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Laboratory of Animal Cell Engineering

1. ARBE
1) R 74 Y IHETEEBE#REDRER
R4 od%ERREIX. BLIZHEAT 505
BOD 1 DT, BRRAGHEBERLHDIEEZ
SNTLSA, ZOFMITH SN TIHAL,
ARRTIEIR T« VIHEEEERDE K
MEAEST LI IILES S FERER
[CERZAHLETEFDEIBMEEEMTT 5,

2) RSt ZIMHY SBEETFOFEH
EMBRIEE, BIEX LRV YT FILE
ERREBEL CHEEZSIEREII &
[Z&Y, ZILIYNAT—R/RON—F2 VY
REEDHBELEERBEORLALGEEDR
RIZE->TWAd, ARAERITEWLTIE, FiE
BREICLSMEEZIHT 5EEFD
RRERRIT Z1TL. EHBRRENSIZEI T
PRRIGEBADBEOHEGLHE%EH
HET %,

3) BERAHF T PhiE DS

RRRART (X, BRAZ EICK YRFIIZ S
BENERIHILEFTEERTHD. BRI
BT HE. FRERTHEEA~NEBITL.
RERHICHAAVERIET S ENH D, K
RTIE. BHFNHEROH LB M. HEY.
£, BLMLEYDOFEREEEMRIaIE
HFETILEEMERETILERALTITS.
EERMICIKEHFEZaBEEFTHTS

BiE W E—
Prof. Shinichi Ichikawa, Ph.D.

BE FE E=TR
Assist. Prof. Michiyo Ito, Ph.D.

BRFIEELOFARERET.

4) JILE s UBOmERRICE T S/ER
2DV TORFE

TILE I UBRIEZCENELLTE
<A, MREEHRAELCREAGEICHLESLT
W5, AR TIETILE = DO SR
[Txt 9 HIERERANENT 5. F1-. #HE
KIOFMERT -V TRRAFKEDD
2. 1 FEBEDTILE 2 UBZEROHEF
Ry 5. MRz ERT 5,

2.2011 EOHRRR
5) U937 MIBADSEIZES FLavieS
S FERBEROFEELR

E ~EBRRATEEMIREAR U937 (& TPA 0LEE
[T&k-oTwoOT77—THMBEICHEL.
DY —UITHET S, COBEICIER T4
VIEEEENEMALERLEEZLONT
W3, BRlE,. CORT 4 U OdHEEED
MmN, JLadiLtes I FERER
mRNA EQEMISERT 2BFREE LRI
KOTEIERISINDHILEEHLMII LT,
Tz, JLaAVILESITFRESVRUILE
J I FICERT S 2BEOSI LUILES
I FERBRTE, FCBRIENMETT
HEERH LT,

2) MIRRIEZHHIT DB LT DEN



EHERRIEIC K HHEEEZIIE T 58T
F D siRNA #E A L1-#EIZH L TISHRR
ENEETDHIEEHLMIT LIz, SBIT,
FSURDIZY I I DRDERZITL.
REICKYREGFESEICRTET 5 %M
DBILICE Lz, BB LSRR DT
ZYIIVDRDENIZEY ., REEGFOH
MERIZE T 5EMFNGEREIO—ERH B
LM DT,

3) Frigak e ER R £ IHd 5
MORETE & R
BERRRTIX. MBI R T )Y B
SRAIEEN BRI E o= IREET, BF
RERET, FEEZOHBEBIAADRRIZLG S
ZENHD, TIT. B ZEFHELIE
BEICIGATEAEYOFEREZTo1=. 8
S EMEETIILERAV T, IBIRERK
DOINFREFHEIEIC 199 BEDEYME R E
FEL-E A, 4 BETRIEOREMN
mEIhiz, ChoDEWIEET, HMian
DrYTYEYY REZETSE-. HEL
BEYMIZONTIE, BIMEBRETILERNE
SICHEHEMAFEZIT o TLVS,

4) TILE ORIk ImEFMEEMR
¥ Neuro 2a D49t

< ) A #REE S MR A AEHE RS MR Neuro 2a HliAE
FHIBMEDBARIZE LT, in vitro TOE
TILELTHERICFIASATNS. Ch
FTICHRAREYEND. Neuro 2a HIFED 2L
EHBIHIEPHESNTLD, HAIE
Neuro 2a fifaCxt L THEHMZTRT Si=ED
TILAE S UEN, BRELFKEICESNT
FHRREES ST EHFETLILE
BAoMZ LTz, £f=. AL LT-flaZ kA<
HHBEHEOYT—HA—THAREEI S

GADI1. VGLUT! & U TH ® mRNA Ak
FSTBHIENHALMNI o=, TD EIE.
Neuro 2a AN LA I UEEIZK ST,
GABA kg1, VL% = UEEEIE. BT
a7 = UEEIE R ME L =S
R L TULV =,

3. Research projects and annual reports

1) of

glucosyltransferase during the differentiation

Up-regulation ceramide
of leukemia cells to macrophages

Phorbol ester tetradecanoylphorbol acetate
(TPA) induces a leukemia cell line U937 to
differentiate into macrophages. In the course of
differentiation, the cells initiate adherence to
the bottom of the culture dish. This process
increase  of

(GSLs)

requires  an cell surface

glycosphingolipids including
glucosylceramide (GlcCer). We focused on
GlcCer and examined mechanisms of its
increase during the differentiation. In our
studies of U937 cells, the increase in GlcCer
was due to increased ceramide
glucosyltransferase activity. We also found
decreases in mMRNA levels and activity in
LacCer synthase during the differentiation. The
decrease in LacCer synthase activity might also
contribute to the increased GlcCer content in

TPA-treated cells.

2) Characterization of a gene that suppresses
cell death

We have previously isolated cDNAs that
inhibit cell death induced by oxidative stress. In
the present year, we showed that one of the
isolated cDNAs inhibited cell death induced by
hydrogen peroxide, and silencing by its siRNA



reduced the resistance of the cells against
hydrogen peroxide. These results suggest that
this gene has a protective function against
hydrogen peroxide-induced oxidative stress.
We also created transgenic mice expressing the
protein coded by the cDNA and the role of this

gene is now under examination.

