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Executive Summary

Japan is experiencing rapid progress in the aging of the population ahead of the rest of
the world, and the total population is considered to significantly decrease in the future
especially for the young working age group. Additionally, medical and nursing care costs
are considered to further increase in the future due to the advancement of medical
techniques and increased demand for medical and health care. It is predicted that these
issues will result in slowdown in the economic growth potential due to reduced domestic
demands, reduction in the domestic production capability due to a decreasing working
population, and failure of the medical and nursing care system, posing an extremely
severe and difficult future for Japan. There are various factors intricately involved with
the said issues. However, it should be possible to change the future of Japan by
continuously promoting appropriate mid-to-long term remedial measures from early
stages. CRDS has considered possible solutions by means of science and technology from
the perspective of human health, in order to identify effective measures to counter these
difficult issues.

First, CRDS specified three social expectations related to Auman health, namely, 1)
realization of healthy longevity from the viewpoint of the nation, 2) ensured continuation
of social security systems (e.g., optimization of medical and nursing care costs) from the
viewpoint of the government, and 3) activation of medical and healthcare industry from
the viewpoint of the industry. CRDS concluded that science and technology that satisfy
these expectations and have the maximum impact on each social expectation are strongly
required. In order to identify the specific direction of science and technology, CRDS
conducted numerous literature reviews, overseas on-site investigations, opinion
exchanges with experts, discussions at workshops, and so on. CRDS then conducted
consideration on R&D strategy that needs to be promoted by overlooking the medical
service provision and medical techniques for each health phase, the main health status
and disease for each age group, the main relevant science and technology measures in
Japan, and so on.

Diseases that may cause significant reduction in QOL of people and cause a large
social burden in the future have become a major concern in both developed and
developing countries through the world. Examples of such diseases are cardio-metabolic
diseases, chronic obstructive pulmonary disease (COPD), mental disorders, dementia,
and cancers. Appropriate measures against such diseases are in strong demand.

It has been known that these diseases break out as a result of gradual accumulation of
disease risk factors through long-term interactions between genetic predisposition and
environmental factors. It is considered that diseases that develop through such process
are difficult to cure completely after onset and it is more efficient to intervene at early

stages. For that reason, in FY2010, CRDS proposed the importance of a new healthcare
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and medical concept called preemptive medicine. Preemptive medicine is a medical
method that identifies high risk groups through low-cost and highly accurate onset
prediction techniques. Its aim is to protect the health of the nation through application of
low-cost and effective preventive intervention techniques and to significantly reduce
medical costs etc. by drastically reducing the number of progressors. It also aims at
acquisition of foreign currencies through overseas expansion of preemptive medicine
developed by dJapan. Therefore, preemptive medicine satisfies all three social
expectations stated above simultaneously. In late years scientific findings related to
preemptive medicine have rapidly accumulated, and CRDS conducted consideration on
R&D strategies taking into account their latest trend and on the measures for social
implementation.

The onset period of chronic diseases subject to preemptive medicine varies depending
on the disease (e.g., diabetes, Alzheimer dementia, cancer). Therefore, accumulation of
disease risk factors may also exhibit various time dependencies related to the disease. In
order to realize highly efficient and effective preemptive medicine, establishment of
highly accurate disease risk assessment techniques as well as risk-specific preventive
intervention techniques is strongly required through comprehensive identification of
disease risk factors (i.e. what kinds of risk factors exist at what time and period of
human life and at what strength) and time-serial analysis of the factors.

Regarding the time and period that preemptive medicine needs to focus on, important
findings have become available recently. There are various reports (e.g., birth cohort
studies conducted for decades in Europe and so on) indicating strong associations
between environmental factors during the fetal period and infancy and obesity,
cardio-metabolic diseases (e.g., diabetes, cardiovascular diseases), developmental
disorders, mental disorders, and so on. All these diseases are considered to become an
increasingly serious issue in Japan and the rest of the world in the future, and this is a
highly important finding.

The above finding has a major significance in envisaging the ideal future healthcare
and medical services. For instance, obesity and cardio-metabolic diseases are considered
to develop over a long period of time, and conventional treatment methods have provided
care mainly for healthy-looking middle-aged and elderly people. The above finding,
however, indicates the importance of care from a far earlier time of life, even as far back
as to the fetal period and infancy. Therefore, in order to efficiently and effectively
promote preemptive medicine and assuredly satisfy social expectations, it is important to
promote preemptive medicine throughout a lifetime.

Representative risk factors identified by cohort studies in Europe include
undernutrition of pregnant women and low birth weight. Japanese women are relatively
lean compared to those in other developed countries and the rate of low birth weight
infants is high supported by the medical concept existing in Japan, hAave a small baby

and raise to grow big. These facts indicate Japanese children are born with high disease
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risks, and it can be said that strategic action against these facts is an urgent task.
Additionally, genetic predisposition of Japanese people is different that of western people,
and environmental factors, medical services, social environment, etc. in Japan are
different from those in western countries. For that reason, findings obtained in Europe
may not be directly applicable to Japanese people, and establishment of scientific
evidence targeting Japanese people is urgently required.

