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Post-translational modifications play critical roles in the regulation of signal
transduction and cellular functions. Structural biology methods, including X-ray crystallography, are
powerful tools for dissecting the molecular interaction mechanisms between the factors involved in these
signaling pathways. Therefore, synergetic approaches by structural, molecular and cellular biology are
important to understand both the mechanisms of signal transduction by post-translational modifications
and their pathogenic dysregulation. Our results of the structural analyses of cGAS, A20-ZF7-linear

ubiguitine complex, and HHM highlight the importance of synergetic approaches by collaborations between
different biological fields.

X NF-k B




HHM (human homologue of murine

maternal Id-like molecule)

A20 GMP-AMP
A20 cGAS
AO1
HEK293
His
A20
Invitro

CcGAS DncV

HHM

HHM

HHM

HHM

HHM

HLH

A20/
A20 C
zinc finger 7 ZF7
NF-k B
A20 ZF7-
X
3
A20  ZF7

NF-k B

TNF



A20 ZF7

( 25)

Gly76 f‘ A v

(U bdlsl) \
T

W

A20 ZF7

CGAS/DncV
CGAS DNA
ATP  GTP cyclic GMP-AMP
cyclic GMP-AMP
STING
|
CGAS
CGAS
DNA
CGAS
CGAS DNA
« )
CGAS
DNA
cyclic GMP-AMP
(
12) cyclic GMP-AMP
DncV « )
CGAS DncV
CGAS
( D

cGAS( ) DncV( )

29
Kato, K., Ishii, R., Hirano, S., Ishitani, R.,
*Nureki, O. Structural Basis for the
Catalytic Mechanism of DncV, Bacterial
Homolog of Cyclic GMP-AMP Synthase.
Structure 23, 843-850 (2015)
Kumazaki K, Kishimoto T, Furukawa A,
Mori H, Tanaka Y, Dohmae N, Ishitani R,
*Tsukazaki T, *Nureki O. Crystal structure
of Escherichia coli YidC, a membrane
protein chaperone and insertase. Sci Rep 4,
7299 (2014).
Takeda H, Hattori M, Nishizawa T,
Yamashita K, Shah STA, Caffrey M,
Maturana AD, *lshitani R, Nureki O*.
Structural basis for ion selectivity revealed
by high-resolution crystal structure of Mg®*
channel MgtE. Nat. Commun. 5, 5374
(2014)
Kobayashi K, Katz A, Rajkovic A, Ishii R,
Branson OE, Freitas MA, Ishitani R, Ibba M,
*Nureki O. The non-canonical hydroxylase
structure of YfcM reveals a metd
ion-coordination motif required for EF-P
hydroxylation. Nucleic Acids Res 42,
12295-12305 (2014)
Kobayashi K, Suzuki T, Dohmae N, Ishitani
R, *Nureki O. Crydtalization and
preliminary X-ray crystallographic analysis
of YfcM: an important factor for EF-P
hydroxylation. Acta Crystallogr F70,
1236-1239 (2014)
Kumazaki K, Tsukazaki T, Nishizawa T,
Tanaka Y, Kato HE, Nakada-Nakura Y,
Hirata K, Mori Y, Suga H, Dohmae N,
Ishitani R, *Nureki O. Crystallization and
preliminary X-ray diffraction anaysis of
YidC, a membrane-protein chaperone and
insertase from Bacillus halodurans. Acta
Crystallogr. F70 1056-1060 (2014).

Tominaga T, Kobayashi K, Ishii R, Ishitani
R, *Nureki O. Structure of Saccharomyces
cerevisiae mitochondrial Qri7 in complex
with  AMP.  Acta Crystallogr F70,
1009-1014 (2014)

Morita J, Kato K, Mihara E, Ishitani R,
Takagi J, Nishimasu H, Aoki J, *Nureki O.
Expression, purification, crystallization and
preliminary X-ray crystallographic analysis
of Enpp6. Acta Crystallogr F70, 794-799
(2014).