3) Identification of plant extracts that inhibit
lipid droplet formation in a liver cell

Fatty liver is a condition where lipid droplets
accumulate in liver cells. Lipid droplets are
intracellular storage sites of triglyceride. Fatty
liver induces inflammation and may finally
cause cancer. Thus, plants which inhibit the
formation of lipid droplets are of great
importance. In the present year, we screened
extracts from 199 herbs and among them, 4
plant extracts showed inhibitory effect. The
decrease of triglyceride content was observed
in the cells treated with all the inhibitory
extracts and chemicals. The mechanisms of the
triglyceride  decrease under

are now

examination.

4) Differentiation of neuroblastoma cells by
glutamate A neuroblastoma cell line Neuro 2a
has been widely used as an in vitro model for
studies of neuronal differentiation. So far,
various substances have been reported to
induce differentiation in Neuro 2a cells. We
found that high concentration of glutamate
toxic to Neuro 2a cells induced differentiation
at Although
glutamate (20mM) induced cell death at 10%
fetal

low serum concentration.

bovine serum, it promoted neurite

extension at 2% fetal bovine serum without

inducing cell death. To confirm the

differentiation in glutamate-treated Neuro 2a
cells, expression levels of various neuronal cell
markers were examined. Among them,
increased expression levels of glutamic acid
decarboxylase 1 (GADI1), vesicular glutamate
transporter 1 (VGLUT1), tyrosine hydroxylase
(TH) were observed. These result suggest
2a cells into

differentiation of Neuro

GABAnergic, glutaminergic and

catecholaminergic neuronal cells.
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1) TRUE gene silencing

BIEFHIREIE TRUE gene silencing &
HigL Lz, MERAABERD small guide

RNA (sgRNA)EDRFKEZEITD (Fig. 1o

Target RNA cleavage by tRNase Z- guided by heptamer-type sgRNA

.
G uc/
¢ sgRNA s —~* g &
< s cleavage ¢

‘

)

N
0

+ ¢
¢ target RNA

ue-§

&<

5
5

degradation

GC c <6

v <
¢ — 8.

tRNase Z*

Figure 1

2) BV TA 7V VEREDERA S
= X LfEHT

FELNE BIRE Magnaporthe grisea, 712
SREREBE Candida albicans |ZInE{ER %
TEHRNnERE LTAmMEEoENAS
STHERTA 7V UEREDERAAN
—XLDOEHEITI,

3) MMAKBGEZARLE-E,NODFEE
¥k 1t & 9 A1 BF 4K 2-deoxy-scyllo-inosose
DONDEFEEAEE
NAATRERHELTEET H/NLY
fEZRICTBEVWT, TFLY, TRELY

#gim X IE2
Prof. Masayuki Nashimoto, Ph.D.

HEEE BA FB
Assoc. Prof. Hiroaki Takaku, Ph.D.

FEINAATR/—IILFERELTHEE
AIRETH AN, FEKREICEA L TEFH
MNTIZIEVVKETHY . BAREIEHETH
%, TCCHEIZABRILEYW2@T =/
—VIZEBT Z ENTEZHALERR
DOl OWEMIZ & D2BEE IR T LOWEE
%=

p— =~

T2

2.2011 EOHRBR
1) TRUE gene silencing

160 FEFEH 5 7% % heptamer T sgRNA 5 A
TI53V—DRI)—=U T &To1-#ER.
Z D 25%A MR AR I3 L THEFEHD
FIIRER LIz, £z, TOH 15%H1EH
mRNA % 50%L LR S5 EARS
iz, TR & TRUE gene silencing & D
RRBEIRZEAET LI=FER. 1 D heptamer
A soRNA [TBH L T, EMEIC (RNase ZL # 5
A FLTHEY., BESINE=HEN TRUE
gene silencing [CESEDTHAHZ EMRSE
Ntz, £z, YVRE/ TSI FETLIC
BV THESBEBEINFIZNIR ZRT heptamer
ZIOEEREI ZENTE

2) EMTA 2z UV EBRDERAD
= X L fEHT

A THXOMERERET 1 7Y
L UlE. B8 Pichia pastoris, Kluyveromyces
lactis, & MRIRE Candida albicans DEB



X405 LUNILTHET S, Lk
LS, TORFAH=XLIE, R1ZH
MmO TLVEL, KA, BEEOME
BEICHEET DL ILES S FE
BJ-AFP1 RZMOREMSICDOWNTHRANT=,

P, pastoris & C. albicans D7 )AL )Lt 5 =
FRE¥E (Ages) EVEE L. BI-AFP1 B4
FHRARNF-ESAMMHEERLIZ, 1.

BI-AFP1 A P. pastoris & C. albicans |4
T5EMBEDRSBIENR ST,

BI-AFP1 it % =~ L 7zAges TIER 5 7gh
ofz. & BIZ BI-AFP1 {EA#. P pastoris
& C. albicans OMBARAICIXEHERFE
(ROS)DERFEMN R S i=h%, BJ-AFP1 ffit
MZ&RLTzAges TIEFRoNGEMN D, T4
HHE, JILaATIILtET I RAD BJ-AFP1 @
ERD. MRRDOB 2 181E & MRSt % 358
FTHROSEEZFET S ENTHRINT-,

3) MM AXKBGEZARALE-E,NDFEE
K1t & 9 a1 BF 4k  2-deoxy-scyllo-inosose
DONDEFEEAEE
2-TAFI-A-4/ Y—XDODIZL,

Bacillus circulans DT 2/ 7)) 3L F&Rin
AYE SRR ROEER T H S DOl S RE
FITkY. . YILa—R-6-1) VEEGP) N DB
BMEndikEk 6 BREEZHOFERILLE
YIRTERIA T8 5, DOL (EREICHhTa—IL,
N FAX/ VDX BREEGIERHD
27/ —IVITALEEREBRT DN
TED, HRF. RRAKRTILI—ZA Y A
S—+t. G6P TE ROFF—+H, RRKY
WALZ—FEZI—FIHERFEMHEL.
KBMIZHNHEZRLE-REBER
Apgihzwfnpgm & E® L = . K&
ApgihzwfApgm DFERAN G6P L NILIT K
BFAERELER L TEREICTEN >z, 2D

