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Structural bases of spliceosome indepemdent splicing
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Structural bases of spliceosome indepemdent splicing found on IRE1
pathway in ER stress response, are investigated. Specifically an RNase domain of yeast
Irelp and its target mRNAs are applied to structural and interaction study. Based on NMR
data, secondary structures of the RNase domain and the target mRNAs are determined.
Cleavage experiments and NMR titration experiments of many mutants have revealed the
site-specific RNase reaction mechanism of Irelp.

2008 6,300,000 1,890,000 8,190,000
2009 4,600,000 1,380,000 5,980,000
2010 4,898,923 1,470,000 6,368,923
15,798,923 4,740,000 20,538,923
NMR  RNA
I
(1) IREL RNA
UPR

2 Irelp  HAC1 mRNA

Irelp

UPR Irelp
HAC1
MRNA

IRE1 N C



Haclp

5" 3"
tRNA
(€))
IRE1 mRNA
UCSF  Walter
IRE1
mRNA RNase
Irelp
Walter
IRE1
IRE1
Irelp
RNase mRNA
mRNA
RNase
C
C mRNA
(DIrelp RNase
RNase
RNase CD (o
40
NMR 1BC/™N
NMR
NOESY
NMR
NMR
4D
Sparky  python C12E5/hexanol
NMR 800
MHz NMR
NMR k

JBC 2007,

2004, 2003
NMR

(2)HACL mRNA  NMR

Irelp C RNase
HAC1 mRNA
Irelp XBP1  mRNA
XBP1
MRNA
Irelp RNA
HAC1 mRNA
HAC1 mRNA
NMR RNA  RNase
HAC1 mRNA

Irelp RNase

NMR
Nature Chem. Biol. 2005, JACS 2007,
2004, 2002

Methods Enzymol. 2001,
1995

©
Irelp C

NMR

56k NMR

RNase

Methods Enzymol. 2007, Structure 2006,
Mol. Cell 1999, Cell 1997, JBC 1994, JMB
1992, 1990

%) mRNA
HAC1 mRNA NMR
HAC1 mRNA RNase
RNase-mRNA
NMR
in vitro
RNase
mRNA



RNA
(1) Irelp RNase
Irelp RNase
NMR CD RNase
NMR
BC/EN NMR
NOESY
NMR
RNase
MRNA
(2)HAC1 mRNA  NMR
Irelp C
RNase HAC1 mRNA
Irelp RNA
HAC1 mRNA
NMR
lSC/ISN
NMR
NOESY
NMR
)¢
Irelp C
NMR
56k NMR
4) MRNA
HAC1 mRNA NMR

HAC1 mRNA RNase

RNase

vitro

HAC1 mRNA
HAC1 mRNA
NMR in

(1) Ken-ichiro Taoka, lzuru Ohki, Hiroyuki

Tsuji,
Tomoko Yanase,

Nakashima, Yekti
Tamaki ,

Kyoko Furuita,

Yuka Ogaki,

Kokoro Hayashi,
Midori Yamaguchi, Chika
Asih Purwestri, Shojiro
Chihiro Shimada,

Atsushi Nakagawa, Chojiro Kojima and Ko

Shimamoto.

14-3-3

proteins act as

intracellular receptors for rice Hd3a

florigen.
(2011).

Nature, accepted in principle

(2) Yuki Sudo, Rikou Tanaka, Toshitatsu

Kobayashi, Naoki
Chojiro Kojima.

Kamo, Toshiyuki Kohno and
Functional expression of

a two-transmembrane Htrll protein using

cell-free
accepted (2011).

(3) Kumiko Kawasaki,

Naoko Murata-Kam
Chojiro Kojima,
Kamiya and Masak
NMR assignments
0rf135 protein.

press (2011).

synthesis.

Biophysics,

Momoko Yoneyama,
iya, Hideyoshi Harashima,
Yutaka Ito, Hiroyuki
i Mishima. 'H, *C and ®N
of the Escherichia coli
Biomol. NUR Assign., in

(4) Kyoko Furuita, Shunpei Murata, JunGoo
Jee, Satoshi Ichikawa, Akira Matsuda and

Chojiro Kojima.

bent DNA recognized by HMGBL1.
Soc., 133, 5788-

Structural feature of
J. Am. Chem.
5790 (2011).

(5) Kokoro Hayashi and Chojiro Kojima.
Efficient protein production method for

NMR using solubl
shock expression

e protein tags with cold
vector. J. Biomol. MWR,

48, 147-155 (2010).

(6) Kyoko Furuita,

JunGoo Jee, Harumi

Fukada, Masaki Mishima and Chojiro Kojima.

