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Development of Functional foods regulating circadian clock system

B & Background soo,  Peald ~ vatfeine 1mM

HREHY R 7 LHE. B, §. ®EIY FO—ILLTVLE | 0 Pk
GRBHOFRIE, FB. B, 7LIVE—, SOFEEES 5 o
HRBHORE. BN, RCEEE5X3LaNEB3

@ Circadian rhythm controls morning and evening -500 short

@ Rhythm deficit causes central and peripheral disease 750 s Izng T s

@ Materials affect rhythm amplitude, phase and period HTTA /uperz,ar;g;ﬁj 0% L OIEIE Sk
GIERT. ARIER S Y —=Y 5555 (fig.1) circadian bioluminescence rhythm in PER2..LliC_ Lr:n;F cells.
HRiE. firtH. RRAICEH S HDEFR S rds onchont o
HRA. SYRAOEELRAMADRY Y —=>F(fig2) L oo o
B b FOBEBET CIFIE. (0. MUEHET 5(fig3) o o D

@ Screening of food materials on rhythm in cells : f‘s’ﬁ : f‘s’ﬁ

@ Select from materials based on Amp, Phase, Period E 123 ; “;2

@ Screening of food material for BF or Dinner on rhythm o e

@ Confirmed by clock gene mRNA in mice & human — o

F] £ Advantage ;ﬂ Eg;;;;;gﬂ%:ﬁx;t:m;;uiauﬁnﬁ-&umm
ERNHORMTRERARO 179 V-XMETE ool et rondty bt gt o Ta mc
AYNY (EIE) . R (fi8) 5 EMRBRIICFERT A

T A - & FOBEHEEFRIR % (B4 TR §E |
FARA - Y RADRGBEERS DRFHRBFHFRR kidney ‘

@ Screening of functional food by view of Rhythm ='

@ Select food by Amp increase and phase advance salivary [P 8

@ In vivo monitor of clock gene mRNA by mice & human liver

@ Development of BF or Dinner on Chrono-nutrition

It F Applications 24000 ohase Advance (AR

HEMBERY. SABHSEENET S FIETE3) AL 2o
ZLTHY LIRIEERETES (RISEX) A% . ~Kidney
SEH - YARROHELEETASER e \\\\ <liver

Luciferase activity [%]

RRICENLTHLRELETIBREICEY I VRS oo sub gla
@ Functional food for jet lag by shift work & flight oo ’
@ Functional food for Amp increase in old people g mEome mmoom

RF (fIBR#5€8)
@ Functional food for BF or Dinner on Chrono-nutrition T 2 BRESHOEL S REDHEIRE
i ; ; ; 12 & B KR HHlR 2Ry DB EER R

i Functlona.l f_OOd for mght food without ObeSIty & Fig.3 Visualization of mouse peripheral clock in PER2::LUC mouse,

arrhythmlaty and phase advance by restricted feeding during daytime.

OMRER KHE(E ERAAEEL TN 52—

E-mail : contact-tlo@list.waseda.jp
OFiE: BTk EX-FREMITEH Tel : 03-5286-9867



& \WTLO

Reserch Collaboration and Promotion Center

IERMREAVEENRRAY)-=7%

High-throughput screening system with cultured cell lines

B =  Background

B4 3B TEEFOMENFEIC L 3 HREEEFOREZBHE LT, ILIRBARMIEHFZ BT in vitro &R U invivo
DSRGBIEFHRET v I REMRLTER. ThE5DOFEE. SREORELRITVLELESHIBFNDOGALE
HETHY. i - BRICETSHARTVIR FEXIIBICHENTES,

@ We developed high-throughput screening system for identification of novel oncogene.
This system can also be used for other applications, which needs fast cell-based analysis.

B =E Summary

IERMREEICGHENSBEFZL FOVMIVRICE YV EA LE. RAGIERIFR (GEEFORE, IHREHS) Kb
3MROEBERRT ST Lic kY. HIBETE - MIER (HE. BH) - EEEEDT v EMETS,
ERKEGIFBARELEE LTV ET v EAIEDOWVT, d6well7L— FZBV-RERELICEIN LT,

@ Cells are cultured in various conditions (growth factor, extracellular matrix, etc.) after retroviral
induction of target genes, and evaluated by cell growth/migration/invasion and malignant transformation.

@ Optimization for 96-well culture plates enabled high-throughput functional assays.