KIZEIZ DOl 6REBEREGTFEEAL.
DOl Z4HESIN-E 5. 30gL DY I)La—
AMD 269gL O DOl Z4E L=, KIBE
FEKRIY LREMICEESENLER LT,
RERT—IIIEEDD, ODv—T7—4
UA—%FIAL., pH ARG EZITVENS
BELEEZAH, S0 FILaA—AHM B
45.1g/LDOl DEFEITREI LTz, S HITHM
BEFITO>2LITKY. 60-70g/L D DOI &£
EVATLOBAEICERYI LIz, ChibohfE
R, BEARERRFRRENSDFEEELEY
DHFELEDNROLVEEV AT LZREY
5LDTH5B,

3. Research projects and annual reports
1) TRUE gene silencing: Finding blood
cancer therapeutic sgRNAs

tRNase ~Z"-utilizing efficacious  gene
silencing (TRUE gene silencing) is one of the
RNA-mediated gene expression control
technologies that have therapeutic potential.
This technology is based on the properties of
tRNase Z" that it can cleave any target RNA at
any desired site under the direction of an
appropriate RNA

(sgRNA) and that cytosolic tRNase Z" can

artificial small  guide
modulate gene expression by cleaving mRNA
under the direction of cellular 5’-half-tRNA or
microRNA as sgRNA.

We have shown that heptamer-type sgRNA
with simple chemical modifications can be
taken up by human cells without any
transfection reagents and can exist in the cells
stably. We have also demonstrated that a
“naked” heptamer-type sgRNA targeting the
human Bcl-2 mRNA can induce apoptosis of

leukemia cells without inducing the interferon



response.

In order to find candidate cancer therapeutic
sgRNAs, we designed 160 heptamer-type
sgRNAs targeting various human mRNAs, and
examined them for inducing apoptosis in
human leukemia and myeloma cell lines. We
found that 40 of the 160 naked sgRNAs can
efficiently induce apoptosis in at least one of
the cancer cell lines. We also showed that a
subset of the sgRNA library can significantly
decrease levels of targeted cellular mRNAs.
Furthermore, we demonstrated that 10 of the 40
effective sgRNAs can reduce tumor growth
rates in mouse xenograft models. These results
show that naked sgRNAs can induce apoptosis
in leukemia and myeloma cells through

targeting various mRNAs.

2) Analysis of molecular mechanism of the
plant defensing BJ-AFP1

Antifungal defensins, BJ-AFP1, from
Brassica juncea, inhibit the growth of yeast
species Pichia pastoris, Kluyveromyces lactis,
and human fungal pathogen Candida albicans,
at  microgram concentrations. However,
molecular mechanisms by which BJ-AFP1
inhibit the growth of these yeast species are not
known. We have characterized a functional role
of the fungal sphingolipid glucosylceramide
(GlcCer) in regulating sensitivity of the yeast
species to BJ-AFP1. gcs-deletion mutants of
both C. albicans and P pastoris become
resistant to BJ-AFP1. BJ-AFP1 induces plasma
membrane permeabilization in C. albicans and
P pastoris.

BJ-AFPI1-induced

In contrast, no  such

plasma membrane

permeabilization was detected in C. albicans

and P pastoris gcs-deletion mutants, which is
resistant to BJ-AFPI.
BJ-AFPI

We also show that
induces reactive oxygen species
(ROS) in C. albicans and P pastpris in a
dose-dependent manner, but not all in
gcs-deletion mutants of both C. albicans and P,
pastoris. These findings indicate that upstream
binding BJ-AFP1 to glucosylceramide is
needed for plasma membrane permeabilization

and ROS production leading to yeast cell death.

3) Metabolic Engineering of Escherichia coli

for Enhanced Production of

2-Deoxy-scyllo-inosose (a  Precursor for

Aromatic compounds) from Glucose
2-deoxy-scyllo-inosose ~ (DOI) is a

six-membered carbocycle formed by the

multi-step direct cyclization of

(G6P)
2-deoxy-scyllo-inosose synthase (DOIS), a key

glucose-6-phosphate catalyzed by
enzyme in the biosynthesis of aminocyclitol
antibiotics in Bacillus circulans and is valuable
as a precursor for aromatic compounds. DOI
can also be conveniently converted by rather
simple chemical reactions into benzenediols
such as catechol and hydroquinone, which are
important industrial chemicals. We constructed
a metabolically engineered Escherichia coli
strain  (ApgiAzwfApgm) by disrupting genes
for  phosphoglucose  isomerase, GoP
dehydrogenase, and phosphoglucomutase (pgi,
zwf, and pgm, respectively). Significant
increases in the intracellular level of G6P were
observed in E. coli mutant ApgiAzwfApgm in
the medium, compared with that achieved by E.
coli wild-type. DOI production of this E. coli

mutant into which the DOIS gene (btrC) had



been introduced showed strongly enhanced
DOI productivity up to 26.9 g/L in the presence
of 30 g/L glucose, plus 2% mannitol (less than
in the case of wild type E. coli). The large scale
fermentation of DOI by recombinant E. coli
mutant ApgiAzwfApgm was done using a jar
fermenter. The DOI productivity became higher
with increasing speed of agitation and
successive pH adjusting. We were able to
obtain DOI at 45.1 g/ from glucose 50 g/L
under the optimum conditions. Furthermore, we
developed a fed-batch-culture system in which
60-70 g/L of DOI was produced. These results
that DOI

demonstrated production

by
metabolically engineered recombinant E. coli
may provide a novel efficient approach to
produce aromatic compounds from renewable

carbon sources (nearly 100% yield).
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3. Research projects and annual reports

1) Synthesis of Nucleic Acid Peptide

During the course of the design of the artificial
nucleic acid in our laboratory, the preliminary
computer simulation suggested that the
dipeptide consist of an alanyl glycine derivative
having a nucleic acid base at B position, nucleic
acid peptide (NAP), would form stable double
helix with DNA or RNA. Thus, based on this
result, NAPs having 8 units of the alanyl

glycine derivative were synthesized.

