

Watarai H et al, A novel subset of
mouse NKT cells bearing the IL-17
receptor B responds to IL-25 and
contributes to airway hyperreactivity.
Keystone Symposia: Allergy and
Asthma/Fibrosis, Feb 2009, Keystone
USA

(XEF) GF3 1)



O ESWEE, A—oth, UA VARG AR
T H0M A 2 —T o a U PEAE A B
4% L < ., MedicalBio 5:14-15 (2008).

© EoEE, ESrmik, BRES. TIEMR
. A7, CD1dIC L A BEEEHUR =
EE TN, EOEEEBEEE.
53:1584-1589(2008).

© EREE, HAREZES, VAL R
Peloxt T A EERBEKISICEB T D
PDC-TREMO#&E|: g3 X — 47> & L
T oA gME., kFEEEY.
46:750-752(2008).

(£ PEME)

OHRREL GE3 1)

Py i m1m3%@mnﬁ@%ﬁmt7vw
F — M RGE R E & O X KGE B EUE O iR
JRID A7 ) —= 2 TV

HAE - ERTEEM

MR - STATBUE NBY LA ZE

= 1 2007-307981

HIEESEH B - 2007/11/28

EINS DR - [EN

£ B fiEEE Sk iPS it KOV HED
B Al id

FHAE - ERTEEM

HERIZE - STATBUE NBY LA ZE

&5 1 2008-227325

HFEAEA B : 2008/9/4

ENF DR - [EN

L8 NKT ARk iPS fifads X Ok
@ NKT #ifa

FHAE - ERTEEM

MR - STATBUE NBY LA ZE

5 1 2008-230932

HFEAEA B : 2008/9/4

EINS DR - [EN

(Z Dfh)
R BR—=
http://web. rcai. riken. jp/en/labo/regula
tion/index. html

6. HFFERHRK

(1) Fgefkss

P4 ¥ (WATARAT HIROSHI)
ISEATEOE NBRAL AR 0RT - ey hilEarsE 7
N—T « RS


http://web.rcai.riken.jp/en/labo/regulation/index.html
http://web.rcai.riken.jp/en/labo/regulation/index.html

