[EEXRFRFREFHTF

IR FEIEFHIT

Department of Mathematical and Life Sciences




[Z 5 8D [T errrrrrrrreeeeeeemniiinrnreereeeeeeeeeeitrrrrereeeeeeeeeaes 1
KOTBGS F A S TREAE TG v veeevvveeeernreeesssnneesnsneanns 2
SERE L TR TS DEHER v eeeevvveeeernrreensrreennieeennieeaens 2
HOTF L BB IRR TR TR LT - vveeerrveeeessrreeensnees 4
o O 6
(MRSt RIS R ]
D | o O By SR 6
TR I TR TFT T o vveeevrrreeersnnneensnneennnnes 8
PR el s ot SOOI 10
[ IEF R EE]
T TR TR E oo vvvrreeeernnnneananns 12
B ARG LTI R o vvvrreeeerrnnnnneeennnnnns 14
LTI T v vvreeeeernnnnneesesnnnnenaennns 16
e N ety 1 e PSRRI 18
DI G IR LTFTCE oo vvvrereeessnnnnnennnns 20
BB T LTI e eeevrrrrreeemrsnnreesennnnns 22
KPR A BAERER (S DUV T rvrvrrreeernnnnreesssnnnneessannnunees 24
F e AP D B EEH IR R veeeeerrrrrrreeeemssrnrrereannnunees o5

FHOPROEE

FDE>K D DBHF DAV EERT D EAETEEETDREEHUVITL
B LTI, BREDHIF. GBETDIRE (BROMR) 13K, £
EBTOIRIE REDHR) H8AHd (RIMDEEESIE). BRAFRICIEi
[CHIREZER<IEPDNDVNDEH D, FIZIEX. INAF v TILIEFEEEHE
K, EEEHBKR, eX¥DUDEEFHEEHN21KR, EEEHIAKR. TN
ZHREZHEVOTWVWD, INSOHFEALXRTHDE. 5. 8. 13, 21,
34, EVLVWSHBINTED, CNOSDHFIFBAICRFE DI THASh,
R(E DI FRID2DDEER T EXRDEUCIEDEWVNS T4 RF v FH
FICIED2TWVD, (ao=1. ai=2& LT, an=anm+ane), K, EYPD
BISERIC T « R v FEFIDIENDDREDSH. Z I (CIFARIFIER
h&HBEFTH 3,




i U & (<

LEARASR EEHRE HEHFERELER
s H H BS

KBS FEMEBEFERE. BIERZ - HFRZE - EaRZFORMESHNHEEMROHEZ BMICTR 1 1FEICERIIEIN,
SEETISFEHZDAX Ul AERIE. [HIBSEIEFHERE] & [EmiBFERE] D2 DDFED SEHRINTUL
FIH. —RELD2DDEETITOMENHERRLE—FHEDLITHDTLLD ?
FREIGREPRBESDICHFIUDNTED., ENZENOEMRDESZEPERBHEIEFINTET U, ZD—FA
T, BEFEOFMBEHOERZHEA THUWEEEEZAIHT WD EHEERA THEEEINTVET., UL UDE
DELDIPZEDNERIT HDEBEZTIEHOFEA. HIZEFE. TNZENOREFD [FFIAEE] ZEo>ERE. A
FRICHEEFAICORHENFERIITCVDZLRFBEREINDITLU LD, CREDKILTEFSZLTCETRET IR
RKFMTLLD?

EFRHEFNIIREENFEREINDD B UNFBAD. I DEDFDERICHIEEEDHDFT. BEFIRHE
FOTCHHRTERWVEREG. EREFELLELDEZIFZEATDIEDFHRD 1 DOFEICHEDTLELD. &F
WTEF. TNZENOEMUHZEELCET. BEESNFOHRRPEZIAZEATDIZLICKD. &HmlRRICEED D
MREZMIAT 2 EBIC, FEEBBRZEVERT 2 EDTEDAMBREZREENELTVET,