2) Mechanistic Study on the Molecular
Recognition of ATR

Gomisin N represent one of nearly forty
dibenzocyclooctadiene lignans isolated from
the fruit of Schizandra chinesis, a creeping vine
native to northern China. The extracts from
this lignan-rich plant have been used in Chinese
and Japanese traditional medicine as an
antitussive and a tonic. Recently, gomisin N
found to specifically inhibit the ATR, a member
of  the  phosphatidyl-inositol ~ 3-kinase
(PI3-kinase) like family of protein kinases
(PIKK3s).

significant biological activity, the principal

Although these lignans exhibit

synthetic interest in this family of natural
products lies within the unique structure.
Enantioselective total synthesis of gomisin N
was accomplished via diastereoselective biaryl
lactone opening by using amino-alcohol for
controlling the axial chirality and stereospecific
ring closing metathesis (RCM) for the

construction of §-membered ring.

4. FERWX

Tamiya, M.; Takada, F.; Isaka, N.; limura, N.;
Ishiguro. M.: Modification of D-ring Moiety
of Steroids—A Novel Palladium Catalyzed
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Baeyer—Villiger type Rearrangment of Cyclic

Silylenol Ether Derivatives, Heterocycle 2011,

82, 1119-1125.
Hoshina, K.; Kawamura,

M.;

H.; Tsuge, M.:

Tamiva, Ishiguro, M.: Metastable

decomposition and hudrogen migration of
ethane dication produced in an intense laser
field. J. Chem. Phys. 2011, 134, 064324-8.
Hosono Honda N, Kimura S, Tateda K,
Horikawa M, Ueda C, Ishii Y, Ishiguro M,
Miyairi S, Yamaguchi K.: Roles of
Pseudomonas aeruginosa autoinducers and
their degradation products, tetramic acids, in
bacterial survival and behavior in ecological

niches. Microbes Environ. 2011, 26 160—164.
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Hiroshi Nishida, Naoto Tatewaki, Minoru Tamiya,
Masaji Ishiguro, Nobuo Ikekawa and Tetsuya
Konishi: Inhibition and molecular modeling of
ATR protein kinase by Schisandrin B during DNA
damage response. (KRR 2 —FFK) 4" Symposium
on Nutrition, Oxygen Biology & Medicine, Paris,
France, June 15-17h, 2011

Isaka N.; Tamiya M.; Hasegawa A.; Ishiguro M.:
The Concise Total Synthesis of Bradykinin
Angatonist Velutinol A (KRR &# —FFK) 8"
AFMC Medicinal ~ Chemistry
Symposium (AIMECS11) (RE TS H¥HRTILE

International
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3. Research projects and annual reports
Using rice and buckwheat as the main
experimental materials, we are investigating the
molecular mechanism of important agronomic
characteristics, such as environmental stress,
plant reproduction system and plant structure.
Research activities also cover the improvement
of agronmic and physiological characteristics

and the development of crops adapted to

low-input management and high-quality crops.

1) Genetic characterization of a low phytic
acid mutant in rice.

Phytic acid is the most abundant form of
phosphorus (P) in cereal grains. In addition to
being essential for normal seedling growth and
development, phytic acid plays an important
role in human and animal nutrition. Previously,
low phytic acid rice mutants were isolated by
using a forward genetics approach. Those
mutants are caused by single gene, recessive
non-lethal mutations. DNA marker analysis
revealed that one mutant was likely to be

mapped in chromosome 12 as a novel locus in

phytic acid metabolism.

2) Molecular characterization of the S locus
in buckwheat.

Self-incompatibility (SI) is an important

reproductive system that prevents
self-pollination in numerous flowering plants.
In  buckwheat

(Fagopyrum  esculentum),

dimorphic flowers, (short-styled  and
long-styled flowers) are associated with a type
of SI named heteromorphic SI, and two alleles
(S and s alleles) at SELF-INCOMPATIBILITY
complex locus (S locus) are thought to regulate
the dimorphic flower morphs and intra-morph
SI response. By in silico subtraction of the
mRNA of long styles (s/s) from that of short
styles (S/s), we identified an S allele-associated
gene (S-ELF) that

stamen-specific expression. S-ELF was tightly

shows pistil- and
linked to the S locus and disruption of S-ELF
was associated with self-compatibility in

Fagopyrum species.

Breakdown of
heteromorphic Sl

100
»LPL#4

-~ esculentum

100" F cymosum

L 4

F. tataricum

— £ urophytlum

0.02

Our results suggest that S-ELF plays a
significant role in heteromorphic SI system in

Fagopyrum species.

3) Molecular characterization of semi-dwarf
mutants in buckwheat.
Dwarf and semi-dwarf mutants offer gene

resources for avoiding the excess application of
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nitrogen fertilizer to support succulent growth.
We obtained 7 semi-dwarf strains with lodging
resistance by irradiating tartary buckwheat
seeds (Fagopyrum tatarvicum) with gamma rays
and various ion beams. The population of F;
from crosses between semi-dwarf plants and
their original varieties fitted a 3 : 1 segregated
ratio of wild type to semi-dwarf type,
suggesting that the semi-dwarf trait in these
mutants were controlled by a nuclear single
recessive gene. Judging from the plant type
(wild versus semi-dwarf) in F; and F;, of half
diallel cross, it was estimated that three mutants
had a common semi-dwarf gene (sd4) and four
mutans had another semi-dwarf gene (sdB).
Exogenous GA treatment rescues the normal
phenotype, suggesting that sd4 locus controls
parts of GA biosynthesis.