] = Advantage 5 H  Applications

SR LIERMSFER A - (LSMOFER UHER

SR ORE - Rl EFEH ATRE RRBRMEBEFORIV—Z0T
@ Evaluation by various characteristics of the cells HRIEEEE, EhORER
@ High-throughput and Low-cost analysis @ Evaluation of drugs and chemicals

@ Screening genes for the drug susceptibility
@ Development of culture medium and substrate

Focus Assay Growth/Survival Assay Migration/Invasion Assay
(Growth factor dependency Assay) (Scratch Assay)

Focus Formation Cell Growth without growth factor

100 100 migration
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control Gene X

0
Control mutant oncogene 0 40 80 0 40 80 invasion
time (h) time (h)
control mutant oncogene
Soft-Agar Colony Assay 3-D Sphere Formation Assay In vivo tumorigenesis Assay
Colony Formation
medium - ] [ —— I : .
— E:" & ~ . control Recombinant ol .
Soft agar = = —] & retrovirus s o |
; - 3Dcutture |, N Y { " 6
oncogene e /§' :
_—_— > b D ol
Control wt mutants L1 - 3

- .
- - - - — . MCF10A cells oncogenes VIS imaging
i 1 ” Luciferase- for Luciferase-
{ | /" expressing cell expression
“ 5 L S ] = -

BRMERERAWSELT v 1 RDOER

Invitro7 v €A 3T XTI6-well 7L — F TOERICHKEILLTEY., NARIV—T v b - O—JAX FERRRDAREE BTV S,
BMICK CTRELHMKEERWNE T EHTES,

Examples of our assay system:

We can use appropriate cell lines for each assays. All in vitroassays use 96-well plates for high-throughput and low-cost analysis.

O ER Ik FTAER ERAAYEYEMRELEL 54—
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Neuronal differentiation inducer

B =  Background

BRAGERENERTHMI 4V IVILENDERRN
DIEAHEETNTWVS,

FHERMIRRD ML - ETE - EFEREL EITERT 5P
FEREEICH L TEMGHEERS (L RER DR RDH
RHSNTVS,

@ Medicinal application of imidazole compounds,
which have various bioactivities is focused.

@ Neuronal differentiation inducer could be a
therapeutic drug for central nervous system
diseases derived from the defects of neural
stem cells.

B = Summary

1AV ERNG(REE LIIEEETEERETS
ageladine AfEE & 1) —X

@ A series of novel ageladine A derivatives,
which has a specific activity on the neuronal
differentiation

] s Advantage
BBNTEEE (FWHIRE10nM)
BRBEKF LR

@ Strong activity (effective at 10 nM)

@ Substructure-dependent function: 3cis
an inhibitor of the neuronal differentiation

HETHREBELEICHTIEERY — FESh
BPHAAAEISE 15 & ICIRII DM LI
@ Lead compounds for neurodegenerative diseases
@ Tools for stem cell biology

> FRRIZBCFRRFAEGRESHEFHAREEOHRBRTT,

» This result is a joint result of
Biofunctional Synthetic Chemistry Laboratory at RIKEN.

OfRER PR F—

< AESHila% AW
in vitro S LEEEE
In vitro neural differentiation method

using mouse ES cell
(Nakayama T. et a/, Neurosci Res. 2003.)

v AESMEE (J1) i
Mouse ES cell (J1) L0

7 85 : MEF
Feeder cell : MEF

Stage 1 Stage 2 Stage 3 Stage 4

¥

B . EBMREIER. Za-A»FALOYT
> (EB) R >> s >> mEHERORE hBROACHE

Ne¥-FFOy7E

HaRER vt MTE
Hanging drop methad

Neural stem cell s Al  peteckady

Ellik
Embryeld body i Aslrocyle

EVIVESHERERIRE LIHRESHE (—8)

A series of new derivatives derived from 2

N S S S
NP N~ N~ N~
N~# N~ZN N~ N N~ZN
HN— N N J  HN— \ HN— \
2 %N ~ N N N N NN
H Ra Rb c

|
R

Ageladine A
(natural product) (2)

(Shengule ef a/, J Med Chem. 2011.)

Pyridine derivative 3a 3b 3¢

Za1—OYBLBRN G HMEBIEEE

Specific activity on the neuronal differentiation

Neuron
Nucleus

R T - x (1 uM treatment)
Pyridine derivative (2)

i Za—AavaeE

48| E Neuronal differentiation activity
H

100
75

501 #1000 nM

=100 nM
=10 nM
£5<0.01
,¥<0.05

25

Neuronal differentiation activity vs contral / %

¥ o s

& Promoted Inhibited
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Drug for epigenomic disruption caused by hyperglycemia

B =  Background

VERTR - BIPEIIRA GEERBEEERE. ShE. VRE. RERBSSUVHV/GEEDVRIT7I2—TH%,
IEVIRTAIARIE, 7/ LRENPESR, BEGFRAR, RTS51V/TGESEDT / LBGEOBXRRIETHS,
.;5 l_:g JL (7/LEFHNIEI 1T 1 7 ARHRERF) OMREISHRICREEZSEEIL, RAGREREDFEELEL
2

@ Hyperglycemia caused by diabetic milieu is a risk factor for various diseases, including neuro-diseases,
hypertension, stroke, immune diseases and cancer. Genome-wide epigenetic information (epigenome)
is essential for proper gene function, including genome-stability, DNA repair, gene expression and
splicing. Disruption of epigenome causes various types of chronic diseases.