Suzuki H, Nishizawa T, Tani K, Yamazaki Y,
Tamura A, Ishitani R, Dohmae N, Tsukita S,
*Nureki O, *Fujiyoshi Y. Crystal structure
of a claudin provides insight into the



10.

11

12.

13.

14.

15.

16.

17.

architecture of tight junctions. Science 344,
304-307 (2014).

Kumazaki K, Chiba S, Takemoto M,
Furukawa A, Nishiyama K, Sugano Y, Mori
T, Dohmae N, Hirata K, Nakada-Nakura Y,
Maturana AD, Tanaka Y, Mori H, Sugita Y,
Arisaka F, Ito K, Ishitani R, Tsukazaki T*,
Nureki  O*.  Structural  basis  for
Sec-independent membrane protein
insertion by YidC. Nature 509, 516-520
(2014).

Yamagata K, Goto Y, Nishimasu H,
Morimoto J, Ishitani R, Dohmae N, Takeda

N, Nagal R, Komuro I, Suga H*, Nureki O*.

Structural Basis for Potent Inhibition of
SIRT2 Deacetylase by a Macrocyclic
Peptide Inducing Dynamic  Structural
Change. Sructure, 22 345-352 (2014).

Kato K, Ishii R, Goto E, Ishitani R,
*Tokunaga F, *Nureki O. Structural and
functional analyses of DNA-sensing and
immune activation by human cGAS. PLoS
One, 8 €76983 (2013).

Doki S, Kato HE, Solcan N, Iwaki M,
Koyama M, Hattori M, Iwase N, Tsukazaki
T, Sugita Y, Kandori H, *Newstead S,
*Ishitani R, *Nureki O. Structural basis for
dynamic mechanism of proton-coupled
symport by the peptide transporter POT.
Proc. Natl Acad. &i. U. S A, 110
11343-11348 (2013).

Nishizawa T, Kita S, Maturana AD, Furuya
N, Hirata K, Kasuya G Ogasawara S,
Dohmae N, Iwamoto T, *lshitani R,
*Nureki O, Structural basis for the
counter-transport mechanism of a H*/Ca®*
exchanger. Science, 341 168-172 (2013).

Kawaguchi M, Okabe T, Okudaira S,
Nishimasu H, Ishitani R, Kojima H, Nureki
O, Aoki J, *Nagano T, Screening and X-ray
crystal  structure-based optimization of
autotaxin (ENPP2) inhibitors, using a newly
developed fluorescence probe. ACS Chem
Biol., 81713-1721 (2013).

Tanaka Y, Hipolito CJ, Maturana AD, Ito K,
Kuroda T, Higuchi T, Katoh T, Kato HE,
Hattori M, Kumazaki K, Tsukazaki T,
Ishitani R, *Suga H, *Nurek O, Structura
basis for the drug extrusion mechanism by a
MATE multidrug transporter. Nature, 496
247-251 (2013).

Nozawa K, Ishitani R, Yoshihisa T, Sato M,
Arisska F, Kanamaru S, Dohmae N,
Mangroo D, Senger B, Becker HD, *Nureki
O, Crystal structure of Cexlp reveals the
mechanism of tRNA trafficking between
nucleus and cytoplasm. Nucleic Acids Res.,
41 3901-3914 (2013).

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Ishii R, Isogaya K, Seto A, Koinuma D,
Watanabe Y, Arisska F, Yaguchi S,
Ikushima H, Dohmae N, Miyazono K,
Miyazawa K, *lshitani R, *Nureki O.
Structure  of a  dominant-negative
helix-loop-helix  transcriptional  regulator
suggests mechanisms of autoinhibition.
EMBO J. 31, 2541-2552 (2012).

Nishimasu H, Ishitani R, Aoki J, *Nureki O.
A 3D view of autotaxin. Trends Pharmacol
Sci., 33 138-145 (2012).

Kato HE, Zhang F, Yizhar O, Ramakrishnan
C, Nishizawa T, Hirata K, Ito J, Aita Y,
Tsukazaki T, Hayashi S, Hegemann P,
Maturana AD, Ishitani R, *Deisseroth K,
*Nureki O. Crystal structure of the
channelrhodopsin light-gated cation channel.
Nature 482, 369-374 (2012).