GA2hox_ Al GA3ox DIRI GAZox C2R  GAJox EGRI  Actin

WT sde WT sda WT sda  WT sda  WT sda

Semi-quantitative RT-PCR analysis revealed

that GA20x was over expressed in semi-dwarf

plant but not in wild plant.
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Laboratory of Environmental and

Safety Sciences
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BEOEHAHNSDOEILE (n=5)

1y 2 (%) RSD(%)
Chlorothalonil 97 4.6
Hexaconazole 116 16
Carbaryl 126 5.0
Cypermethrin 82 14
Fenitrothion 109 2.1
Fenvalerate 75 9.2
Malathion 106 5.0

TEFF1 ALY QRERAE . RECEE R URAREE (0=1)

JTERAT R fickod s EFu W B 75 B

(ug/unit) [pg/(unit . h)] (ng/kg/day)
Chlorothalonil 2480 0.0089 0.00072
Hexaconazole 52 0.0012 0.00010
Cypermethrin 165 <0.00015 <0.000012
Fenitrothion 2725 0.059 0.0048
Malathion 1338 0.016 0.0013

I. W& VBT X T IVIEHIREI D 5 R E Y
DIRFREE & 1 R
IEFRENEML TS 2 D CPFR
(BDP , RDP)IZE T, NfEERYMTHS T T
J—=ILRUVLYLY/ —ILDBREIERS L
fze 7/ —ILEENL Y R EEMEEITOT=
&R, BDP FEMMMEEMICHITHERARICE
VT, RDP LB L THAMIZEVLWREHE
BLTWEEEZLND,

DREBDDERER S UHEES (1eg/g)

BDPHPC/ABS  RDPHSAIPC/ABS

Phenol Bisphenol-A Phenol Resorcinol

BT 1 A7 29 <0.01 1100 035
FrLN—REE 041

#PR{LPC/ABS 330 360 9400 17

<0.01 0.21 0.0032
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BEAD O KIERRICERNTHONI-#7EMA
AL BRETHLIRNREBOMTTLEDR
HABEL TS, ZDORBICIE/NERDEE
B Y . FEGHKERE LTERICHLE
NTW%, £CT. FHRINOEEFIZEITSS
RAEBRRILKRE. N TIUNVERUVER
HONTOEFEHZHELMNI LIz, £z, hi
DL FICENAUMELEEZELLRABE
RICKRBEORRZHEEIT SAFEL LT,
chemical mass balance j& & 2 EEfFITEN B
THACEZHOMNIL BEREDHEZIT
f=o

V. KHBIZEITHREDES)

HRTROKBICEWNTEHRM SNREF
ESVL—hEEDNBERMT FIILES
V0i—bERRELT . HEKEKBLERIC
BISFHEEORKEBEZHLOMI LIz, Fi=,
TORBEZHETSEEBIT.ESYL—F
DFBHAEHE TSI

3. Research projects and annual reports

I. Study on Photochemical Decomposition of
Perfluorooctanoic Acid (PFOA) by Iron
Catalyst

Perfluorinated compounds including perfluoro-
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octanoic acid (PFOA), which have been detected
globally in the environment and in wildlife, have
recently received a great deal of attention as
environmental contaminants because of their
specific characteristics. PFOA also has high water
solubility compared to perfluorooctanesulfonic
acid. In this study, the effect of pH and coexisting
ion on the decomposition of PFOA was evaluated
under a combined treatment of ferric ion and
ultraviolet radiation. The defluorination ratio at
pH 2 was 101% of the initial PFOA (48 uM) at 72
hr. The decomposition rate constant of PFOA
during the initial 4 hr under pH 2 was 56 x 10”
hr'. Furthermore, SO42' ions might have
interfered with the complexation of PFOA with
Fe’™. Moreover, hydroxyl radical was detected in
the treated water of pH 2, 3, and 3.5 using
electron spin resonance spectroscopy. The
hydroxyl radical oxidized Fe*" to Fe’*, which was
reduced by the PFOA decomposition. The
strongest absorbance at 250 nm was observed at
the treated water at pH 2. Consequently, the
photochemical decomposition for PFOA was
caused more efficiently under pH 2 by the strong
UV absorbance and the relation of the hydroxyl

radical.

II. Evaluation of pretreatment method and
indoor diffusion for residual pesticides in cut
flowers

Although a number of studies have been
reported on determination and risk evaluation of
pesticide residues in vegetables and flutes, little
has been performed on those in cut flowers. In this
study, a pretreatment method for determination of
common seven pesticides in cut flowers was
evaluated  for  gas

chromatography—mass

spectrometry. The overall recoveries were

75-126% and the relative standard deviations
ranged from 2.1 to 16%. This method was
successfully applied to cut flowers. Moreover,
indoor diffusion was evaluated for five kinds of
residual pesticides in cut flowers. The results
showed that the four pesticides diffused form the
flowers. However, the daily inhalation intakes of
the pesticides were estimated at extremely low

levels.

III. Study on emission behavior and risk

assessment for breakdown products of
condensed phosphoric ester flame retardants
Recently, the uses of condensed phosphoric ester
flame retardants (CPFRs) have been increased. It is
reported that parts of CPFRs were decomposed
during the usage to their degradants including
semivolatile phenols. In this study, two typical
CPFRs, bisphenol-A  bis(diphenyl

(BDP) and

phosphate)
tetraphenyl resorcinol
bis(diphenylphosphate) (RDP), were evaluated for
their degradation in acrylonitrile butadiene styrene
(ABS) resin, resulting that the retardants in the
resin emitted phenol and resorcinol. Since the
emitted amounts of phenols from RDP exceeded
more than 30 times of those from BDR, BDR

could have low risk compared to RDP.

IV. Distribution and behavior of organic and
inorganic compounds in river and estimation of
their origins

The characteristic distribution of polycyclic
aromatic hydrocarbons (PAHs), triterpanes and
was investigated in the surface sediments from the
Niitsu River, a small river flowing in both
urbanized and agricultural areas in Niigata
Prefecture. To estimate the origins of PAHs, four

methods were evaluated. The chemical mass
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balance method and multivariate statistics methods
were successfully applied to the source analysis of

PAHs.

V. Behavior of pesticides in paddy water and
soil after application

Behavior of the herbicide pyrazolate in paddy
water and soil after application to paddy fields was
measured, and the degradation of pyrazolate to
detosyl-pyrazolate was evaluated. Then, the runoff
ratios of the applied pyrazolate from the paddy
fields were calculated. Furthermore, the respective
mean values of the half-lives of pyrazolate in the

paddy water and the soil were estimated.