Electrostatic
oxysterol
VAMP-associated

and mutagenesis studies.

binding

interaction between
protein and
protein-A revealed by NMR
J. Biol. Chen.,

285, 12961-12970 (2010).



(7) Takashi O0Oda, Hiroshi Hashimoto,
Naoyuki Kuwabara, Satoko Akashi, Kokoro
Hayashi, Chojiro Kojima, Hann Ling Wong,
Tsutomu Kawasaki, Ko Shimamoto, Mamoru
Sato and Toshiyuki Shimizu. The
structure of the N-terminal regulatory
domain of a plant NADPH oxidase and its
functional implications. J. Biol. Chen.,
285, 1435-1445 (2010).

(8) Seiji Kojima, Katsumi Imada, Mayuko
Sakuma, Yuki Sudo, Chojiro Kojima, Tohru
Minamino, Michio Homma and Keiichi Namba.
Stator assembly and activation mechanism
of the flagellar motor by the periplasmic
region of MotB. Mol. WMicrobiol., 73,
710-718 (2009).

kawahara,
Kaichiro Haruta,

(9) Hisaaki Tateoka, Ikumi
Satomi  Hasegawa,
Yoshinori Kondo, Chojiro Kojima and
Yoshiyuki Tanaka. Preparations of
hammerhead ribozymes for investigations
of their cleavable sequences. Mucleic

Acids Symp. Ser., (53), 277-278 (2009).

(10) Ikumi kawahara, Kaichiro Haruta,
Chojiro Kojima and Yoshiyuki Tanaka. NMR
studies of HACL mRNA.  Mucleic Acids Symp.
Ser., (53), 269-270 (2009).

(11) Kyoko Furuita, Shunpei Murata, JunGoo
Jee, Satoshi Ichikawa, Akira Matsuda and
Chojiro Kojima. NMR studies of DNA
recognition mechanism of HMGB1 protein.

Mucleic Acids Symp. Ser., (53), 89-90
(2009).
12)

49,

210-211 (2009).

13)

27, 927-932 (2009).

(14) Kokoro Hayashi and Chojiro Kojima.
pCold-GST wvector: A novel cold-shock
vector containing GST tag for soluble
protein production. Protein Expr. Purif.,
62, 120-127 (2008).

(15) Takashi O0Oda, Hiroshi Hashimoto,
Naoyuki Kuwabara, Kokoro Hayashi, Chojiro

Kojima, Tsutomu Kawasaki, Ko Shimamoto,
Mamoru Sato and Toshiyuki Shimizu.
Crystallographic characterization of the
N-terminal domain of plant NADPH oxidase.
Acta Crystallogr., F64, 867-869 (2008).

(16) Yuki Sudo, Tatsuya Nishihori,
Masayuki Iwamoto, Kazumi Shimono, Chojiro
Kojima and Naoki Kamo. A long-lived
M-like state of phoborhodopsin that mimics
the active state. Biophys. J., 95,
753-760 (2008).

(17) Hiroki Ashida, Yohtaro Saito, Chojiro
Kojima and Akiho Yokota. Enzymatic
Characterization of 5-Methylthioribulose
-1-phosphate Dehydratase of the
Methionine Salvage Pathway from Bacillus
subtilis. Biosci. Biotechnol. Biochenm.,
72, 959-967 (2008).

(18) Kyoko Furuita, Shunpei Murata, JunGoo
Jee, Akira Matsuda and Chojiro Kojima.
NMR structural study of DNA oligomers
containing alkylene cross-linked cyclic
2~ -dioxyuridylate dimmers. Nucleic
Acids Symp. Ser., (52), 181-182 (2008).

(19 Na+/H+
80,
925-932 (2008).

(1) JunGoo Jee, Yuki Nishigaya, Rikou
Tanaka, Toshiyuki Kohno, Chojiro Kojima.
"Non-linear sampling applied to
low-concentration protein sample",
Pacifichem 2010, December 18-20, 2010,
Hawaii Convention Center, Honolulu, USA

(2) Kyoko Furuita, Takahisa Ikegami,
Toshimichi Fujiwara, Chojiro Kojima.
"Carbon-13 direct measurement by 950 MHz
NMR at IPR"™, 2010 Korea-Japan Bilateral
Symposium on Protein Structure and Folding,
November 26, 2010, Seoul National
University, Seoul, Korea

(3) Yoshikazu Hattori, lzuru Ohki, Kyoko
Furuita, Takahisa lkegami, Harumi Fukada,
Masahiro Shirakawa, Toshimichi Fujiwara,
Chojiro Kojima. "Protein NMR study using
13C-methylated lysines", 2010 Korea-Japan
Bilateral Symposium on Protein Structure
and Folding, November 26, 2010, Seoul



