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Toll-like receptors (TLRs) sense microbial products and induce defense responses.
TLRs also respond to self derived products and causes inflammatory diseases. The present study focused on
the molecular mechanism regulating TLR responses. TLR trafficking in endolysosomes controls TLR
responses. The roles of small GTPases in TLR trafficking was studied. We also studied the roles of:
proteolytic processing of the extracellular domain of TLR9 and TLR3 in their responses; and DNase Il in
DNA processing for TLR9 responses.These results show that TLR responses are regulated at a variety of
processes.



Toll TLR, Toll-like receptor

TLR

TLR

TLR
TLR

TLR

Toll
TLR, Toll-like receptor

TLR
TLR
TLR TLR
( TLR
)
Unc93B1
Unc93B1 TLR(TLR3/7/8/9)
Unc93B1
TLR
TLR

TLR7 TLR9

TLR7 TLR9 Unc93B1

GTPase Arl8b
Arl8b TLR7 Unc93B1
IFN
Arl8b
TLR
Unc93B1
Arl8b Arl8a

2

Arl8b,Arl8a Conditional

Knockout Arl8b Gene
Trap
TLR7 Arl8b
Arl8a KO
TLR7
TLR9 TLR3
TLR9
DNA
TLR9
TLR9
C
TLR9 DNA
1 TLR3
6
TLR9  DNA DNA
DNA DNase 11
7
Review
TLR7 Unc93B1
D34A
| IFN) B
TLR7
12 TLR7
TLR7
9
14

1. Onji M, Kanno A, Saitoh S, Fukui R,
Motoi Y, Shibata T, Matsumoto F,
Lamichhane A, Sato S, Kiyono H,
Yamamoto K, Miyake K*. An essential
role for the N-terminal fragment of
Toll-like receptor 9 in DNA sensing.
Nat. Commun. 2013;4:1949. doi:
10.1038/ncomms2949.

2. *Miyake K, Onji M. Endocytosis-free
DNA sensing by cell surface TLR9 in
neutrophils: Rapid defense with
autoimmune risks. Eur J Immunol.
2013, 43:2006-2009. doi:
10.1002/eji.201343882.

3. Tanimura N, Saitoh S, Ohto U,
Akashi-Takamura A, Fujimoto Y,
Fukase K, Shimizu T, Miyake K. The
attenuated inflammation of MPL is
due to the lack of CD14-dependent
tight dimerization of TLR4/MD2
complex at the plasma membrane. Int.
Immunol. 2014, 26:307-314. doi:



11.

10.1093/intimm/dxt071.

. Motoi Y, Shibata T, Takahashi K,
Kanno A, Murakami Y, Xiaobing L,
Kasahara T, *Miyake K. Lipopeptides
are signaled by Toll-like receptor 1, 2,
and 6 in endolysosomes. Int Immunol.
2014. 26:563-573. doi:
10.1093/intimm/dxu054.

. *Miyake K, *Kaisho T. Homeostatic
inflammation in innate immunity.
Curr Opin Immunol. 2014 30C:85-90.
doi: 10.1016/j.c0i.2014.08.003.

. Murakami Y, Fukui R, Motoi Y, Kanno

A, Shibata T, Tanimura N, Saitoh SI,
*Miyake K. Roles of the Cleaved
N-Terminal TLR3 Fragment and Cell
Surface TLR3 in Double-Stranded
RNA Sensing. J Immunol. 2014
193:5208-5217. doi: 10.4049/jimmunol.

. Chan MP, Onji M, Fukui R, Kawane K,

Shibata T, Saitoh Sl, Ohto U, Shimizu
T, Barber GN, *Miyake K. DNase
I1-dependent DNA digestion is
required for DNA sensing by TLR9.
Nat Commun. 2015 6:5853. doi:
10.1038/ncomms6853.

. Li X, Saitoh S|, Shibata T, Tanimura N,

Fukui R, *Miyake K. Mucolipin 1

positively regulates TLR7 responses in

dendritic cells by facilitating RNA
transportation to lysosomes. Int
Immunol. 2015. 27:83-94. doi:
10.1093/intimm/dxu086.

