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Life Expectancy at Birth

(2008, by the Japanese Ministry of Health, Labor, and Welfare)

Female: 86.05 years (the longest in the world)

Male: 79.29 years (the 4" in the world)



Japanese

: ' \ Blessed with a Variety of
i Healthy Traditional Foods

Abundant Experience on
Functional Food Factors

i AccuaTed research data
,and experience will help health

¥ promotion of other countriesl!
R .



http://english.daegu.go.kr/UploadFile/Tour/foodimg016_a.jpg

Functional Food in Japan — Food for Specified Health Uses (FOSHU)

Japan explores the boundary
between food and medicine
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by new legislation miradeeed List Seplem-
Ber. Shiseido's product consists ol rice fram
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moved for the benefil of those allergic o i1,

Far unexpluned ressans, alleray o rice
has become commaen m Japan, alflicting
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weleomed by the Japanese

Shiserda senpineered rice 1S one of nany
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i Lie Dzled by university researchers is be-
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prasducts being developed by hundreds of

phasphita milk, prachaced by Morsga Milk
Cormpany For patients with chronic kidngey
disorders. Tlharteen athers are in the Tinal
Bl s ol 1 .,'i:__'l'ul--'.u,';'l appreval process
(see Mzere ), incleding eliposaccharide-hased
fooids for regulating intestinal Mo, peptidae-
bised Sols T regulating maiscral absorp-
tion and o materinl based on sova ban
proweim Fer regulating blead chalesieral,

Acoording 1o Soach A of Tokya Llmes
verstly 's Depantmeent of Agriculiural Chem-
ety s s a nsermber of ane of dee e Do
carmmiiess setup ke the msiny al el
ancd Wellzre, “an least 200 companics' are
invalved in the research and desvelaprenl ul
plivsiolagieally Tunctional foods, Arnl says
thal commmarmies such o Bestle are alsa in-
volved. He is surprised thot there seems 1o
b less achivily in the Uniced States,

Adtheugh it s oot legal in Japm e sell
prodiscts such as these as food, approval
allws compimies e claim medical Benetiis
on their labels. Crtics ore worried thal the
appieaval process, which takes ene 0 twa
Vil re. will mat be sirict enogth, il Chisenba's
pice was tested on about 2 000 potients be-
lare approwvil.
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Omics Analyses in Food and Nutrition Science

METABOLIC PATHWAYS

Transcriptomics
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Effects of Dietary Protein Deprivation and Amino
Acid Deprivation on mRNA Levels of IGFBP-1 Gene

Rat Liver

Relative mRNA Levels
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Transcriptome Analysis
of the Effect of Food

A

Comprehensive Evaluation
of the Function and Safety

I

Exhaustive Analysis of &ene
Expressi

- Intake of Nutrients
CO/’)Z'/’O/ : :  Functional Food Factors

Animals - Excessive Intake

"X Control
- P x1/5

DNA Microarray Analysis



The World of OMICS

Target Omics Discipline Nutritional Omics

Klutrigenomics
(narrow sense)

Nutritranscriptomics

Genes —— Genomics —

Transcripts — Transcriptomics
Proteins —— Proteomics Nutriproteomics

Metabolites — Metabolomics Nutrimetabolomicé

Nutrigenomics
Nutriomics



Other OMICS

Epigenomics (Chromatin Modification)
Interactomics (Protein-Protein Interaction)

Toponomics (Cellular Localization)
(Localizomics)

Fluxomics (Cellular Flux of Metabolites)
Lipidomics (Lipids)

Glycomics (Sugars)

. CAUTION: Economics and Comics Do NOT
° Belong to the Omics Family



Use of DNA Microarray

1.Nutritional Intervention

2.Known Function
of a Food Factor

3. A Food Material or
Component of Interest

[]
DNA Microarray and Other Omics Analyses

Undersl‘rcmd ing l

Whole Response  Understanding
Mechanisms

Unknown Functionality
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12% Casein 12% Gluten Protein Free
(12C) §vic) (PF)
Casein 140 (+Met 2) 0] 0]
Gluten 0 150 08
Cornstarch 65506 65408 7590
Mineral Mix 40 40 40
Vitamin Mix 10 10 10
Cellurose 100 100 100
Choline chloride 2 2 2
Essential Amino Acid Pattern of Gluten