B = Summary

BIEEIES/ LOELERITOES5H? Z0EE. BIEICESIES / LREZNHTESLSTWIEFH -
ABEPEFTES,

@ Does hyperglycemia cause a change of epigenome? A compound which prevents hyperglycemia-induced
epigenomic aberration, could be a novel drug for diabetes associated with various diseases.

F| £ Advantage & B Applications

Sh#ENSSIEFRITIEST / LEREDNH BEZEVRI T 775 —LTBRRGHEE (RERE.
BlE. EE. RERBHIUHVEE) OF - afkE

@ Suppression of epigenomic abnormality
that hyperglycemia causes @ Prevention and treatment for Hyper-glycemia

related various diseases, including neuro-diseases,
hypertension, stroke, immune diseases and cancer

Experimental Scheme

Day 0 Day 4 Preventive effect of

Compound Hyperglycemia Compound X
AR = S = / y/ .
4 25 = - — a g ///’ \‘\
AW N )
\ //' N \ S \ Y .
Low glucose (5 mM) - | S St
Wy > L | 4 | 4
Human vascular *.v Normal Abnormal Normal
endothelial cells H
(EA.hy926) Evaluatlop of
O-GIcNAc Histone

Neuro-diseases, hypertension, cancer...

e ve—— b FERRERE LT TRET 3L 5/ LEEOE X b2 0-GlcNAC
—_ EHHRBICESZ EHASHICE ST, ZLTLSIX (BREBARRES)
Compound — — A B C D E F G X DFMEVERICE>T:, TD&KSIC, hf-BRR{LEMXIZSmEICES
IET/LEREEHSIEREZEE TR TEERRLE,
O-GlIcNAc L R (IR B R R R A |

- 5 We found that hyperglycemia condition causes aberrant histone
l 0-GlcNAc modification genome-widely in the culture of human endothelial cells.

!
Abnormally increased by More importantly, addition of compound X (food ingredient) prevented the

high glucose .,
gne aberrant 0-GIcNAc modification.
Compound X: food ingredient Compound X prevented  py e discovered the favorable function of compound X, which protect the
A-G: Structurally-related compound to X aberrant histone O-GIcNAc genome from the hyperglycemia.

FRRIERAFAFRRFEGHPARH  M@RECPHREGERDBBRIR)EDXFBRTT.
FHRGRARE(EROBEFRN SR EFR( RAFUAHFAHR ) ESE - RBFLOEIRICES B XROFM DDEMICEURESHTOEY,

OMEER PR F—. iH Xt PREXFEFERAHRER 52—
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Analytical systems of homologous recombination in the reconstituted chromatin

H &  Background
FEESEE X |3 5RRIc B L TDNA-ESEYIERIB(EDIE1E. BEI A DNA double strand break
DHIITHV THHFREGOERL IRIEETS 3, 1y S ]
*ﬂﬁﬂ?&i@*:l}ﬂ‘]ﬁi?ﬁ% RAD51 3;6DMC1 ‘t*ﬂlﬁ“ﬂaﬁm nucleosome &70 RADS1 (mitosis and meiosis)
’éﬂﬁﬁ'%o DMC1 (meiosis)

RAD51(3{4iRad & VRSB S RO TRIRT 50lcxt L. DMC1
(3 RBRABFRICHREET S,

@ Homologous recombination is important to repair DNA
double strand breaks in mitotic cells and ensure accurate
homologous chromosome segregation in meiotic cells.

@ RAD51 and DMC1 are the central enzymes, which promote
homologous pairing during homologous recombination.