AERIE. COKSEARICTEIT I HIERZEERBZDOME] OBERAEFOT. HRAGNDEHSZEITOTER

Lfco =FIC—EDFHY VIRIDALTIE, FNEZBEHL. SRHEORMESMADREZT DL EBIC, KRRY—
RERICKDEHANFHREAZEDKERERROED TEF Ulc, FLEROEWDEH PHRAREAEHHERD 5N
T, XERIZFEDRERBENEHETOISLICHITD MEBEGRFREGEEIV Y —Y 7 L0 (/19
FE~FH23EE) ] PEARMERERDIO—/\)LUCOETOISLICHITZ BRHBEZOEHREEE (Fr20
FE~FH24EE)] HFREN, ARBBEEZRESETCEF U, FEMICEEHEBEZTL). ARITREEDHT
TFX U, ZI Tl SMUCKREREN TR ZES UIEh SEBDHEABT ZEFIADEREICIEA DEEB®GD D
FUlco FERDETEDEZL(F. ENHFZENELEALLHSREMAZEDTVET., ZELUT. Fl2d4FE
[CIFABEEDEFRELE DT, [EHRBEY AT ARZEHENRER| HFRIREN. AFROFHCEEBENEEATE
TLET,

Pt EEOEMBEEHOESEPELZEE U LT, MEEMBEHO/INS VADKVEALERICHEEL. &D
RELCHERAREBDITADELD, ERRAI Y IEEDBITEDTVELLKBWVWET., DNV TLy hEREND
FEENFKEREDEFRNAER CHAEAZESHEC LT ND I EZREUMHCHBHFELTWVE T,

BN FEMRBEFERICHT DBEMEAZRAZICET DERE. UTDOKIICAVFT—Ry FEICHERAINT
WEIDT. BEICLTTEL,

O HESFESBEERR—LR—Y | http://www.mls.sci.hiroshima-u.ac.jp/overview/
O AEREZHZERR—ALR—Y : http://www.hiroshima-u.ac.jp/sci/



¥IER FEMIBEFEFIAR

VIR EIREE S IR EE

¥ BT EE R BAM 5 ¥ BE BH- W ELE =

HEIE ATE B B 3 G EARD RS B mE ARIE RA 4

B WA R B om AN XA B HGE BT

¥ BEE & ¥ BEE B N BHRE B

S RN (= T S BE B S B Mt

IR AT AT B hBb By MR SXx B N SE =k
S TR BT WA EXF

i

HOeFY) B EBR BW W EHE @

B Om A Bz B NS H

FEB PR B

REEMAAE DA

(BUEEt E IR B
EHRICRREIND L SC. BARICIKEBEZR o TcEBMIERDHEZLFELTCVE T, COKRIEHRR
ZEICEFTBICIF. RZEBHLTCWVD [Bi@m] ZFUKANBLEIITRERTA T, ¥RET2R%Z [HHE
EALS SEmDESHE] EULTERL. ZORDZBVEEE UL NEED T BEA. TDEDICHLIE.
HEET I ZRAVWTCRZERT DI ENDIBHE T, TLT. COBEETIVZAVT, Y=ab—vaYy
PEBNERZITOCEICKD, BRZOBODZEBEL. SSICRROERICHHHIENBSZHSHICL
FI, Ffeo TDKIBET7TO—F&ZHET BIchDHH UWVERER CHUES BADRFEZIT O TLE T,
55417065 2 KRR, NEROER. EREESOER. RMOHERR. MOKIESEE
MO 7ZEL T, IERA AT OAINEIERR & IERF I OMIIREEICR T 218
MR T Do
RegEZ - - - - BARICENDRCFRRZHIEN. ERNERD SERT 2, HIC. £Y9&%
MDY A FITAPHF. #IEAT—ILDEMRRROEERRZE, SHDESR
HEE(EAZ UCRNSHBANRERE LTES R ERMNAEEEDICKRT
W=TEBALIEDD., EimERERD R U TESH UL S A ILDEaTIE
ZBELCTWVD, Flc. &4, 2. tIRBIZRICENDIFTEFERZRTH
CHEBNICTERSNDEMTRE - Y-V ZERNFEPHREYZ 20—V 3
YOREERAVWTERTHIET, BREMIEFTOMSZHAEL TS,
EREEEE - - - - - IFFERICHIT 2B CHEBIEOHIBENRZR. BLURLEEPRRICOVTD
HIEEYAMRZIT O TV D EMEFIE L BRDE LIED D BRLATER T —
IVTEENICBERMEKERRZITIB] LHETIENTED, FLld.
CDRIGEMEY AT LDT A FZ IR ZEKRITT DEHENECREDRFE L.
ZNICKDH LVERIFROBRZBIRE LTV,



