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BlAcore analysis, that the TTHA1359 protein bound the
consensus sequence of E. coli CRP, independently of cAMP.
Thus, the TTHA 1359 protein may be a transcriptional regulator
that functionsin a cAM P-independent manner.

2. X-ray crystal structures of functionally unknown proteins
for function identification.

We determined several X-ray crysta structures of
functionally unknown proteins, to speculate about their function
and to detect evolutionarily conserved structures. The T.
thermophilus TTHB189 protein, which belongs to the Cse2
family and is regulated by ttCRP, adopts a novel fold
comprising nine oa-helices. Aquifex aeolicus ag 158,
annotated as the TetR transcriptional regulator, is composed of a
putative DNA-binding domain and a ligand-binding domain.
Sulfolobus tokodaii Suab protein (ST1526) is composed of an
N-terminal YrdC domain and a C-terminal Suab domain. We
found that the C-terminal domain adopted the Rossmann fold,
which is present in severa nucleotide-binding proteins. In
addition, a nucleotide monophosphate-like molecule was found
in the N-terminal domain. Based on these findings, we
investigated the hydrolase activity of Suab, and found that Suab
exhibited ATP hydrolysis activity, and AMP produced, which is
anovel finding for this protein.
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Our research subject is to elucidate the transcriptional
network system, using the extremely thermophilic bacterium
Thermus thermophilus HB8 as a model organism. The
genome size and the number of putative transcriptional
regulators of this strain are relatively small, as compared with
those of other organisms, and this strain is considered to be
close to the origin of life. Therefore, the basic transcriptional
regulatory system will be elucidated by this research.
Furthermore, this research will contribute to the development of
single molecule imaging of transcription in cells and systems
biology.

1. Functional identification of putative transcription factors
from T. thermophilus HB8.

We have primarily focused on cyclic AMP (cCAMP) receptor
protein (CRP) family proteins, which are global transcription
factors that regulate the transcription of multiple genes. T.
thermophilus strain HB8 has four CRP family proteins. We
have investigated the target genes/operons of one of the family
proteins, TTHA1437 (ttCRP), and found six genes/operons
comprising clustered regularly interspaced short palindromic
repeat (CRISPR)-associated (cas) ones, and the genes of a
putative transcriptional regulator, a protein containing the
exonuclease Ill-like domain of DNA polymerase, a
GCN5-related acetyltransferase homolog, and T
thermophilus-specific proteins of unknown function. In
addition, we determined the X-ray crystal structure of the
another CRP family protein, TTHA 1359, which is expressed in
the stationary growth phase, and found that its structure was
similar to the DNA-bound form of the E. coli CRP-cAMP
complex. In general, CRP undergoes conformational changes
upon cAMP binding; however, cAMP was not found in the
TTHA1359 protein structure. We found, by means of a

Saff

Head
Dr. Akeo SHINKAI

Members
Mr. Yoshihiro AGARI

in collaboration with

Dr. Mikako Shirouzu (Protein Research Group, GSC)
Dr. Takaho Terada (Protein Research Group, GSC)
Dr. Yoshitaka Bessho (Protein Research Group, GSC)

Visiting Members

Dr. Akio Takenaka (Grad. Sch. Biosci. Biotechnol., Tokyo Inst.
Technol.)

Dr. Hiroyuki Hori (Department of Applied Chemistry, Faculty
of Engineering, Ehime University)

# Lt ® & Publications
[ 358 |

Nakano N. ,Okazaki N. ,Sato S. ,Takio K. ,Kuramitsu S. ,Shinkai
A. ,and YokoyamasS. : "Structure of the Stand-alone
RAM-domain Protein from Thermus thermophilus HB8",
ActaCryst. F 62, No. 9, pp.855--860 (2006). *

TanakaT. ,Sawano M. ,Ogasahara K. ,Sakaguchi
Y. ,Bagautdinov B. ,Katoh E. ,Kuroishi C. ,Shinkai
A.,YokoyamasS. ,and Y utani K. : "Hyper-thermostability of
CutA1l protein, with a denaturation temperature of nearly

