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In the present study, we analyzed mechanisms regulating responsiveness of the Toll
family of receptors. A variety of molecules are required for regulating TLR function.
PRAT4A, e.g., is required for trafficking of cell surface TLRs from the ER to the cell
surface. Unc93B1 is required for the trafficking of nucleic acid-sensing TLRs from the
ER to the endolysosomes. Unc93B1 also has a role in balancing RNA-sensing TLR7

and DNA-sensing TLR9.

SR TEHA
(BHHHAL - 1)
[EEESEE LiEESES ¢ =
2008 8, 000, 000 2,400, 000 10, 400, 000
2009 3, 700, 000 1,110, 000 4,810, 000
2010 £ 3, 700, 000 1,110, 000 4,810, 000
A 15, 400, 000 4, 620, 000 20, 020, 000

WFZEo B [ 37
PR 053 FE - ABH - JEREE S - s
F—U— R BRI

1. WFZEBAE S IO 5

A& > ¥—Toll-like receptor (TLR) /7
FURIZ® LTI TR< L HIERSCHNIRNE Y
T RIZRHLTHINET S, Zib, 872 %
U NIk L TINENRR DD E D D,
B S TlidZevy, SeAfa<e ERGAEIZ B0
TTLR X, BT, VK
ThHWEE, WEE, SEMias &b 8o
YTy REFEHELTWLD, H%o TLR
U 4y RAER D TLR %[RRI 5.

R XEE D TLR OJSEMEARIE T 5 2 &

T, AR ORFURIZ 9 2 B M2 D T
DI ENTRENDD, EOHIEAEIZ D
S TRV,

2. WO HB

ML ~L R L~z BWT, TLR 7 7
LU= ODITHEE S TN D DOMNITON

T2 D 5, WEESSHIRMNEY B2 R
Enbdp a5 B Rkt LT, TLR 1340
MIZIEELTWDED0, NI T R ThoH
SRR IR T DIRE L WD R > T D



D, TbES LUV TR LT E

EAE L~V COREINEDOBERIZIZIE S 7

WL, ZOflkEE L TORYME, B &R

7 CORRYYERI R B OJRIERAE G HE L

W, ABFFEIZEBW T, LT O 4 fE KRG

5o

(1) BOERERIZEB TS TLR ENERMEY
o RE @*Hl—iﬁfﬂ%

(2) 99U > Ricxkd 5 TLR &

(3) #%k D TLR OGBS ES 28 0y
THE

(4) TLR B DJSEMED R T o 2 Z T 54
TR

3. WEDTIE

(1) BCOREREAICHT S TLR L NEMEY
7w K& OHEIEH

HB%@ >F RP105/MD-1 @ H CL 5 58
2B D EEZHA~D,

(2) 9\ U > Rizktd 5 TLR JRE,
T R hFT v —TH%5 TLR4A/MD-2
X, OV T RTHH Lipid A 1LY T
K, 2202V VBED Y L—DONRRITTZ
MPL(Monophosphoryl Lipid A)(Z & It 3"
5o MPL X% OIEMEN Lipid A IZH~_TH A
bﬁ%/ﬁﬁmm%w ERHMBATND
. BRAEEET 57 Y 2N Mg
( iab"C 1L, Lipid A EZ D LN T &2
HEINTWD, LR, A=A
DOUVWTIEH B TIE 72, MPL R 59
DA R RIT L, WY T R T S lipid A
LT S,

(3) #%» TLR DI&EMEC
TRE,

D TLR OFEEMIC BT 55T
PRAT4A Otz %,

T DRy

(4) TLR B DB DT o 2 Z I 2 4y
TR

TLR7 & TLR9 ®/3F > AN B 55y 1
Unc93b1 OEHREFRAT 21D 5,

4. WFFEE R
(1) ACsEERABRICBIT S TLR & NEMY
B REOMAEER

RP105 ®/ v 7 7 U b~ A% H ORER

'$:E7‘/1/'? '72?3?)5 MRL/Ipr {Z T &
. JRRBIZEBIT D RP105 D% J iR

& :5\ Jﬁﬁ‘ﬁﬁ§$§< WMAHZEDRHLNE o

-Gk 5), BIEIC BV TIE, REREB KD

RIS o728, MBEROMHEEICE

Nhot-, BOHEEAEZRTZLEZ A, T
BHRe U U~ F R DEAIZ DOV T,
RP105 A K L CHERICH BT 2o T, &

NS OFERNS BRI OFURIERIZEHB W T,
RP105/MD-1 23R8 5- L TV 5 AREME SR
Y (.