[LERIRF FREE]

EYF. BLERCEDTEAIN, TSICRBEORELHRADINRICINU TEFL TV e (CER
ZUNEL. TNCEDVTHYBEZESH - NH T IBREEEZHA TVE T, FBEF. EPREAMFER
DII—THSmb. EBROBRELDERD FOBSHKEEERDER. S S5ICERDFHEBNEE
BRZELNYT 2 EICKDED THERLLITONDMRIBRORRLGE. YEZTRETEX, FEEMK. R
BINETF EDHFPEE U e pFOMARZITOCTVET,

DFEYYEF

Bl - - - - -

STEEE - - -

DFREERRZ

EEFEE - - - -

FEHEDIIMEEL ZIICHET 2BIEERE (ST LLSRENSE
BEOHEERIHEEZHIAT 5. NMR. XiREEESHETZHA UIEEEY
¥ - EMEFHMANL SELF - D FEVFNFAIC K DEAEDOHKEERNT
RE T, LEFHFRREZ N/ —F 2ZENERRZED D,
IreB5Z=mMOELYE. (LZRIED. BEEDY. KEAEEBERER. RAFTER
T, F/BERER. £EARECSIDREICDOVT. YIELEE (UA T
VRA) OBRDSHERMICT TO—F U, IERKOERPEENDILA (77./
O0Y—) ORHEICBEMDBED. T, YXLPNSI—VZEHNT [FEFER
2] & BB T CTHIENZEZRIET D [BMRBF] ([CKo>T. KimiE
R 7ZmRnT 5.

EARLERERE. MRRMIBRITEMKAE. WEEEREL EOEFEEEZ RN
SPERBRYEDD FESOEN. £HD FEBEFERANRUERRILOER
728 U TEER - EEZRICHERT 2, 50, EHMRZEERUICER
MB L EPRIBEED O DER N UBEFMAERZT D,

ZHIRBMORE - MMEDER LT DINOEEYEFEREE. N - PHEESME
DRy FNI—0Z BRI DESRFEFERT - READIO—ZU T E#EE
B, LB DR, FRERAERCDT DN~ MY I ADREEIC
DVTHAE T 2. Fe  ALX I L7 —EZRWY / LRERINTORAEZIT 3.
EYOEXREGRER. FICRESOHEBEERICH SN DEINLE PIIEFHED
FHIRE EDBNTAEYEEDR LD 0 FEB EZORIEHBIC DVWTIRRY
Do Fle. EVHEDFRZEIERFOEEKBOFHICHWMOBEL., N
SOMFEZE L CTHEYEREEZED 2D FEROERFEZRSHICL. &
FEMPR MUAM S, RBEBEEEICHE CIEYDRIHERZIBET D,
HFRARETE U DEMER. RIFPOFEDAYMEPREHRICKDEU DSk
BT/ LEEORE L#ER. SFEREDS JURERKED(CBIFDREEE.
HHIRZ. BERDEBIGHDEST 2T/ LEGEERIBORER. KEEIEEG
([CXT DDNABREBED LUHEEBEDINEICDWLWTHET %o



XEfflEd - EWMHES AT LRFHENSER
[BAIO7F 2« 47 84F I AOBEMAH =K ]
(BEFF 70vFHENERFMENSR)

JO095 LOBE

ERIRRZENI AT LEUVTERITDCODIHUVEIZLE LT [£EREREY AT LARZ] BRIBENT
WX, EBEY AT LARZEF. SHREENTFEORS Y. HRLEEETEU 2EmRROBEDEEZ
fEMTI DIcH D, BIENZ - EPIZORSHADEEZHELULE T COKRSFREHZRE. FROE!
P, BEENORARRICDEDDH ULIRRFEPEMOREZRIRT 2 EHHRFFCEE I,