4. R

M. Ohno, H. Hayashi, K. Suzuki, T. Kose, T.
Asada and K. Kawata, Preparation and
evaluation of magnetic carbonaceous
materials for pesticide and metal removal,
Journal of Colloid & Interface Science, 359,
407412 (2011).

AFEE, RREH, BNRRE, BRI,
INEREDGE, JIIEAFRER : KIRIRREMIEER
DF L WRFEDAA, FAKEREK, 53,
734-739 (2011).

5. EEB L URR
JIEFRBA, NERANE - BELEZONRER
MEDIRITEEIRE, {LEWE LRI, 106,
7-9 (2011).

6. FERR
M. Ohno, Y. Kubo, Esteban R Mino A, T. Kose,
S. Nakai, W. Nishijima, and K. Kawata:
Photochemical Decomposition of
Perfluorooctanoic Acid (PFOA) by Iron

Catalyst The 4th IWA-ASPIRE Conference,
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TI—TLFERZEAEAL. ChEfELL
Toyanxy/ & rans—B-=bB7IL
TOEDREFIATILENRIEETo>1z&
A, BIE, 8T FAERMICHM
Kz5Z2. BVAEEHZAELTNS I L
EELAIZLT=,

o OVO7<CF3
H 3
(20 mol%) o Ar
N . o
+ Benzoic acid (20 mol%) i>)\/N°2
Hexane
NO.
ArS N2 t,24h

syn

Ar = Ph, 2-MeO-Ph,
3-MeO-Ph, 4-MeO-Ph,
4-Me-Ph, 4-CI-Ph,
4-Br-Ph, and 2-Furyl

50-99% yield
syn/anti = 87/13-98/2
79-93%ee

3. Research projects and annual reports

1) Expeditious syntheses of bioactive

compounds by fluorous tag method.
Microcyclamides are cyclic peptides bearing
thiazole and methyloxazole rings isolated from
cyanobacteria. Total

microcyclamides GL546A and GL546B has

synthesis of
been achieved using a fluorous mixture
synthesis method. The NMR data of the
products were not identical with those reported
for natural microcycalmides. Thus, the
proposed structure for natural microcyclamides

must be revised.

2) Development of novel fluorous
organocatalytic reactions.
Prolinol nonafluoro fert-butyl ether was

synthesized. The prolinol fluoroalkyl ether
catalyst demonstrated good reactivity and
enantioselectivity in enantioselective Michael
addition of cyclohexanone to
trans—P—nitroalkenes (up to 99% yield,

syn/anti=95/5, 93% ee).

4. BRMX
M. Kojima, Y. Nakamura, Y. Ito, and S.

Takeuchi, Ring Cleavage Reactions of Methyl
a-D-Allopyranoside Derivatives with
Phenylboron Dichloride and Triethylsilane,
Molecules, 16 = 12, (2011), 10303-10313.

M. Kojima, Y, Nakamura, S. Akai, K. Sato, and

S. Takeuchi, Total syntheses of (+)- and

(—)-1,3,4,5-tetragalloylapiitol and revision of
absolute configuration of naturally occurring
(—)-1,3,4,5-tetragalloylapiitol,
67 = 43 (2011), 8293-8299.

M. Kojima, Y, Nakamura, K. Komori, S. Akai,
K. Sato, and S. Takeuchi, Total synthesis of

Tetrahedron,

cucurbitoside-like phenolic  glycosides by
double fluorous and acyl mixture synthesis,

Tetrahedron, 67 = 43, (2011), 8276-8292.

5. BRFEE, YUROULE
bt B, DA SRETEEAVEY

FEEXRAVOERMRE. 74 5 RAFZH
ELEARS VRO L, R, 2010.10.7

6. FRER

EfRFE

Y. Nakamura, M. Watanabe, M. Kojima, S.
Takeuchi, Highly enantioselective Michael
addition of cyclohexanone to nitroolefins
catalyzed by perfluoro tert-butoxy pyrrolidine,
International Fluorous
Technologies (ISoFT’11), Hong Kong, 2011.
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3. Research projects and annual reports
Multifunctional property of low molecular
antioxidant isolated from mushroom and
oriental herb

Low molecularpolyphenoic compounds were
found to have same potential as antioxidant
herbal formula in preventing functional deficit
and oxidative stress in the pharmacological and

physiological dementia animal models.
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Complimentary role of food functions in
cancer therapy

Several antioxidant food factors such as
squalene and Schisnadrin B were shown to
have bifacial functions in the cells damaged by
anticancer drugs or radiation, that is, oxidative
stress protection and enhanced anticancer drug
through inhibiting DNA damage

checkpoint signaling. Further these antioxidant

action

molecules have high potentiality in preventing
DNA damage production and genotoxicity
induced by cis-platin.

Second meal effect of functional foods in
healthy subjects

Reduction of postprandial hyperglycemia is
important in the prevention and treatment of
type 2 diabetes and impaired glucose tolerance.
Consumption of low glycemic index (GI)
breakfast diminished the glucose response after
lunch, and the ability of this breakfast is known
as the second meal effect (SME). The aim of
this study was to examine the SME of
functional foods using white rice. Nineteen
healthy subjects participated in this study. The
subjects ate the reference (glucose 0, 25, 50, 75
g) and the test functional foods (50gavailable
carbohydrate) breakfast. Three hours later, the

subjects were fed the same standard (white rice

containing 65.8 g available carbohydrate) lunch.