(2) 99\ U H > Ricxkd 5 TLR i
Lipid A ﬂﬁﬂ‘i%ﬁz & MPL HliE D&% B 5 23
T 5712, TLR4/MD-2 @ T i CHERET 5
7 ﬂ‘/WKL > TRAM IZ&4A L, LipidA
FMDOBFIZLERT, SANERDI D E2HRE
L7z, BAEmICIE, LlpldlA'?3 MPL #4412
TRAM % 0j& ke L, BESTE1To70, £
OFER, Lipid A FIIEORFIZH AT D0
F &, MPL I ORHIH®S 6T D0 1%
FhEN—2RFEET D Z LI LT,
(8) #%5 TLR OJSENEITR BT 285y
TRE
#50 TLR ISE b5 57+ LT, [JE
L 7= PRAT4A OfiEkr % #ii) 72, PRAT4A
BLEFICBWT, B FTIX 145 BH D A
FA =)D ACERT D 1 EEER
NREINTND, ZOERIZENTIE
TLR4, TLRY DJ&& MK T4 % 23, TLR2
DB D IR D Z & 5o T2,
Z DOFER S PRAT4A & TLR & OFHA.
YERIX, % ® TLR THRZQR5Z ENHS
& 7o o =k 4),
HIZFkx1Z. PRAT4A © /) v 7 7w
h~ D AZBWT, MilgZm Lo
TLR4/MD-2 DR BUIMITE22< 25
2. ZNTH Lipid A 125 2 & 03 -
TWAFIZER L, Z0Xko7%
IRNMA#WT%@mKi Bk~ 2o
077 =IO bR, BEEERE
/= WA Al &8 5N 5 A WA AN/
éﬁvﬁdiﬁvoﬁﬁ . ZOREN,
HaN O TLR4/MD-2 (2 X 5 LPS & T
HHEBEZTEY, ZOAEMEEBIIEE

kKLTWb,
(4) TLR B DISEMEDNT o A ZHI#d 25 45
THEAE,

TLR7, TLR9 DISEIC M E Ry T & LT,

Unc93B1 Z[AlE L7=, Z D45 fI% TLR7, TLR9
L/ NAR TS L, TLR7. TLR % /MR~ &

**Ekmuﬁk@i?ﬂaj"@&)éi?/ ]\U yy‘—AiT
WHET 50T ThdZ Enmsanz, Fx
X, & 512 Unec93B1 73 TLR7 (T~ T TLR9 %
BRI E L TWD Z & &R LT CUEk 3),
Z OFERIEL, BRI T D TLR S, TLRI
@&Kﬂ@éhfwé%%TToﬁ%ﬁw:
L1z, Unc93Bl @ 34 JZEH DT AT X UM



(D34) 1T 28 ¥ % A5 & Unc03B1 (31T TLR7
PRI T DXL 187D, DY TLRT
& TLR9 ORIZF AR 8 5 Z & 3B &
WETRoTz, I O XD AeHE A S ER
D, PENITHI=0IT, Fexld D34A 28
B2 Unc93BLIZEA L) v I AV~ TR %
ERR LT 2 A, Vv I A~ TR TZED 3
LD2MNTETHATLEY ZENRHLMNE
o7 (FKD,

100 y
HER
75
50
25
0 T T T T T T

0 10 20 30 40 50 60

weeks of age

ZORK E LT, gl RIEHIE 2N 2 L.
JFARIEASEDFER D DAL, HFARERIZ/R o722 &
RS-, SHICHEbIER L, JRIFERE
BHERBZEEML T, Ao~ H—T =
oy el T MBS A NI A L OFEAD
HRLTEY, A4 bIA A b— L0
LN T DOIRE DIFIA & B 2 Btz CCHk 2),

5. FRFEERmLHF

(WFFEAREFE . WFFEor HE K ONHHEENF7EH |2
=)
UdEREam3C) it 7 448)

1. Shibata T, Motoi Y, Tanimura N, Yamakawa
N, Akashi-Takamura S, and Miyake' K
Intracellular TLR4/MD-2 in macrophages
senses Gram-negative bacteria and induces a
unique set of LPS-dependent genes. Int.
Immunol., #£#EA 2011, in press.