BN FEMPAERCIE. RILKI10FLULICDE> T, HIERZ L ERBIZOMEHRZBIE U
B - MRETIDTEX Ufco AERDEEEDHH S, HIEHE - £ERPZORESHAIFICHITDETF
MAEDEHB O THD. IWEOINITOWMOEHDIULFORRZEHIFOOHDE T, EDOINET
DORMEMADEDEHIZLTELE LT, SOICERUCTHIERSREMRZHET DI, BB Fo4om
BZERF. EZER. AX2REBNARERZHRAR. EEERREZARVEESEEL T, BRZAICH
(FRELCBRAEFBERTH DI OVF VHHDBES 1 FIv IR (8178 OFACHIENZNEEER
M7ZRIRT DIcHDIFHTCIFEDBHZERIBLE LT,

BILEROZHND VS, ERREROPTROERFEIEICED DI OV F VEREDEENETHIMTD
FETIE, BPEHNEEIKICEETDDDTEHEL, MEOHEE - DMEPE(EOBEZEN - TAT DHDR
MNEDFIFDHIENTEDHDTT ., COWMDBEHCHUT, LEXRZRINEBRZED SEMREES AT
LBRZZEHET 24 DOMAMRD 1 DOBESNF Ulc, JOXFUHEBOHIERZMADRE LT,
COFHUVVWDHEFRERSEDAMDERZSH S UTRLEHE - HROWMDBEHEED THITEX T,

BFRIEE D fH

KIAFMRTIE, FIERE - ESBIZORMSHAZIESI AMERZEE LT, 3ROHEERIRICLS3
DOFHUWHRI I —TZRBELE T, FARIIV—TTRIOVF VEEFENDCHD. JOVFIRE
TOWEIL. 70X F VEREEHARINOEIL. 70V F VEIRRORERGERICE DV I HIERIZNE@TDRIR
D3 DREHN SHRZHELE T,

BEHES EOBBOEN T, XKEREICOMSMADTHOMR - AEORRZRHEL. JO0YF /EE
FEHEVWSEFRNET —YZBULT. [EMBEY AT LRZ] EOSFHUVIMADHENODEVHREDSA
ZERULE T,

#ls=URL : http://www.mls.hiroshima-u.ac.jp/chrom/index.html



FmEE AT LHFHENSERX

- EHAICHE O W AT — 2 SHIERENFEZ
AVWTEGRRZEEL, BBETSHLT
AR e AT LELTHEHET 2T5ERD
ES

- HIEMZ EESPRZOMEMADORED /&
DAMER

[LEXF

BRIOTFY - FATH4F IV AOMBEMAU S B X

-

5rB

R MERRY &
HALAFHHE

TALE-protein ; ; ¥
- : \ savFo-MBoOHLEE
‘EHSEA e8P CRETHBEOLCHERS

ERRBICLL IO FBIERN .
\ EERGBEMEA-51LFYTR / Mechaformatics:
hEaEICLIfRERE P,




Laboratory of Nonlinear Studies

% % (Professor)
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E-mail: kuni@math.sci.hiroshima-u.ac.jp

URL: http://www.mls.sci.hiroshima-u.ac.jp/amc/
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Unstable subsystems cause Turing instability,
Kodai Math. J. 35 (2012), 215-247.
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Research Activities

Nonlinear mathematical analysis is a broad area
by itself. It has been developed to offer generalizations
about important results in classical analysis and to
develop efficient tools in nonlinear studies. The
main themes of research in this area are infinite
dimensional analysis, linear and nonlinear operator
theory, their applications to various evolution
problems, systems of partial differential equations,
and applications of numerical analytic methods to
mathematical problems raised in natural and
medical sciences.