. Kanno A, Tanimura N, Ishizaki M,
Ohko K, Motoi Y, Onji M, Fukui R,
Shimozato T, Yamamoto K, Shibata T,
Sano S, Sugahara-Tobinai A, Takai T,
Ohto U, Shimizu T, Saitoh S, *Miyake

K. Targeting cell surface TLR7 for
therapeutic intervention in
autoimmune diseases. Nat Commun.
2015. 6:6119. doi:
10.1038/ncomms7119.

10. Tanji H, Ohto U, Shibata T, Taoka M,

Yamauchi Y, Isobe T, Miyake K,
Shimizu T. Toll-like receptor 8 senses
degradation products of
single-stranded RNA. Nat Struct Mol
Biol. 2015. 22:109-15. doi:
10.1038/nsmb.2943.

Krayukhina E, Uchiyama S, Miyake

K, Shimizu T. Structural basis of CpG

and inhibitory DNA recognition by
Toll-like receptor 9. Nature. 2015,
520:; 702-705. doi:
10.1038/nature14138.

12. Fukui R, Kanno A, Miyake K. Type I
IFN Contributes to the Phenotype of
Unc93b1D344/D34A Mice by Regulating

Ohto U, Shibata T, Tanji H, Ishida H,

13.

14.

TLR7 Expression in B Cells and
Dendritic Cells. J Immunol. 2016
196:416-27. doi:
10.4049/jimmunol.1500071.

Shibata T, Ohto U, Nomura S, Kibata
K, Motoi Y, Zhang Y, Murakami Y,
Fukui R, Ishimoto T, Sano S, Ito T,
Shimizu T, Miyake K. Guanosine and
its modified derivatives are
endogenous ligands for TLR7. Int
Immunol. 2016 28:211-222. doi:
10.1093/intimm/dxv062.

Tanji H, Ohto U, Motoi Y, Shibata T,
Miyake K, Shimizu T. Autoinhibition
and relief mechanism by the
proteolytic processing of Toll-like
receptor. Proc Natl Acad Sci U SA.
2016 Feb 29. pii: 201516000. [Epub
ahead of print]

7
Mechanisms Regulating

Nucleic Acid Sensing Toll-like
Receptors, The 58t annual meeting
of Japanese College of
Rheumatology, April 24 2014,
International symposium, Tokyo,
Japan

Mechanisms Regulating
Nucleic Acid Sensing Toll-like
Receptors. The 9th International
Symposium of the Institute
Network, Molecular Targets for
Diseases and Structural Life
Science, Jun 19-20 2014, Osaka,
Japan.

Mechanisms Regulating
Nucleic Acid Sensing Toll-like
Receptors. The 13th biennial
meeting for the International
Endotoxin and Innate Immunity
Society, Oct 23-25 2014, Salt Lake
City, Utah, USA.

Mechanisms Regulating
Nucleic Acid Sensing Toll-like
Receptors. The 11th Nikko
International Symposium 2014,
Inflammation, Cancer, and
Microenvironment. Oct 30 2014,
Jichi Med. School, Tochigi, Japan

Mechanisms Regulating
Nucleic Acid Sensing Toll-like
Receptors. China-Japan Laboratory
Workshop 2014, Pathogenesis,
Gene Regulation, and Signal



Transduction, 10-Year Anniversary
of Collaboration, Nov 15 2015,
Beijing, China
6. Nucleic acid recognition
by Toll-like receptors, Innate
Immunity Day, May20 2015, Univ
Massachusetts , Worcester, USA
7. The Role of Nucleic Acid
Processing in Nucleic Acid
Sensing by Toll-like Receptors,
Toll 2015, Marbella, Spain, Sep
30-Oct 3, 2015

0

2002-130964
25 4 22

http://www. ims.u-tokyo.ac. jp/kanseniden
/index.html

o
(MIYAKE, Kensuke)

60229812

@

(€©))
(SAITOH, Shin-Ichiroh)

90361625




