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i i i We tried functional cloning to find new molecules controlling the response of
nucleic acid-sensing Toll-like receptors (TLRs), like TLR7. As the other way, we analyzed the phenotype
of Unc93 homolog Bl (Unc93B1) D34A mutant mice, which suffer from systemic inflammation caused by TLR7

hyperactivation
As results, we found that the phenotype of D34A mice was attenuated by lacking type | interferon receptor

(IFNAR1). Type I IFN signaling maintained the expression of TLR7 in B cells, and the number of
TLR7-expressing conventional dendritic cells, respectively.

Toll-like receptor | Unc93 homolog B1



Toll-like receptor 7 (TLR7)

TLR7
Unc93 homolog B1 (Unc93B1)
Unc93B1 D34A
TLR7
Unc93B1
D34A
Unc93b1D34A/D34A D34A
TLR7
D34A
C57BL/6
BALBI/c
TLR7
D34A
TLR7
D34A
57BL/BN — BALB/c F—
WT (N=20) |
100 100 —
% 22 : WT (N=10] | % z: DA (N=20) |
g 40 .% 40
3 _DuA®N=z8) | || 3 20
i+ - - Py ) :
0 20 40 60 0 20 40 60
Age (weeks) Age (weeks)
= 25 | = . B
2] 3 "M
%- . i gn_ 20 4 j_..
N & = (LJ 10 1 ~ -
isemn - NN W |
TLR? h‘gand [\mulgfjsimod .;gfiu TLR?u\igand {\r;wlcfmmod, igg'mn
D34A

TLR7

TLR7

TLR7
Unc93B1 N
Unc93B1 D34A
Unc93B1
TLR7
TLR7
shRNA
shRNA
TLR7
SgRNA
Step2: L hOJ1ILAEIL LS

FREBEFOEEAN - ERE

Stepb: ‘

BEFIATZUOEN ‘

OC%Library b
- (cDNA, shRNA, 4 T "0 A |
=M oRNA, etc.) i“‘}'“\jj / AL

o/ A )
N\ - X

o retrovirus \/
v o)
S
h

@ @@ Dparticle
Uy e
f"‘ Ligand
i -
1)

< 5/( ¥ £
—)\)* 4 ))\j v </ v
Stepl: NF-kB-GFP®
Lifi—% —BEFEA

Step4:
'/ LDNAD I
[ step3: mmomme ¥2 | | EREEToRE

C57BL/6 (B6) BALBI/c (BALB)

D34A F1
F1 B6
BALB D34A
N2 N2
D34A
D34A
T B

D34A

shRNA

TLR7



ShRNA
TLR7
ShRNA
ShRNA
SgRNA
TLRY
SgRNA
TLRY
B6 BALB D34A
B6 N2
BALB N2
D34A
C3H/HeN (C3H) D34A
BALB
C3H B6
D34A Thl Thil7
Ifng l17a
T
B
B T
D34A
B
I
B TLR7
D34A I
(IFNAR1)
IFNAR1
D34A B TLR7
TLR7
B cDC
TLR7

IFNAR1

TLRY

Platelet (104/ul)

IFNART D RIB L I 7 R (&, M/
HAENEME NS

100.

MZB cells CD8a cDCs

. . D34A

N D34A

L. ] Itnart~ |

D34A

WT D34A finaris

TLR7

anti-TLR7 [ Isotype Cirl

Ryutaro Fukui, Atsuo Kanno, and
Kensuke  Miyake. Type | IFN
contributes to the phenotype of
Unc93bI”*"** mice by regulating TLR7
expression in B cells and dendritic
cells. J. Immunol. 196, 416-427
(2016) doi:10.4049/jimmunol.1500071

Atsuo Kanno, Natsuko Tanimura,
Masayuki Ishizaki, Kentaro Ohko, Yuji
Motoi, Masahiro Onji, Ryutaro Fukui,
Takaichi Shimozato, Kazuhide
Yamamoto, Takuma Shibata, Shigetoshi

Sano, Akiko Sugahara-Tobinai,
Toshiyuki  Takai, Umeharu Ohto,
Toshiyuki  Shimizu, Shin-ichiroh

Saitoh, and Kensuke Miyake. Targeting
cell surface TLR7 for therapeutic
intervention in autoimmune diseases.
Nat. Commun. 6, Article number: 6119
(2015) doi: 10.1038/ncomms7119.

Mei Po Chan, Masahiro Onji, Ryutaro
Fukui, Kohki Kawane, Takuma Shibata,
Shin-ichiroh Saitoh, Umeharu Ohto,
Toshiyuki Shimizu, Glen N. Barber,
and Kensuke Miyake. DNase
I1-dependent DNA digestion 1is
required for DNA sensing by TLR9. Nat.
Commun. 6, Article number: 5853
(2015) doi: 10.1038/ncomms6853

Yusuke Murakami, Ryutaro Fukui, Yuji
Motoi, Takuma Shibata, Natsuko
Tanimura, Kensuke Miyake. Roles of



the cleaved N-terminal TLR3 fragment
and cell surface TLR3 in
double-stranded RNA. J. Immunol. 193,
5208-17(2014)doi:10.4049/jimmunol .1
400386

Masahiro Onji, Atsuo Kanno,
Shin-Ichiroh Saitoh, Ryutaro Fukui,
Yuji Motoi, Takuma Shibata, Fumi
Matsumoto, Aayam Lamichhane,
Shintaro Sato, Hiroshi Kiyono,

Kazuhide Yamamoto, and Kensuke Miyake.

An essential role for the N-terminal
fragment of Toll-like receptor 9 in
DNA sensing. Nat. Commun. 4, Article
number:1949(2013)doi :10.1038/ncomms
2949

TLR7 TLR7
80

2015 7 17

Ryutaro Fukui, Atsuo Kanno and
Kensuke Miyake. Expression patterns
of TLR7 in DCs and B cells are
controlled by Type-1 IFN and

influence TLR7 dependent
inflammation. 43
2014 12 10
ShRNA
TLR7
37
2014 11 25

Ryutaro Fukui and Kensuke Miyake.
Collapse of TLR7/TLR9 balance leads
genetical background  dependent
phenotypes. 15 International
congress of immunology. Milan, Iltaly
(2013 8 23 )

@
FUKUI, Ryutaro
60554508
&)
®