150°C", FEBS Lett. 580, 4224--4230 (2006). *

18



Okazaki N. ,Kumei M. ,Manzoku M. ,Kuramitsu S. ,Shirouzu
M. ,Shinkai A. ,and Yokoyamas. : "Structure of a

UPF0150-family Protein from Thermus thermophilus HB8",

ActaCryst. F 63, No. 3, pp.173--177 (2007). *
Kanaujia S. P. ,Ranjani C. V. ,Jeyaraman J. ,Baba S. ,Chen

L. ,LiuZ. Wang B. ,NishidaM. ,EbiharaA. ,Shinkai

A. Kuramitsu S. ,Shiro Y. ,Sekar K. ,and Y okoyama S. :

"Crystallization and preliminary crystallographic analysis of
molybdenum-cofactor biosynthesis protein C from Thermus

thermophilus®, Acta Cryst. F 63, 27--29 (2007). *

Kanaujia S. P. ,Ranjani C. V. ,Jeyaraman J. ,Baba S. ,Kuroishi
C. ,[EbiharaA. ,Shinkai A. ,Kuramitsu S. ,Shiro Y. ,Sekar
K. ,and YokoyamasS. : "Cloning, expression, purification,
crystallization and preliminary X-ray crystallographic study
of DHNA synthetase from Geobacillus kaustophilus', Acta
Cryst. F 63, 103--105 (2007). *

ShibataR. ,Bessho Y. ,Shinkai A. ,Nishimoto M. ,Fusatomi
E. ,TeradaT. ,Shirouzu M. ,and YokoyamasS. : "Crystal
structure and RNA-binding analysis of the archaeal
transcription factor NusA", Biochem. Biophys. Res.

Commun. 355, No. 1, pp.122--128 (2007). *

48, No. 6, pp.403--410 (2006).
O 5 % X Ora Presentations

( )

Shinkai A . ,KashiharaA . KiraS. Kuramitsu S. ,and
YokoyamaS. : "Transcriptional activation mediated by a
cyclic AMP receptor protein from Thermus thermophilus

HB8", 20th IUBMB International Congress of Biochemistry

and Molecular Biology and 11th FAOBMB Congress,
Kyoto , June (2006).

OgasaharaK ., TanakaT . ,Sawano M . ,Sakaguchi
Y . ,Bagautdinov B . ,Katoh E . ,Kuroishi C . ,Shinkai
A . Yokoyama$S. ,and Yutani K . : "Hyper-thermostability
of CutA1 protein, with a denaturation temperature of nearly
150°C", 20th Symposium of The Protein Society and 20th
Anniversary Celebration , San Diego , USA , Aug. (2006).

ShibataR . ,Bessho Y . ,Shinkai A . ,Nishimoto M . ,Fusatomi
E. TeradaT . ,Shirouzu M . ,and YokoyamasS. : "Crysta
structure of the archaeal transcription termination factor
NusA", Joint Conference of the Asian Crystallographic
Association and the Crystallographic Society of Japan
(ASCA'06/CrSJ) , Tsukuba, Nov. (2006).

Kikuchi K . ,Kondo H . ,Juan E . ,Adachi W . ,Masui
R. ,Kuramitsu S. ,Suzuki K . ,Sekiguchi T . ,and Takenaka

A .:"Structural study on full-size acetyltransferase (E2p) of

pyruvate dehydrogenase complex from Thermus
thermophilus"*, Joint Conference of the Asian
Crystallographic Association and the Crystallographic
Society of Japan (AsCA'06/CrSJ) , Tsukuba, Nov. (2006).

( )

"Crystal Structure of Galactokinase from Pyrococcus

horikoshii", 6 , , 4
(2006).

) ) , ,Bagautdinov
B., , , , .
"150 CutAl

, 6
, , 4 (2006).
,Bagautdinov B ., , , ,
:"150 CutAl
5 , ,8
(2006).
: Thermus thermophilus HB8
TT1324 X
5 , )
8  (2006).
, : Thermus thermophilus HB8
TT1592 X
5 ,
, 8 (2006).
: "Thermus thermophilus HB8
cAMP
5
) , 8 (2006).
NusA RNA ,
5
) , 8 (2000).
YT ) 11
(2006).

18