' Rat Body Weight
lle 240
Leu | 12C

220 F _ o 12G
Lys 200 | =]=
Met+Cys 180 +
Phe+Tyr - W

Thr 140 4
Trp 120 - - - ' '
Val -4 -2 0 2 4 6

50
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To obtain a comprehensive view of the changes in
gene expression in response to the alteration of
protein nutrition

Method
Male Wistar rats ( 5 wk old)

12% Casein

Protein Free

. RI_\IA extraction
(Liver, Muscle,,,)

12% Gluten

-6 0 7 (Day) ‘

Feeding (10:00~18:00) i?}a‘ji‘gﬁfy@rﬁgﬁﬁf




Ingestion of Gluten Up-regulates Genes for
Both Synthesis and Catabolism of Cholesterol

2 Acetyl-CoA Lanosterol
Lanosterol
14-demethylase
(3.2)

Acetoacetyl-CoA 14-demethyl lanosterol

HMG-CoA synthase l

(5.4) l
HMG-CoA
/ HMG-CoA reductase / Dehydrocholesterol
(4.4) Dehydrocholesterol
reductase
Mevalonate (3.2)
Squalene synthetase
(4.4) l Cholesterol
Squalene Cholesterol
: 7-a hydroxylase
Squalene eposidase (2.5)
(5.8) :

Squalene epoxide 7a-Hydroxycholesterol



Protein Nutrition and Skin Gene Expression

12% Casein Diet 12C
Pellct R

: Casein Casein
Diet “piet  Diet 129 Gluten (12G)
Protein- Free Diet (PF)
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Professional Program for Agricultural
Bioinformatics (Tokyo Univ.)

. "} Professional Programme for Agricultural Bioinformatics
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Outline of the Agricultural Bioinformatics Unit

- 1
Educational Program

Fundamentals
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Choice of Normalization Method
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Other Ongoing Projects
(transcriptomics)

Deficiency and Excess of Amino Acids
Specific Proteins and Pepetides

Protein Intake Levels at Various Life Stage

Effect of Dietary Factor on Longevity, Diabetes, Hypertension

Effect of Biolgical Rhythm and Exercise on Gene Expression

Insulin-mimetic Activity of Soy Isoflavone
Hypocholesteroleamic Effect of Sulfur-Containing Amino Acid

Anti-obesity Effect of Dietary Amino Acid Supplementation



Stimulation of Glucose Uptake by a Soy
Isoflavone, Genistein, in L6 Myotubes

[Cells] L6 myotubes (from rattus)

[ Differentiation for o
: Cultivation for 4 hours
nine to eleven days
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Genistein Seems to Activate Two Pathways
Leading to 6LUT4 Translocation

The rise of the ratio of AMP to ATF

Insulin receptor

’ Activation of some 1
protein kinases The activation of AMPK
including IRS-1 1

o) (and

Translocati@ ‘:I'ransloc on
@ Glucose
2

Gluc.os.e ‘



A Typical Flow of DNA Microarray Data Analysis
for Food and Nutrition Science

Raw Data mp Normalization m) Filtering

g

Cluster Analysis, Principal Component Analysis, etc. @
(Tendency, Extraction of Marker Genes)

Each Responder Genes
(Rank Analysis, Statistical, Fold change...)

Annotation '

» _ Interpretation

» Functional Categorya Discussion
Pathway Analysis

) Comparison with Other Data, BEICLETS
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Nutrigenomics Database

ABOUT

Nutrigenomics database was designed for effsctive storags,
management, analysis and sharing of gene sxpression data
to nutritional scientists invelved in the microarray
experiment. Currently, there are more than 300
publications and several expresssion data sats available for
any user. This database offers a selution for scientists who
need advanced search for microarray data related to
nutrition. Although this database is still under testing and
construction, please try out and send us any comments or
suggestions.

Adminiztrator of thiz web site

K. Saito

FEATURES

s Simple pull-down search
-The search engine enables vou to access, easily and
intuitively to all the information from published
nutrigenomics studies and azzociated gene expresszion
data by the carefully selected nutrition-related keywords
in the search menu.

CURRENT STATUS

Total number of publications : 307

Total number of arryadata
-Experiments : 43
-Hybridizations - 126
Last Update 2007 Dec 1
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