@ RAD51 is expressed in both mitotic and meiotic cells, but e _ -
DMC1 is only produced in meiotic cells. 703 F Y LIcEI SHRRIRA RS

Homologous recombination reaction in chromatin
B =E Summary

RAD513 S UDMC1&FH AR X R IGZ5HE T 5

Homologous pairing

Repaired chromatin

. . nucleosome arra rudeasome aray :
in Vltrﬁ*ﬁg 104 ‘/; ) 33 e -'ﬁ; Ni ng :g 2 DNA double strandbreak
~ =, = = o O H1
o072 F Y EEEHBRENTEMR oot dogf oo Bl 26 o .
ilament RAE ° clecsome
HOTF Y EREE Ui vitrotEFHBIR X TR ORI L el
Chaperones (uM) - - - 0306121203061212
@ We established the /n vitro systems to evaluate " FADe1 (04 b

RADS4 (0.4 uM) -

the RAD51-mediated or DMC1-mediated
homologous recombination reaction using
reconstituted chromatin substrates.

A s Advantage
EHRICSVTHRBRAHTONBIBRTHZ 703 FY &R 0% F L TORADS KM BRI A AR
ZIR3 LRt %R The analytical system of the RAD51-mediated homologous
0% F Y L TOHERERZ RSO BEELHICARIFT recombination reaction in higher order chromatin
BT EHThE

@ The systems established in this study enable

us to analyze homologous recombination in
. . . naked DNA  nucleosome amay 7 Crutin sran brass L ismsdon
chromatin,which is the natural target for — pigh bt ]m
homologous recombination in cells. —*| & Q Q @ '
bl '“'ﬁ:ﬁﬁ\—m
. e [ RADST . w e as Ly
It F Applications NS94 e LTI s |
- .. micleosome R AUCIBOSOME ,

e Juieccom C ] BUEER anay compsmer By !ﬁ mﬂ
HHRRR A ZFA LB GFamokiiEE .
HFEIR A ORI & 3 FEEARA DGR oo e ] I Y=
@ The systems established in this study may o | Q| o m - Joem & %oz
provide a platform technology to develop new '
therapeutic ways for diseases which are caused sO3F Y ElcHsid DMCHEEN LS X RIS
by defective homologous recombination, such DMC1-mediated homologous recombination reaction in chromatin

as cancer and infertility.

Off5xE R BTH E—. /M4 . SASkR (CF& RROXFEFEMRMEL S

7 £ E-mail : contact-tlo@list. da.j
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%itﬁ% W ﬁEﬁzR7 LA)—L% m ( \f;_ Evaluation system for

XILF")— LEEED Tl %

nhucleosome function using
in vitro reconstituted nucleosome

6

I1$4°/ LDNADOfELE %, DNAERFIFERTENITRET S
"TEVIRT14 v IVBIEHR DIBVWFETH S,
DPALGLEDKEERICEWTER M VDERPER PV ORIR
REPRRThTWVS,

=
. PP T ~BRANB
EX b2 VIO B-DNAERHTHZ"RI LY —L" M Chromatin :
DNA Nucleosome

Cell

Regulation of ...

G * Histone variant . B2
‘ “ ‘ Q 5 Q * Histone modification 9 ansEripHion

@ “Nucleosome” encodes epigenetic information,
which regulates genomic DNA function
independent of the DNA sequence.

@ Aberrant expressions of histones and mutation
of the histone genes are found in various
cancer cells.

B B Summary

* replication

Epig y marked Nucl * DNA methylation « repair
H2A.Z Overexpression Breast cancer, Colorectal cancer, Melanoma, *--etc
CENP-A Overexpression Colorectal cancer, Breast cancer, ---etc
macroH2A Reduced protein levels Melanoma, Ovarian cancer, Testicular cancer *--etc
H2A Bbd Overexpression Hodgkin" s lymphoma

Mutation (K27M, G34V/R) Glioblastoma
H3.3 Mutation (K36M) Chondroblastoma

Mutation (G34W/L) Giant cell tumors of bone
H2B Mutation (E76K/Q...etc) Lung Squamous Cell Carcinoma ...etc
H3.1 Mutation (E97K/Q...etc) Bladder cancer ...etc

Vardabasso, et al., Cell. Mol. Life Sci. (2014), Dunican, et al., Oncogene (2002), Tomonaga, et al., Cancer Res., (2003), Kapoor, et al., Nature (2010), Winkler, et al.,
Cancer Immunol. Immunother. (2012), Schwartzentruber, et al., Nature (2012), Behjati, et al., Nat. Genet. (2013), Wu, et al., Nat. Genet. (2012), Kandoth, et al., Nature
(2013)

HERENBIBER I LF Y — LERWEL DRIRFEE
EHIIEHTHY., ThSEGALTHELEICEMKL
AN

@ We established the methods for analyzing
nucleosomes using in vitro reconstitution
system.