Finger prick capillary blood samples were
taken for measurement of glucose, insulin,
non-esterified fatty acids (NEFA), and
triglyceride (TG). The values of the post-lunch
incremental area under the curve of plasma
glucose levels (PLAUCGLy) in glucose 75 g,

white rice and rice cracker ingestion groups

were significantly lower than that in glucose 50
g breakfast group. The value of PLAUCgLy
decreased in accordance with the decrease of
the post-lunch area under the curve of plasma
NEFA levels (PLAUCygra) in all breakfast
groups except the chocolate breakfast group
and there was a significantly positive
correlation between PLAUCygra and
PLAUCGLy (y2 = 0.663, P<0.05). It was
clarified that white rice and rice cracker have
the potential to regulate postprandial responses
to a second meal by reducing NEFA

competition for glucose disposal.
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attenuates cisplatin - induces oxidative
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in mice. ] Free Radic Res. 2011 Nov
7.[Epub ahead of print]

2) RouhollahMotafakkerazad,
Wang, Naoki Wada, Seiichi Matsugo and
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377-382,2011

3) RajarajanAmirthalingamThandavarayan,
VijayasreeVayalanelloreGridharan, Kenichi

Watanabe and Tetsuya Konishi, [Diabetic

Cardiomyopathy and Oxidative Stress:

Role of Antioxidants.| CardiovascHematol
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ahead of print]
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[ Ocimum sanctum Linn. Leaf Extracts
Inhibit Acetylcholinesterase and Improve
Cognition in Rats with Experimentally
Induced Dementia | J Med Food.
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Tetsuya Konishi, [From herb to kitchen

and bedside food factors are
pharmacological molecules with
antioxidant activity | , Free Radical
Research, 45(8):863, 2011
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Tetsuya  Konishi, [ Photochemical

stability of lipoic acid and its impact on

skin aging 1 Free Radical Research,
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3. Research projects and annual reports

1) Anti-obesitic Effect of Petit Vert on Mice
Fed a High-fat Diet

Petit vert is a hybrid of Brussels sprout and kale,
and was newly developed in Japan in 1991. The
health benefits of Petit vert are attracting much
attention because of its high vitamin and
mineral contents compared with other
vegetables. We examined the anti-obesitic
effect of Petit vert on mice fed a
high-fat/glucose/cholesterol diet (Western diet;
W). The mice were divided into 4 groups: CT
(standard diet), PV (standard diet including 5%
Petit vert), W and W + 5% Petit vert (WPV).
Petit vert significantly prevented the increase of
body weight and abdominal fat tissue. In
addition, the triglyceride (TG) and cholesterol
levels in blood and liver were not changed by
addition of Petit vert to a western diet.
Moreover, Petit vert significantly increased the
excretion of TG and cholesterol, and inhibited
the hepatic activity of fatty acid synthase (FAS).
These data indicate that Petit vert has the
anti-obesitic effect through modulation of lipid
metabolism in liver, and the excretion of lipids

to feces.

2) Persimmon Leaf Extract Inhibits the
ATM  Activity during DNA Damage
Response Induced by Doxorubicin in A549
Lung Adenocarcinoma Cells

Persimmon leaf has been commonly recognized
by its wide variety of health benefits. The
previous study reported that Persimmon leaf
(PLE)

moiety

flavonols  with

Galloylated

contains
(PLEg).

showed

extract
2”-galloly
homologues

generically stronger

activity in their biological function, thus
enhanced function is expected for PLEg. Here,
we investigated the effect of PLEg on the
cellular DNA damage checkpoint signaling to
sensitize the cancer chemotherapy. The
treatment of PLE and PLEg significantly
increased the cytotoxicity of Doxorubicin
(DOX) in A549 adenocarcinoma cells. PLE and
PLEg
checkpoint proteins such as SMCI1, Chkl, and

pS3 in DOX treated cells. Moreover, PLE

reduced the phosphorylation of

decreased the phosphorylation of ATM (Ataxia
telangiectasia mutated) with dose-dependent
manner. PLE, especially PLEg abrogated the
G2/M checkpoint during DOX-induced DNA
damage. These results suggested that PLEg
inhibits ATM-dependent
checkpoint activation by DOX, and PLEg

specifically

might be a useful candidate as a sensitizer in

cancer chemotherapy.

4. FERHX
(1) Antihypertensive and vasorelaxant effects of
from

water-soluble proanthocyanidins

persimmon leaf tea in  spontaneously
hypertensive rats.

Kawakami K, Aketa S, Sakai H, Watanabe Y,
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Nishida H, Hirayama M.
Biosci. Biotechnol. Biochem.

2011;75(8):1435-9.

(2) Persimmon leaf extract inhibits the ATM
activity during DNA damage response induced
by Doxorubicin in A549 lung adenocarcinoma
cells.

Kawakami K, Nishida H, Tatewaki N,
Nakajima Y, Konishi T, Hirayama M.

Biosci Biotechnol Biochem. 2011;75(4):650-5.
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(1) The modulation checkpoint signaling by
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(3) Inhibition and Molecular Modeling of ATR
protein kinase by Schisandrin B during DNA
damage response

Nishida H, Tatewaki N, Tamiya M, Ishiguro M,
Kawakami K, Tkekawa N, Konishi T.

4th Symposium of Nutrition, Oxygen Biology
& Medicine,

(2011.6.13-16, Paris, France)
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(5) Anti-obesitic effect of Petite Vert on Lipid
Metabolism of Mice Fed High Fat Diet

Nishida H, Kuriyama Y, Kawakami K, Takei Y,
Chiba T, Masuda H, Kazama K, Ohtsuka A,
Sato S, Konishi T.

International Conference of Food Factors

(2011.10.25, Taipei, Taiwan)
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3. Research projects and annual reports

In our laboratory, we have carried out research
projects for the novel uses of high hydrostatic
pressure over 100 MPa on food processing and
fermentation control technologies. Moreover,
we have investigated on detection, separation
and analysis of the uncultured microorganisms
related to methane fermentation processes. The
summarized result of each project was as

follows:

1) Food processing technologies using high
hydrostatic pressure
The effect of pressure on enzymatic reactions in
food materials was analyzed. As a result,
novel rice flour with a low average size under
20 wm and with a low starch damage ratio
under 20% was developed.
2) Fermentation control using high
hydrostatic pressure
For the novel use of pressure on fermentation
control, a pressure-sensitive mutant strain of
budding yeast Saccharomyces cerevisiae was
generated and analyzed. The results obtained
by phenotypic and gene expression profiles
analyses suggested the relationship between

pressure resistance and aerobic respiration

function.

