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Structural biology of Shigella effectors to elucidate the molecular mechanisms
of substrate recognition and infection
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Pathogenic bacteria such as Shigella, deliver a variety of virulence
factors, called effectors, into host cells via the type Ill secretion system. These effectors mimic
or hijack host proteins and modulate host si?naling pathways to promote bacterial infection. To
elucidate the molecular mechanisms of Shigella flexneri effectors such as Ospl and IpaH9.8, we
performed the structural and functional analyses of them. Ospl deamidates of Ubcl3, thereby
disrupting TRAF6 activation and dampening host inflammatory responses. IpaH9.8 and IpaHl.4
possessing E3 ligase activity, dampen the NF-kappaB-mediated inflammatory response. We determined
the crystal structures of deamidated Ubcl3 and substrate recognition domain of IpaH9.8. These
structures provide the substrate recognition and inhibition mechanisms of immune response.



IpaH

(1) Ospl

Ospl

100
TRAF6

TRAF6

@

IpaH

IpaH

100
0157
I
IcsB
X
NFxB
NFkB
TRAF6
Ospl TRAF6
Ubcl13
Ospl
Ubcl13
Ubcl3
I paH
I paH
10
IpaH

(1) Ospl NFxB
Ospl
Ubcl3
Ubcl3
Ubcl3 TRAF6
(2) IpaH9.8
IpaH9.8
NF-xB
NF-kappa-B essential modulator
(NEMO)
IpaH9.8 NEMO guanylate
binding protein-1 (GBP1)
IpaH9.8
(3) IpaH9.8
IpaH9.8
NEMO GBP1
IpaH9.8
(4) IpaH1.4/2.5
IpaH1.4/2.5 NF-xB
LUBAC HOIP
IpaH1.4/2.5
LUBAC
(5) IpaH1880
IpaH IpaH1880
IpaH1880 X
X IpaH
(6)
YopM
BRMSI1
E3 (CXD)
E3 YopM
CXD E3
(1) Ospl NFxB
Ubcl3
Ubcl3 TRAF6
Ospl
TRAF6
Ubcl3
Ubcl3
Ubcl3

GIn100



1. Ubcl13( )W)
Ubcl3( ) ()
Ubcl3
Ubcl3
Ubcl3 Ub
Ub Ub
(2) IpaH9.8
IpaH N
(LRR)
C Novel E3 ligase(NEL)
IpaH9.8 NEL
LRR
IpaH9.8 LRR
NEMO
X IpaH9.8 LRR
IpaH3 LRR  IpaH
SspH1 LRR
SspH1
LRR ( 2

IpaH9.8 LRR NEMO

IpaH3 LRR

IpaH9.8 LRR

2. IpaH9.8( ) IpaH3( )LRR
( )

(3) IpaH9.8

IpaH9.8 NEMO

IpaH9.8

NEMO IpaH9.8 NEMO
IpaH9.8
NEMO (

259-364)
X

3.5A IpaH9.8
IpaH9.8

3. NEMO259-364 () NEM

IpaH9.8
()
IpaH9.8 GBP1
IpaH9.8 GBP
IpaH9.8 GBP1
GBP1 C C
IpaH9.8

(4) IpaH1.4/2.5

IpaH1.4/2.5  LUBAC HOIL-1L

HOIP HOIP  Ub
IpaH1.4/2.5

LUBAC IpaH1.4/2.5

4. IpaH2.5
(5) IpaH1880

IpaH1880

IpaH1880

SPring-8 BL44XU X

3.4A

IpaH



5 IpaH1880
(6)
YopM N CXD LRR
YopM 195/P
E3
CXD LRR
E3
91001 YopM
X
91001 YopM  195/P
YopM E3
YopM CXD
IpaH4.5
IpaH4.5
IpaH9.8 LRR (IpaH9.8 CLI)
CXD
YopM N IpaH9.8 LRR N
IpaH4.5 CXD
E3

6. Yersinia pestis 91001

YopM
(CLD )

2
Suzuki, S., Suzuki, T., Mimuro, H., Mizusima
T., Sasakawa, C., Shigella hijacks the
glomulin-cIAPs-inflammasome axis as a unique
mechanism to control inflammasomes. EMBO
rep., 19,2018, 89-101.
doi: 10.15252/embr.201643841

Takagi, K., Kim, M., Sasakawa, C.,
Mizushima, T., Crystal structure of the substrate

recognition domain of Shigella IpaH9.8 E3 ligase.

Acta Cryst F72,2016, 269-275.
doi: 10.1107/S2053230X16002715

19
Mizushima, T., Structural Insight into the
Molecular Mechanisms of Bacterial Effectors, 2™

Joint International Symposium of NSRRC,
Taiwan, IPR, Osaka University, Japan,
Establishment of Structural Biology Network in
Asia and Oceania, Dec. 6-7. 2017

10 2017 9 2
2017 3 1
2017 2 10
/ 2017 1 6
, Kim Minsoo, 5 s
IpaH
39

2016 11 30 ~-12 2
, , Kim Minsoo, ,
- Ospl
TRAF6
2016 11 16-18

, Kim Minsoo,
IpaH1880

2016 11 16-18

, , Kim Minsoo,

o IpaH9.8 NEMO
16
2016 6 79
Kim Minsoo, , ,
Ospl 16
2016 6 79

Nishide, A., Kim, M., Takagi, K., Sasakawa,
C., Mizushima, T., Structural Analysis of
Reaction Mechanism of Shigella flexneri effector
Ospl, The Annual Evaluation Conference of the
Leading Program, University of Hyogo for the
School Year of 2015, Mar. 14-15, 2016

Takagi, K., Kim, M., Sasakawa, C.,
Mizushima, T., Structure and substrate
recognition mechanism of IpaH9.8 LRR., 3rd




International Picobiology Institute Symposium
Structural and biological studies on pathogenic
and therapeutic targets, Dec. 8-9, 2015

Otsu, S., Takagi, K., Kim, M., Mizushima, T.,
Structural analysis of the recognition mechanism
of NEMO by shigella effector IpaH9.8, 3rd
International Picobiology Institute Symposium
Structural and biological studies on pathogenic
and therapeutic targets, Dec. 8-9, 2015

Nishide, A., Kim, M., Takagi, K., Sasakawa,
C., Mizushima, T., Structural Analysis of
Reaction Mechanism of Shigella flexneri effector
Ospl, 3rd International Picobiology Institute
Symposium Structural and biological studies on
pathogenic and therapeutic targets, Dec. 8-9,
2015

Takagi, K., Kim, M., Mizushima, T. Structure
and substrate recognition mechanism of IpaH9.8
LRR, 3rd International Picobiology Institute
Symposium Structural and biological studies on
pathogenic and therapeutic targets, Dec. 8-9,
2015

, Kim Minsoo,
Ospl
2015 10 17-18

, Kim Minsoo,

IpaH9.8
NEMO
2015 10 17-18
Ospl
2015 8 28
Kim Minsoo
IpaH9.8
15
2015 6 24-26
1
BEF
Volume 3
70-73. (2015), 81 70-73.

@
MIZUSHIMA, Tsunehiro

90362269

@

®
KIM MINSOO  KIM, Minsoo

50466835