] s Advantage
HRENT. TEXETEIEV I RTr v 7 BEIGHELU.
HERMOERESAIERILFY—LEBHEBRTAI LD
AJHETH B,
EEFNRIFE SV, BEEMFRFZTMELDORX Y
L7V — LYt ZRRIRAT e,
@ Nucleosomes encoding epigenetic information
and/or including disease-related mutations
can be reconstituted /n vitro.
@ Structural and physical properties of
nucleosome can be studied with the
reconstituted nucleosomes.

It F Applications

EERIRERALT, BB LTV —LICEA
TR3RFENARIV—T Y MMIERT BEHAHE
EEENRIFBE LT, BEEMFNRRICE>TRY
=27 LI FOEREF = RBITAT6E,
@ Molecules that directly interact with
nucleosomes can be screened with the
reconstituted nucleosomes.
@ Mechanisms how the molecules function to
affect nucleosome properties can be studied
by biochemical and structural analyses.

OffxE R A RE, WEH B, MR CF

BAIKEFBZER M ORE

Aberrants of histones in human cancer cells

‘Eﬂ:’—“?"—ﬂ‘]ﬁ@*ﬁ Biochemical analysis

° L) 3 4
@@ bis [ras Pran Pra [
w. > -, 0 o
o © LR ped W2 Dy [N Tgrrosme
L [

3 e,
25 ; 2,
e
£t 2 RYLAY—LHED
j A, RE LRI AR

26 31 36 41 46 51 56 61 66 71 76 81 86 91
Temperature[°C]

i WERORRAT Structural analysis |

RYLFI—L
BEOERE

7 e

[ 28 E76K nucleosome
[T ]H28B nucleosome

B 7 LF Y —LERBVEIFOM

Representative analyses using /n vitroreconstituted nucleosomes

kT IR

é - g
BB GRRs) 2 S DNAD G B#E L Tk X b > %
46 bijA EHTRIET S
DVQ

e @ EUEBEHAKIL

= X LAY —LEFRELT ZLEY
e HEBMEANEW

= XTLAY —LERELT 2ILEY

XTLAY=Lic
AT SHMBRT

JEg 7

VUUUUVUUUUUUV

BIgRX 7 LF Y —LRIRROISAR

Application for the /n vitroreconstituted nucleosome
to drug screening system

PREXFEFERAHRER 52—
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Novel antimicrobial peptides

T
B &= Background T e
( [(Argr o) pool fArglvnlpooll 1 77 T | ABRTREICEET S
| = [(Arg/T-) pooll = . S AT T I
gﬁumﬁﬁwﬁﬁ? b ( 6‘ P(Arg.f ) pool (containing 27 lrimers}l |"| ):J]'H iy ]| ;igégﬁz;;bé;<ﬁahé
FRNEERROLENE : e o Ty — — [} o
HROBEATF Fig = e .
T 8— I o — €—r R TS/ BRI TS/ BE
_ . I rc—Ir LS —rA—T BAiEEICREL
7A7F7—EIiE>THEENZ L ¢— Fg_f e — c: ,_]HCC I oL ARTFREFF AL,
@ The development of new antibacterial S S " — —"— |
agents was demanded because of | P Ilc" |I c—Ls—Tc—L |
. . . C—IT B- .
increasing threat of multi-drug f,/ \ B—1 ! y, /
resistant bacteria. | trimer peptide library
@ Conventional antimicrobial peptides A ppicly “:C:“ﬂ"i“:“;g"“s’ ] 1 3%;53 gllu"\;i %Z ;2
i i'.!."_'.'--} \_\:i:_;J l\-.‘!.‘;._.a"! [_‘_ j 7 ‘\ l'l.7
are readily degraded by proteases. (Arg/Fr0) (Arg/<) (Arg/Va) (Arg/Fio) A9Y—=vJLEk,
S— R — R — Fig 1. Selection of antimicrobial
m E Summary e Ayt et peptides from collagen-like
(Arg/Hyp) (Lys/Pro) (Lys/Fip) .
peptide library.
3E 15 -u- lllﬁiﬁ-t‘\ b\o‘ l identification of active trimer(s)
NK{HiEICArgs 5 25—, O
CRICVRIVT 1 FERIEZET S 1000
HROMBEFENTFF 3
@ Novel antimicrobial peptides which g -
form triple-helical structure and g
contain Arg cluster in the N-terminal I
region and disulfide bonds in the 0 = —
. . RO-A | RO-B RO-C RO-AN RO-AR RO-AD RO-A0 mag2 POG10
C-terminal region. OB | D D B TP g @0 -
I = @®: Arg-cluster : cysteines = ‘ :1
= 1
#|l = Advantage E2:KBEICH T SREEEORE *
HERDIBESFEDMENME L IZEL S1FRIEF Fig 2. Antimicrobial activity of peptides against £. coli
7077 —EILRRENB T LS MBPRTREICHFE R E RERER T R
SELEAMEDHE SELEAMERET
BEDOXRZAMBENTF FIhH1=22 2 K VEVREEE Cys REDEE Cys RERAT B
. PANT 4 FREGOHE PANT 4 FRERERTD
Al OHESELEL Arg BRI Cys BREEOBRE 15 RERE OB
. e e . Are BRED N RBAELIC
@ This peptide inhibited £. coligrowth Mg I L Cys REOHE i
by a different mechanism from that of T %WKEEE
. oL . Arg D 3oL
low molecular-weight antibiotics. 00 E LRSI C0 Ay REDEE | Yoo, Yoo HOFH IR
@ Remarkably stability in human serum. ~7F FOBR BRERE
- . .. R1LATF FiiE & MEEEDOHBRE
® More potent antimicrobial activity than Table 1. Relationship between peptide structure and
magainin 2. antimicrobial activity
@ Low hemolytic and cytotoxic activities. :::
120
5 F Applications o e
£ a0 P 3 —~0—R3Css-F
BO/RSEICLSRERE. Ohigsicss 3 i e
3 W g —fr—magainin 2 2 —fr—magainin 2
REBRERGE. RIBRERGE 5w oot Wl erosn
—o—melitin 20 —o—malitin
@ Orally administration for treating 2: - 5
o < f———r————n
intestinal tract, intravenous administration 0 N 30 ¢ o3 m“:iﬂw 300 0%
. . . peptide (uM) 1
for urinary tract infection, ‘
and antibacterial eye lotion, etc. E3:(k)k FFmERIcH Y BiamiEEER. (F)HDF#ila%E AL T-Hla Sk