Research Subjects

(1) Mathematical analysis for pattern formation

(2) Theory and application of dynamical systems

(3) Theory and application of nonlinear evolution
equations

(4) Asymptotic analysis of reaction-diffusion
systems and interface equations

(5) Studies of age-dependent population dynamics
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Influences of Excluded Volume of Molecules on
Signaling Processes on Biomembrane

PL0oS One 2013 (in press)

E. Heisler, N. J. Suematsu, A. Awazu, and H. Nishimor:
Swarming of self-propelled camphor boats
Phys. Rev. E 85, (2012) 055201 (R) 1-4

M. Fuijii, A. Awazu, and H. Nishimori:

Segregation pattern reorientation of granular mixture
on horizontally oscillating tray

Phys. Rev. E 85, (2012) 041304 1-4

T. Niiya, A. Awazu, H. Nishimori:

Bifurcation Analysis of the Transition of Dune Shapes
Under a Unidirectional Wind

Phys. Rev. Lett. 108, (2012) 158001 1-4
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Peristaltic transport and mixing of cytosol through
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Math. Med. Biol. 29 (2012) 263-281.
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Spontaneous formation of travelling localized
structures and their asymptotic behaviours in binary
fluid convection

J. Fluid Mech., 712 (2012) 219-243.

Research in the Laboratory
The major purpose of our laboratory is
mathematical understanding of nonlinear
phenomena arising in nature like fluid, granular
materials, ecological and social systems, and inter
and intra bio-molecular networks. By using the
tools such as models, analysis and computations,
we are now working with the problems:
(1) Collective dynamics and functions of
populations of self-propelled elements
(2) Mathematical geomorphology
(8) Fluctuation and dynamics of cells and molecular
machines
(4) Analysis of biochemical reaction networks and
their functions
(5) Analysis of formation and dynamics of global
flow structure

(6) Flying and swimming problems
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A. Tero, S. Takagi, T. Saigusa, K. Ito, D. P. Bebber,
M. D. Fricker, K. Yumiki, R. Kobayashi and T.
Nakagaki : "Rules for biologically - inspired
adaptive network design”, Science, 327 : 439-
442 (2010)
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Y. Tanaka, K. Ito, T. Nakagaki and R. Kobayashi :
“Mechanics of peristaltic locomotion and role of
anchoring”, J. R. Soc. Interface, 9 : 222-233
(2012)

T. Umedachi, R. Idei, K. Ito, and A. Ishiguro : “A
Fluid-filled Soft Robot That Exhibits Spontaneous
Switching among Versatile Spatio-temporal
Oscillatory Patterns Inspired by True Slime Mold”,
Artificial Life, 19-1, 67-78 (2013)

Research in the Laboratory

Our research activity is the mathematical
approach to various aspects of biological
phenomena. The following is a list of our
research subjects:

(1) Extension of phase field model for the
description of soft and flexible structures
and motions in living systems;

(2) Modeling study of the plasmodium of
Physarum polycephalum;

(3) Modeling study of the locomotion of
crawling animals.

About CREST project:

Our goal is to develop truly biomimetic robots
that exhibit soft and supple locomotion under
real world constraints, endowing robots with
(very) large degrees of freedom. In order to
achieve this goal, we revisit the concept of
autonomous decentralized control, and consider
the way of control that allows robots to
orchestrate large degrees of freedom.
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Uewaki,J., Kamikubo,H., Kurita,d., Hiroguchi,N.,
Moriuchi,H., Yoshida,M., Kataoka,M.,
Utsunomiya-Tate,N., and Tate,S. (2013):
Preferential domain orientation of HMGB2
determined by the weak intramokecular
interactions mediated by the interdomain linker,
Chem.Phys., in press.