National University, Seoul, Korea

*) -
_ NMR
2010 11 18-20
®)
NMR
2010 11 18-20
(©)
950 MHz NMR 13C
NMR
2010 11 15-17
Q) N
_13C
NMR
2010 11 15-17
(8) Ikumi Kawahara, Kaichiro Haruta,

Chojiro Kojima, Yoshiyuki Tanaka. "NMR
analysis of Irelp induced HAC1 mRNA
processing", The 48th Annual Meeting of
the Biophysical Society of Japan,
September 20-22, 2010, Tohoku University,
Sendai, Japan

(9) Kyoko Furuita, JunGoo Jee, Harumi
Fukada, Masaki Mishima, Chojiro Kojima.
"NMR and mutagenesis studies of the
interaction of ER membrane protein VAP-A
with intrinsically disordered protein
0SBP", XXIVth International Conference on
Magnetic Resonance in Biological Systems,
August 22-27, 2010, Cairns Convention
Centre, Cairns, Australia

(10) lzuru Ohki, Chojiro Kojima. "A
labeling technology for investigating
supramolecular complexes by 13C
methylation of lysine sidechain"”, XXIVth
International Conference on Magnetic
Resonance in Biological Systems, August
22-27, 2010, Cairns Convention Centre,
Cairns, Australia

1D -

13C

2010 6 16-18
(12) Ikumi Kawahara, JunGoo Jee, Rikou
Tanaka, Toshiyuki Kohno, Toshio Hakoshima,
Yusuke Imagawa, Kenji Kohno, Yoshiyuki
Tanaka, Chojiro Kojima. "NMR study of HAC1
mRNA recognized by endoplasmic reticulum
stress sensor Irelp NMR
Irelp
", The 32nd Annual Meeting of
the Molecular Biology Society of Japan
, December 9-12, 2009,
Pacifico Yokohama, Yokohama, Japan

(13)
NMR 48

NMR
2009 11 10-12
(14) Jee JunGoo

0SBP  disorder

VAP-A
48  NMR
2009 11 10-12

(15) Chojiro Kojima. "Non-linear Sampling
Utilized for Low-concentration Protein
Sample", The 3rd Biannual Asia-Pacific NMR
Symposium, October 25-28, 2009, Ramada
Plaza Jeju Hotel, Jeju, Korea

(16)

2009 10 21-24

(17) 1lkumi Kawahara, Kaichiro Haruta,
Chojiro Kojima, Yoshiyuki Tanaka. "NMR
studies of HAC1 mRNA", The 6th
International Symposium on Nucleic Acids
Chemistry 2009, September 27-Oct 1, 2009,
Takayama Public Cultural Hall, Takayama,
Japan

(18)

2009 5 20-22

(19) Chojiro Kojima. "pCold-GST : A simple
and efficient protein production system",



International Symposium on Molecular Soft
Interactions in Biological Systenms,
January 22-23, 2009, Senri Life Science
Center, Toyonaka, Japan

(20) NMR
- - BMB2008 31
81

2008 12 9-12

1)
BMB2008 31
81
2008
12 9-12
(22) Jee JunGoo
0SBP
BMB2008 31
81
2008 12 9-12
(23) Jee JunGoo
Irelp
RNA
NMR 47  NMR
2008 11 12-14
24 -
pCold-GST NMR
47  NMR
2008 12-14
(25) Jee JunGoo
47  NMR
2008

11 12-14

(26) Kokoro Hayashi, Chojiro Kojima. "A
Novel Cold-Shock Vector Containing GST for
Soluble NMR Sample Production™, XXITIRD
International Conferences on Magnetic
Resonance in Biological Systems (ICMRBS),
August 24-29, 2008, Sheraton San Diego
Hotel & Marina, San Diego, USA

@n

2008
6 10-12

(28) Jee JunGoo o
0SBP
2008 6 10-12
(29) NMR
2008 6 10-12

(30) Chojiro Kojima. "A novel cold-shock
vector for protein expression in E. coli”,
Korea-Japan Bilateral Symposium on
Biological NMR, April 25, 2008, Seoul
National University, Seoul, Korea

57
@
(2008) 150-154
@ __
(2008)
147-150

http://www_protein.osaka-u.ac.jp/biophy
s/bussei .html
http://bsw3.naist.jp/kojima/kojima.html

o
KOJIMA  CHOJIRO
50333563

@
HAKOSHIMA  TOSHI0

00164773

H21
OHKI  1ZURU
80418574

H21