Fig 3. (left) Hemolysis of human red blood cells. (right) Cytotoxicity to HDF cells.

OMixEL:/E EBH BERAAYESEMRNEL 52—
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Method for determining the heat treatment on meat

B =  Background

BAYV 71V FEDNRIRICHEA. BMABRO—IBICIE—EDMBMBLBIETFSNTNS,
L L. RITOEFEHFE (SDS-PAGE) Ic&BREIZFHEBHEET S,

@ Some imported chicken requires heating process for possibility of bird influenza viruses.
But the conventional method is biochemical SDS-PAGE, which takes a lot of time and effort.

B = Summary
MBNIBICE > TR B2 /NVEDE MR, ST/ RRTEEZRVTRAL, SHEOMBNIEIRGE
ZHET S,

@ To determine the heat treatment on meat by evaluation of heat denaturation of protein using
Raman spectroscopic analysis.

#] =  Advantage
FERRIR - FEARAE. FEESR (SPVIERE) THEL MBRKREZHETES.
ARBPICEBHETOFIVERIRY 7 FMIZEATIE, R—2T7 1052 2RAVTHEREZHEICITS
TEDTES,
@ The rapid and reliable technique to evaluate the heat treatment on meat with non-destructive and
non-labeled manner by a portable Raman spectrometer with evaluating software.

It F Applications
RamNRL. aBEORL. REGRBEDEAML.
@ Improvement of food safety and food quality.

@ Prevention of domestic animal infectious diseases.

P
By
[ 9OJW 1663 : * # *
BRYVTIVER—-2TIVSTY ~ 1662 2
Chicken meat and a portable Raman S 80 5 i
spectrometer % @ 1661 4
3Rl 8 70 sl
24 j D 1660
B | +
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@ =EE
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Raman shift / cm-! Raman shift / cm!

E1:BRADST/ANY MV, 1660cm™! E2 : BRADMARBERM (45°C-90°C. 1531F) E3 : E—-maEE E—7 I F I E—211

IKZ2VNIEIKARTB7IF IOV FBR I3 7S FINY FOEE B, E—7MBEOE(bic& Y MEIKEEERIBIRTHE,
5h3,

Fig 1: Raman spectrum of chicken meat, which Fig 2: Raman spectra of chicken meat heated at different  Fig 3: Change of peak position of amide | due to heat
shows amide | band ataround 1660cm-! temperatures (45-90°C , for 1 min) temperature.

corresponding to proteins.