Fukuhara S, Nishimasu H, Bonnefond L,
Matsumoto N, Ishitani R, *Nureki O,
Expression, purification, crystallization and
preliminary X-ray crystallographic analysis
of Zucchini from Drosophila melanogaster.
Acta Crystallogr., F68 1346-1350 (2012).

Nishimasu H, Ishizu H, Saito K, Fukuhara S,
Kamatani MK, Bonnefond L, Matsumoto N,
Nishizawa T, Nakanaga K, Aoki J, Ishitani
R, Siomi H, *Siomi MC, *Nureki O,
Structure  and  function of  Zucchini
endoribonuclease in piRNA biogenesis.
Nature, 491 284-287 (2012).

Kato K, Nishimasu H, Okudaira S, Mihara
E, Ishitani R, *Takagi J, * Aoki J, *Nureki O,
Crystal structure of Enppl, an extracellular
glycoprotein involved in bone
mineralization and insulin signaling. Proc.
Natl Acad. Si. U. S A, 109 16876-16881
(2012).

Koyama M, Nishimasu H, *Ishitani R,
*Nureki O, Molecular Dynamics Simulation
of Autotaxin: Roles of the Nuclease-like
Domain and the Glycan Modification. J.
Phys. Chem. B, 116 11798-11808 (2012).

*Tokunaga F, Nishimasu H, Ishitani R, Goto
E, Noguchi T, Mio K, Kamei K, Ma A, lwai
K, *Nureki O, Specific recognition of linear
polyubiquitin by A20 zinc finger 7 is
involved in NF-«xB regulation. EMBO J., 31
3856-3870 (2012).

Kobayashi K, Saito K, *Ishitani R, Ito K,
*Nureki O, Structural basis for translation
termination by archaecal RF1 and
GTP-bound EFla complex. Nucleic Acids
Res., 40 9319-9328 (2012).

Kato K, Nishimasu H, Mihara E, Ishitani R,
Takagi J, Aoki J, *Nureki O, Expression,
purification, crystallization and preliminary
X-ray crystallographic analysis of Enppl.



28.

29.

Acta Crystallogr F68 778-782 (2012).

Echizen Y, Tsukazaki T, Dohmae N, Ishitani
R, *Nureki O. Crystallization and
preliminary X-ray diffraction of the first
periplasmic  domain of SecDF, a
translocon-associated membrane protein,
from  Thermus  thermophilus.  Acta.
Crystallogr. F67, 1367-1370 (2011).

Tsukazaki T, Mori H, Echizen Y, Ishitani R,
Fukai S, Tanaka T, Perederina A, Vassylyev
DG, Kohno T, Matsurana AD, *Ito K,
*Nureki O. Structure and function of a
membrane component SecDF that enhances
protein export. Nature 474, 235-238 (2011).

, 2015

01 11 2015 01 11
— Cyclic GMP-AMP
—, 37
, , 2014
11 25 2014 11 25
Cyclic GMP-AMP
, 87 ,
, 2014 10 16
2014 10 16
Ryuichiro Ishitani, Crystal structure of
channelrhodopsin — a light-gated cation
channel —, 16th International Congress on
Photobiology, Universidad Nacional de

Cordoba, Cordoba, Argentina, 2014 09
08 2014 09 08
Autotaxin
, ,2014 03 30
30
Ryuichiro Ishitani, Crystal structure of YidC
reveals a membrane protein insertion
mechanism, Gordon Research Conference
on Ligand recognition & molecular gating,
Ventura CA, USA, 2014 03 23
2014 03 28
Ryuichiro Ishitani, Structural basis for
mRNA surveillance by archaeal Pelota and
GTP-bound EFla complex, EMBO
Conference "Eukaryotic RNA Turnover:
From Structural Insights to Diseases",
Strasbourg, France, 2013 04 21
2013 04 25

2014 03

, , 2013 06 12
2013 06 14

Vol .30 No.5 42-48 (2012)

O
O
€Y
ISHITANI Ryuichiro
90361568
@
®