2. Fukui R, Saitoh S-1, Kanno A, Onji M,
Shibata T, Ito A, Onji M,_Matsumoto M,
Akira S, Yoshida N, and Miyake K.
Unc93BL1 restricts systemic lethal
inflammation by orchestrating TLR7- and
TLRO-trafficking. Immunity, £ #¢4 2011,
in press

3. Fukui R, Saitoh S-I, Matsumoto F,
Kozuka-Hara H, Oyama M, Tabeta K,
Beutler B, and *Miyake K. Unc93B1
biases Toll-like receptor responses to
nucleic acid in dendritic cells towards

DNA- but against RNA-sensing. J. Exp.
Med., #EFiA 2009, in press.
Kiyokawa T, Akashi-Takamura S, Shibata
T, Matsumoto F, Nishitani C, Kuroki Y,
Seto Y and *Miyake K. A single base
mutation in the PRAT4A gene reveals
differential interaction of PRAT4A with
Toll-like receptors. Int. Immunol. #&¢
42008, 20:1407-1415.
Kobayashi, T., K. Takahashi, Y. Nagai, T.
Shibata, M. Otani, S. lzui, S. Akira, Y.
Gotoh, H. Kiyono, and *Miyake K 2008.
Tonic B cell activation by
Radioprotectivel05/MD-1 promotes
disease progression in MRL/Ipr mice. Int.
Immunol. #FHif 20:881-891.
Tanimura N, Saitoh S, Matsumoto F,
Akashi-Takamura S, *Miyake K. Roles
for LPS-dependent interaction and
relocation of TLR4 and TRAM in
TRIF-signaling. Biochem Biophys Res
Commun. #Hif2008, 368:94-99.
Matsumoto F, Saitoh S, Fukui R,
Kobayashi T, Tanimura N, Konno K,
Kusumoto Y, Akashi-Takamura S,
*Miyake K. Cathepsins are required for
Toll-like receptor 9 responses. Biochem
Biophys Res Commun. 75 #: 42008, 11.
367:693-699

(¥R G5 14)
1.

Ryutaro Fukui, Roles for Unc93 homolog
Bl-dependent TLR7/9 balance in vivo,
#1 4REERREYS, 201 048
23H, ER—FETHRT L

Ryutaro Fukui, Unc93 homolog Bl
regulates the balance of toll-like
receptor 7 and toll-like receptor 9
responses reciprocally in dendritic
cells, Tri-Society Annual Conference,
20094 10H2O0H, Lisbon
congress center, (U AR, R/ MG
JL)

& HEEAHER, Unc93 homolog Bl % TLR7 &
TLR9 DIGENT o A % AT 5 |
%3 9 A ARG FRFINES, 200
941 2 448, KiIKEES#HYS

& HFEAHS, Unc93B1 1% TLR7 & TLR9 D
BEMEEHIET 5, 53 8 H ARME TR
FES, 20084F12H2H, H
TR EI B A

S BKEE Detection of soluble PRAT4A
(Protein Associated with Toll-like


http://www.ncbi.nlm.nih.gov/pubmed/18222170?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18222170?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18166152?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18166152?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18166152?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18166152?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

Receptor4) by novel anti—PRAT4A
monoclonal antibody] #538[n] 0 AS#%E 52
SR - PR ] | 20084E12H | [ENAR
AR EIPR S AE

(XF) Gt o)
(PE & PEME]
ORI Gt 1)

AR Unc93Bl Bn FZE~ U A DL & %
DI

FIFE - BRI, R R, & OKAR
R« BRKRE:

FHYE -

5 :61/372191
HFEAEH A : 2010428 4 10 B

EWNA DR« K[E

ORI (G0 1)

Py

S G EC
HEFIZ -
T -

Hg .
BASFEA A
EWNS DR

(D)
TR e DA
AV

6. HFFERHRK

(D) W ERE

=22 (MIYAKE KENSUKE)
BRKT: « [ERVERRSERT - 2%
g% 5 - 60229812

Q) W sr s
B

(3) ELEEMF T
BALP