OffFER T FF. M)l EA i ES SHEAFEFERRMEL 57—

E-mail : contact-tlo@list.waseda.jp

OFE BT 5k SERISI EHERZEH Tel ; 03-5286-9867




& \WTLO

Reserch Collaboration and Promotion Center

RaREZRAV =2 N7 DERICFE

Protein crystallization using membrane separation method

B &/ Background S e
2V BONBERRICRETRAELERCF LI LE ;;U o
. . s oEEE <]
2V EOXSWERIFICE T 5 REREIEE R ritAaui il I
BRKHS Y ENRTHEREBSN3FEHIETNTLS AR
@ New crystallization technique of protein is ;J:f;o‘pf)-fgﬂ\ Pttt Tt
needed with fast and low cost
@ Rate-determining point in X-ray structure
analysis of protein is a crystallization step
@ Reproducible and short-time procedures are HRDZVINVBERFE (\FV5FQYTiE)
needed for protein crysta"ization ﬁi‘u*ﬁﬂii?‘liﬂﬁb‘b‘ U . §E Lf:ﬁﬂaﬁ?’éﬁ% Z &b‘ﬁ Lll\o

Conventional method of protein crystallization (Hanging drop method)
It takes a few days or more. Controlled crystallization is not easy.
B = Summary
RN BBIREZRAWVSI ETE VNI HEBRE R
ERDREICE Y REEE ZERICHIE
2N GREREBRICHBEENH THE 2

@ Protein solution is concentrated by using
ultrafilter

@ Concentration speed is controlled optionally
by pressure control

o it;rs))a,ration and collection of proteins are very ggf’gfgf\fg‘ggﬁg 13

Schematic diagram of ultrafiltration membrane separator
Protein crystals reveal on an ultrafiltration membrane.

#| = Advantage
BEORSHMREEZEATSILTERIKITAS

BIRitS S CHHOERILIZH S el Qfﬁ 3 ‘ ; R
o o - R =
EEREG2 VNI EIISADAIEETH S © edym P R _ liem
o Ea.sz.proteln cbrystalllzatlont by converting an 0Pl 0 . @ A (,Q (_/ ._ St 2
existing membrane separator ]mw: e pem PR o
@ Plasticity and shortening are expected 958 0
T . . . . 0.3MPa <> N R D
@ Application is possible for various proteins widely L ~ \I _ = c =
=i 1nnpm ~"|100um 100 pm 100 pm
15°C 20°C 25°C

ANV EBHRHEDORELERIV—=VT
AYN7EHADIOT T F7 1 — b2 FEEER 4 N
EFATEZ 2ERILDENTOBIRRER

@ Quick screening of proteins for medicine
manufacturer ENSEGREERE LR
B#snhsavns88R (VYF—L)
@ Replacement of chromatography for Protein crystals of lysozyme obtained
preparations of protein medicines by controlling pressure and temperature.

@ In vitro experiment of bio-crystallization

100 pL
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New interface measurement technology

Zromee | SFRERE | BERERR | TOLRERR
= Background Depthvresoution | Meleclarancure | ohentonel | sty
OotR7O—7hEHEVREIRZEFESFRADZIAHDEEE |xer.-noa- O (0.1nm) A o) o)
J— . S . Spgctrosc?pic A (1nm) A o o)
CHERBDOKRE TIRIED IR Ellipsometry
@ Non-destructive depth profile analysis is difficult TOF-SIMS mt&:e(:ti:r:c)tive 0 - -
. o . . measurement
o Measu.rmg equipment is huge, and complicated SFG_spectroscopy a (1nm) o o o
operation
O, KDIHEX
IRRAS A (10nm) O interference of O
__ the water
B = Summary Microscopicraman |3 (100 A o
’ﬁm 75 Z‘:E yt y# tﬁmigﬁs?yaﬁ%mm Lr: Angle-resolved XPS O (0.1nm) A -
R UaIEIC K B RmEHME A (Inm)
. _ TEM HiEdestructive A - -
OHRGT/IBED TRERITSXEV/ LY pe— measurement
= ps K O
% e AR TS ol L Quppos | O 0100 pagugin | O o
‘i&#ﬁ%ﬁ?ﬁﬁgaﬁo.‘] nmI{TF. ;mi;'zoa)i’qﬁ * Reflection X-rays, neutron line analysis
@ New interface measurement technology with a surface o of Iﬁﬁf;}tﬁ;ﬁ ‘tf‘””“‘? et
plasmon sensor and surface enhanced Raman scattering Comparison of analytical methods for buried interface
@ “Reflection-type plasmon sensor” with a novel nano BN Irradiation
structure was developed ﬂ
@ Versatile design of sensor corresponding measurement samples M85 MEK Enhanced Raman scattering f’z‘;ﬁfm“ :’?:f,:gf’.,";:'mfu
&‘G#t&ﬂ.
@ Sensor can nondestructively observe phenomenon at liquid e f : Surface / P
/solid interfaces in-situ with a depth-resolution of 0.1nmor less T R " T # TN mER
Si0,/sidAR Substrate e\ HI2%E
oy otk EHEELY
“‘\ . _ Schematic diagram of the sensor Cross section structure
OF/ A=V TREHN-ERRED 57 FIREE i EICEHR
O FEDREE 0. 1InmIU T, FRD10EL DB oo 0 S