Hashimoto,M., Kodera,N., Tsunaka,Y., Oda,M.,
Tanimoto,M., Ando,T., Morikawa,K., and Tate,S.
(201 3): Phosphorylation-coupled intramolecular
dynamics of unstructured regions in chromatin
remodeler FACT, Biophys. J., in press.
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crystal structures and UV microspectroscopy
Proteins . Struct. Funct. Bioinform., 80, 2035-
2045.
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Research in the Laboratory

We are exploring the structural dynamics of
protein and its significance in biclogical
function using NMR, X-ray, MASS and
biochemical approaches. The protein research
covers wide research fields ranging from
biochemistry, pharmaceutical, and biophysical
sciences to mathematical and computational
sciences. This laboratory provides you with a
wide-range of opportunities to explore many
aspects of protein structural dynamics. In
particular, we are very enthusiastic for devising
new experimental approaches to grasp novel
dynamical properties of proteins. The large
amplitude motional analysis of protein by our
new NMR technique, DIORITE (Determination of
Induced ORlentation by Trosy Experiments), is
one activity noted in this respect. The students
with eager for research originality are very
welcome.
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"Reciprocating Motion of a Self-Propelled Object
on a Molecular Layer with a Local Minimum and
a Local Maximum Isotherm", S. Nakata, T. Miyaji,
T. Ueda, T. Sato, Y. S. lkura, S. lzumi,M.
Nagayama J. Phys. Chem. C 117, 6346-6352
(2013).

"Application of Magnetically Simulated
Microgravity for Preparation of Thin Films with
Carbon Nanotubes." A. Katsuki, H. Yamamoto,
Y. Fujiwara, M. Fujiwara, M. Endo, Y. Tanimoto,
Chem. Lett. 37, 728-729 (2008).

"BHISZF A U\ EN(ZREN)RUBENRIE
(CHIF DRUHEAAMEIDECH." BRIFIFIE, AKMELEE, =
AVIVIZFPUVT, 53, 64-70 (2008).

Research in the Laboratory

We are interested in self-organization in
chemical systems under (I) non-equilibrium and
(I high magnetic field (15 tesla) conditions.
The current research projects include: (1)
Mode-switching and vector process of
autonomous systems, (2) Spatio-temporally
developed phenomena at a membrane or an
interface, (3) Chemical sensing mimicking taste
and olfaction, (4) Surface phenomena of a liquid
sphere and a membrane under magnetic
levitation, (5) Magnetic-gravitational effects on
the development and growth of living
organisms, and (6) Magnetic formation and
orientation of nano-aggregates.
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Y. Fukuyama, R. Tanimura, K. Maeda, M. Watanabe,
S. Kawabata, S. Ilwamoto, S. Izumi, K. Tanaka:
Alkylated Dihydroxybenzoic Acid as a MALDI Matrix
Additive for Hydrophobic Peptide Analysis.
Analytical Chemistry. 84, 4237, 2012.

K. Saikusa, Y. Kono, S. lzumi: Topology and
dynamics of melittin within the liposome revealed
by a combination of mass spectrometry and
chemical modification. Biochem. Chiophys. Res.
Commun, 397, 1 (2010).

K. Saikusa, Y. Kono, S. lzumi: Dynamics Study of
Transmembrane Helix within Liposomes by Mass
Spectrometry and Chemical Modification, J. Mass
Spectrom. Soc. Jpn, 58, 75 (2010).

T. Hirata, A. Matsushima, Y. Sato, T. lwasaki, H.
Nomura, T. Watanabe, S. Toyoda, S. lzumi:
Stereospecific hydrogenation of the CC double
bond of enones by Escherichia coli overexpressing
an enone reductase of Nicotiana tabacum. J. Mol.
Catalysis B: Enzymatic, 59, 158 (2009).

N. Izumi, K. Fumoto, S. lzumi, A. Kikuchi: GSK-38
Regulates Proper Mitotic Spindle Formation in
Cooperation with a Component of the y-Tubulin Ring
Complex, GCP5. J. Biol. Chem., 283, 12981 (2008).