3) Analysis on uncultured microorganisms

related to methane fermentation
processes
We analyzed the microbial community

structures in methane fermentation processes

treating municipal waste water. The

microorganism, which was dominant in
population, was detected using molecular

biological techniques. Moreover, a new
method for high-throughput separation and
cultivation of anaerobic microorganisms related

to methane fermentation was developed.

4. R
1) Tomoyuki Hori, Daisuke Sasaki, Shin
Harutal, Toru Shigematsu, Yoshiyuki Ueno,

Masaharu  Ishii

and Yasuo Igarashi

“Detection ~ of  active,  potentially
acetate-oxidizing syntrophs in an anaerobic
digester by flux measurement and FTHFS
expression profiling” Microbiology, 157
(7), 1980-1989 (July 2011)

2) Shigeaki Ueno, Toru Shigematsu, Toshimi

Hasegawa, Jun Higashi, Mayumi Anzai,
Mayumi Hayashi, and Tomoyuki Fujii
“Kinetic analysis of E. coli inactivation by
high hydrostatic pressure with salts”
Journal of Food Science 76(1)M47-M53

(Jan.-Feb. 2011)
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BREY - REFHEE
Laboratory of Food Microbiology and
Food Safety
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ZORTEENOREVNKETOREAE
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3. Research projects and annual reports

The most serious threat in food safety is not
pesticide residue, radioactive substances nor
food additives, but pathogenic microorganisms.
Our studies therefore focus on protection of

foods from the microorganisms.

1) Controlling the heat-resistance of
bacterial spores.

Some bacteria produce a resistant form of
the cells called “spores.” The spores are
highly

botulinum produces toxins in foods, one gram

resistant to heat. Clostridium
of which kills millions of humans and their
spores are the most heat-resistant among the
pathogenic bacteria. Temperature as high as
120°C is needed to kill the spores. We,
however, found some factors in foods to reduce
the heat-resistance. ~ The spores are killed
1,000 times faster when cooked with rice than
when heated in water. We are seeking the
factor(s) in rice to know the mechanism
reducing the heat-resistance.

The spores germinate when pressurized at
several hundred mega Pascals in some
conditions. The germinated spores lose their
heat-resistance and are easily killed at cooking
temperature. We found that nutrient
conditions are important for germination under
the pressure. Controling the germination of
the spores, we could prepare long shelf life

foods without harsh heating.

2) Development of sanitizers effective
against norovirus.

Approximately one out of 40 Japanese are
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infected with norovirus every year. One of

the reasons for this serious number of
infections is a lack of effective sanitizers. We
already found the effectiveness of sodium
hypochlorite at a concentration lower than 5
ppm. It used to be thought that hypochlorite
was effective only when the concentrations are
higher than 100 ppm.

We are developing effective sanitizers by
dispending several ingredients in a cooperative
study with a company. Our goal is sanitizers
that can be used in safety in a kitchen and used

for human skins.

3) Validation of safety of high pressure
treatment of foods.

We are involved in a grant-in-aid project for
utilization of the high pressure technology of
food industries. Our participation is a
validation of safety of pressurized foods.
Though toxic substances such as carcinogens
are not likely to occur if foods are pressurized,
it will be required to confirm the safety when
the pressurized foods will be on the market.
We are feeding the foods to mice and

cultivating bacteria and animal cells with

extracts of the foods.

4) Research and education of HACCP

HACCP (Hazard Analysis and Critical
Control Point) is known as the most useful tool
to produce safe foods. The number of the
countries is increasing that mandate food
industries to adopt HACCP, and several
international  organizations require safety
control by HACCP for international food trade.

We keep a research of HACCP that appears to

change.
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BREVMIF - S FHERRE
Laboratory of Food Biotechnology and

Molecular Science

1. ARBE

. BREMALLAY IKE - BEOER
2. BUEOIEZERK

3. FEE OB

4. BARREILOERMEDEE

2.2011 EEDAERER
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Prof. Katsumi AJISAKA, Ph.D.

KRR BH &4
Assoc. Prof. Yoshifusa ARAI, Ph.D.

B# EE O EE
Assist. Prof. Tatsuo MIYAZAKI, Ph.D.

3. Research projects and annual reports

1) Enzvmatic syntheses of sugar chains.

We have developed a new method for the
synthesis of alpha-linked manno-
oligosaccharides by a condensation with the aid

of acid catalyst.

2) Chemical synthesis of carba sugars.

CNETEZRD -7 v/ U5 —E &g
ELTR U/ AV TRODEREITo> TN
M. EFEMIEE LIBRKEERIGTHH
RWIZ o-FEEDT U/ 4 ) dEEHESC
EERHELT,

)DOIZEBELI-BIBHIVL N \EDERK

Using DOI (2-deoxy-scyllo-inosose) as a
starting material, we have developed an
efficient

process for the syntheses of

carba-p-D-galactose and carba-f-D-mannose.

3) Antioxidative activity of fucoidans of

different origins.

HEXENTHD 2-TA X 2-seyllo-1{ /
Y—Z (DOD) ZR#ELTHUETHSD
AINBD-HZY F—RENILINBD-T
V) —REERT ASFEERILLT-,

3) HRDELZ 745V OnLE Y
DB

ATEEDBEEND 7O T U E BB
BLTEORBLEEZLELZ, LAL
BING., BREDEHICE > TIIRELE
WER oG, DT,

We compared an antioxidative activity of
various fucoidans obtained from seven kinds of
brown seaweed by DPPH method, SOD assay,
deoxyribose method, and ORAC method.

However, all the fucoidans showed no

significant differences in antioxidative activity.

4) Isolation of bioactive substances from

natural sources.

4. ERMX

A CMP-N-acetylneuraminic acid synthetase
purified from a  marine  bacterium,
Photobacterium  leiognathi ~ JT-SHIZ-145:
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Hitomi

Kajiwara, Toshiki Mine, Tatsuo

Miyazaki, and Takeshi Yamamoto: Biosci.
Biotechnol. Biochem., 2011, 75, 47-53
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