P O A A I, i 4 s A

OSIRE. MR RiE. TOBTEHETHE

@ Molecular configuration at buried interface, i.e. solid
Nliquid, is simply measured in nanometer scale

s S g R e e N s
P e

Intensity / cps

@ High depth-resolution 0.1nm, sensitivity of 10 times . R e

or more compared with the previous method

200 400 600 800 1000 1200 1400

Raman Shift / em’!
@ High precision, and nondestructive measurement, SORFE TS XE /T EL FSIVKBROFEICEIFB AN RV,
low cost and in-situ measurement fARmED S DIERE0.SnmBICANY MIVE(LE R,

Raman spectra of hydrazine adsorbed on the Cu sensor from the water solution
as a function of the distance from the sensor surface with a step of 0.5nm.

It F Applications

CHRIRERMODFIBEPHBOEYIRE e SR R4HEI > IR L T3mE10ppb
SR, BEBHA(VOC, 1BRE. BELGERELEE DAFIVAIVHTREVDARY PV,

ERUEERMEST (VOO HRtEE
LTOA.

EHTHELHEH ZDIREHATEE,
Raman spectrum of methyl mercaptane,

concentration of 10ppm, adsorbed on Ag
Sensor.

Applied to gas sensor for volatile organic
200 S compounds (VOC).
0 00w e Potential to detect ultra-small amount of
Raman Shift (cm ™) A
organic gases.

Bakton
@ Dynamic observation of molecular structure,

metabolism of cellmembrane surface, Vital reaction,
Organic gas (e.g. VOC, explosives, drug) and so on

[ntensity (a.u.)
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Joint Product Development
FBEMAS /) —IDRIV—=V VAT

Noninvasive Automated Melanoma Screening System

BEXBANI PMIVL A =TIV TRE

Forensic Investigation Support System

B
Hyperspectral Imager unit

\\

|

il

IRHH
2z
TEETERER

lock cancellation
switch

Control unit and |
white-light source

. '
Practical prototype MSI-03r

@ System to disseminate from a melanoma from other
pigmented skin lesions

@ Objective index based on the information of the pigment
molecules

@ Complete automatic diagnosis support system
Clinical test (on going):
Dermatology division, Shizuoka Cancer Center Hospital; Department of dermatology,
Shinshu University Hospital; Department of Dermatology,
Lund University Hospital
Near future schedule:
Dermatologic Oncology Clinic, National Cancer Center

BRERERN  HSI

Nir-Hyperspectral imager for ocular fundus diseases

The equipment can support of diagnose about the arteriovenous . 100% detection/identiﬁcation of latent forensic traces

vascular status of the fundus of the retina, choroid in a @ Use Hyperspectral imaging(HsI) )
noninvasive. @ Rapid/non-destructive/non-contact Inspection

Human origin traces* in crime scenes is multilaterally analyzed
Clinical test (finished): by nondestructive/noncontact. Data compatibility with an existing
Ophthalmic clinic, Tokyo Medical University Hospital equipment.
Near future schedule: Excellent in the portability to scenes.
Ophthalmic Oncology Clinic, National Cancer Center % fat, protein (amino acids) included in finger palm print/the body fluid
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Powerful Compton Camera CO, capture - supply technology for Greenhouse

Weight

L‘ '|II : II:
L] ,a_ II-'

R

\

Portable Compton Camera .. /
Development of small, light ,high performance Compton camera e
High sensitivity by scintillator / MPPC
Imaging by Back projection / MLEM method Zeo Collect: CO, capturessupply system
% MPPC : semiconductor light detecting element PERF:CO,is concentrated to 4000ppm or more./recoveryssupply

(Multi-Pixel Photon Counter)

EEERHRIR LR
Portable Radiation Detector

Portable Radiation Detector

(GANMMASPOTTER)
1% &E:Performance
Detection radiation y - ray
Al E 0.00~19.99 xSv/h = = =
Measurement range (fstHeE 3K ;radiation dose) "
CO, enrichment No enrichment

?E‘?;!%E +10% LA (within £10%)
ndication error Cs137H % E |14 222 = &5 . .

Error range for the Cs137 standard value Farm product promotion with the recovered CO,
ITHRILE—EE 60keVIL E In the strawberry cultivation, ayield is increased by 30% to 40%
Energy range more than 60keV with the enrichment. Sweetness was also increased.
= 165g(EMARLEEED)
weight 165 g (including batteries)
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