Research in the Laboratory

The major interests of our laboratory are the
chemical elucidation of the biological functions of
living cells and utilization of these functions in vitro.
Focus is on three major projects: (1) elucidation of
structure and function of bioactive natural
products; (2) basic elucidation and development of
asymmetric synthesis of useful compounds by
biocatalysts; and (3) elucidation of defense
reaction, especially apoptosis of plant cells against
exogenous stress, and signal transduction cascade
for responses.
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Efficient TALEN construction and evaluation
methods for human cell and animal
applications. Genes Cells, 18: 315-326 (2013)

Ochiai H, Sakamoto N, Fujita K, Nishikawa M,
Suzuki KI, Matsuura S, Miyamoto T, Sakuma T,
Shibata T and Yamamoto T. Zinc-finger
nuclease-mediated targeted insertion of
reporter genes for quantitative imaging of gene
expression in sea urchin embryos. Proc Natl
Acad SciU S A, 109: 10915-10920 (2012)

Mitsunaga-Nakatsubo K, Akimoto Y, Kusunoki S
and Kawakami H. Novel structure of hepatic
extracellular matrices containing arylsulfatase
A. Okajimas Folia Anatomica Japonica, ENf4 .

EAEEE. #wAE—. RAEHRE. LA £ TALEN
DNRNEER EBEFDLA. #lzIE vol32,
No.5.p510-514 (2013)

Research in the Laboratory

The major purposes of our laboratory are
understanding of the molecular mechanisms
underlying regulation of gene expression noise,
the cell lineage specification, the evolution of
body plan and the chromatin structure involved in
regulation of transcription and DNA replication.
We mainly use sea urchin embryos, mammalian
culture cells and pluripotent stem cells as
experimental systems. To achieve aims, we
develop genome editing technologies with
engineered nucleases in various organisms. The
studies of our laboratory are as follows.

(1) Development of genome editing using
engineered nucleases.

(2) Study of molecular mechanisms of regulation
of gene expression noise in animal embryos
and pluripotent stem cells.

(8) Study on molecular mechanisms of
transcriptional regulation of network genes for
specification and differentiation of mesoderm
and endoderm during sea urchin development.

(4) Study on molecular mechanisms of
specification and regeneration of primordial
germ cell in sea urchin development.

(5) Study on molecular mechanism of the
function of Ars insulator.

(6) Study on functional roles of extracellular
arylsulfatase.
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Morita, S., Tsukamoto, S., Sakamoto, A., Makino,
H., Nakauiji, E., Kaminaka, H., Masumura, T.,
Ogihara, Y., Satoh, S. and Tanaka, K. (2012)
Differences in intron-mediated enhancement of
gene expression by the first intron of cytosolic
superoxide dismutase gene from rice in monocot
and dicot plants. Plant Biotechnol. 29:115-119.

Muranaka, A., Watanabe, S., Sakamoto, A., and
Shimada, H. (2012) Arabidopsis cotyledon
chloroplast biogenesis factor CYO1 uses
glutathione as an electron donor and interacts
with PSI (A1 and A2) and PSII (CP43 and CP47)
subunits. J. Plant Physiol. 169: 1212-1215.

Takahashi, M., Sakamoto, A., Ezura, H. and
Morikawa, H. (2011) Prolonged exposure to
atmospheric nitrogen dioxide increases fruit yield
of tomato plants. Plant Biotechnol. 28:485-487.

Research in the Laboratory

Our major interests are directed at elucidating
molecular biological, biochemical, and
physiological bases of plant function and its
relationship with inconstantly changing
environment, with special focus on the roles of
metabolism and chloroplast development. The
current main research projects include: (1)
Plant metabolic strategies for sustainable
growth and survival under environmental stress,
(2) Molecular mechanisms of chloroplast
biogenesis and development, and (3) Exploiting
plant capability to tolerate hostile environments
and for environmental remediation by means of
molecular gene technology.
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Nakano T., OQuchi R., Kawazoe J., Pack S.P.,
Makino K., and Ide H., T7 RNA polymerases
backed up by covalently trapped proteins
catalyze highly error prone transcription. J. Biol.
Chem., 287, 6562-6572 (2012)
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Research interests

DNA is continuously subject to damage by
endogenous and environmental agents. If not
repaired, DNA damage interferes with DNA
replication and transcription, resulting in cell
death and mutations. Qur current research
interests focus on (i) elucidating the elaborate
DNA repair mechanism to mitigate the
deleterious effects of superbulky DNA lesions
and (ii) understanding the response of the
replication and transcription machinery upon
encountering such lesions.
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