Childhood that comes after infancy is also a period where major physical development
takes place, and it is considered that many disease risk factors accumulate during
childhood due to the external environment. Childhood also allows for application of a
wider variety of preventive intervention techniques (e.g., health education), and
childhood is considered to be an important period to focus on in addition to the fetal
period and infancy.

Currently, measures involved with preemptive medicine are gradually put into
practice in Japan. While the number of measures that apply to the period from the fetal
period to childhood is small, establishment of epidemiology bases required to conduct
such studies is in progress. An environment that significantly accelerates research in the
relevant fields in the future is gradually forming. Therefore, the present proposal
addresses preemptive medicine promotion strategies focusing on the period from the
fetal period to childhood.

CRDS conducted considerations on specific R&D strategies based on the factors above.
CRDS came to a conclusion that it is important to carry out measures that 1) identify
associations between the environmental factors during the period from the fetal period to
childhood and onset of diseases at a later time, 2) elucidate the background mechanisms,
3) establish preemptive medicine techniques based on the basic findings, and 4) promote
social implementation taking into account the ethical, legal and social implications
(ELSI) and costs.

m Specific R&D Tasks and Promotion Measures
The themes that need to be promoted in the future are roughly classified into the three
categories listed below. The important items common to all three themes include:
specification of core institutions and organizations that supervise the whole project from
a mid-to-long term viewpoint; acquisition of human resources and development of the
next generation; and appropriate activities in the perspective of ELSI.
e Establishment, operation and utilization of epidemiology bases
Integration (formation of consortium) of existing birth cohort, relevant biobank and
so on shall be promoted in order to establish an environment that facilitates access to
the data by researchers. Regarding important data items which are unable to be
obtained by existing epidemiology bases, establishment of new epidemiology bases
shall be planned based on thorough discussions (including measures to ensure

mid-to-long term funding) and are to be commenced at the optimal time. The value of
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epidemiology information bases drastically increases through as-available introduction
of latest findings and techniques from life sciences, measurement and analysis
techniques, big data studies, and so on.
e Promotion of basic and fundamental life science studies

Epigenetic studies using model animals and human samples (placentas, umbilical
cord blood, blood of pregnant women, and other biological samples), nutritional science
studies, disease studies, and behavior science studies shall be promoted. Associations
between the environmental factors during the period from the fetal period to childhood
and related diseases and epigenetic transitions shall be elucidated. The importance of
dietary habit (nutrition) is considered to be high among environmental factors, and
nutrients with larger impacts shall be identified in detail. Additionally, biomarker
discovery and a search for intervention methods for the period from the fetal period to
childhood shall be conducted by making the best use of findings mainly obtained in
disease studies for adults. Associations between various activities (e.g., sleep) and
disease onset shall be clarified through promotion of behavior science studies on
human fetuses and infants. Measurement techniques are essential for promotion of
these scientific studies, and fetal measurement and analysis technique studies (as well
as infant and child measurement and analysis technique studies) shall be promoted
where a major breakthrough is expectant.
e Promotion of R&D towards social implementation and impact assessment involved

with implementation

A package (disease risk assessment and intervention model) necessary for social
implementation of preemptive medicine shall be established for each disease by
collecting, managing and analyzing in detail the big data obtained through promotion
of epidemiological studies and life science studies. Impact on the health, economy and
society shall be quantitatively assessed in order to achieve maximum impact for the

minimum implementation costs (measurement and analysis items).

In studies using prospective birth cohorts, the timing of obtaining achievements may
vary depending on the onset age of the disease. For instance, studies on developmental
disorders are expected to produce major outcomes in a few years, while studies on
lifestyle-related diseases may require approximately 30-50 years or more to obtain
meaningful outcomes and thus mid-to-long term activities are essential. Meanwhile,
integrated analysis of various existing cohort and data groups obtained through
governmental measures as well as studies using model animals and human samples are
expected to produce a certain level of outcome in a relatively short period of time. It is
important to continue producing various outcomes in a short-, medium- and long-term
basis through strategic promotion of these studies and to continue promoting social

implementation of preemptive medicine at the same time.
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ERRIBEE (BERAR T REPEE SR ER AR, WREESS)

S N=1 S NP
HA B SRR (S = AR B )
el 75 WLz (A R R S IR Jeis)
Ve SR RTS8 (B SL ORI R 7P A TG BR BRI 2850)
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1 2. BRSO

K & BT 2 ENAORIICET 5. WEB ABBROFE, 5 L OWASMTRED
SRR O Y Th 5.

(1) EPWHEERIZOLT (R4)

BRI, RO H L HETR— MIERZED LN TEY, FiichA =R — Mg
HEFE SN TWD, JRIFH~/NEIBREE & Z D% O BRI L OBf% (DOHaD k) Off
HAETEHE Licak— MISEIE 0, EaR— MEETHELONTEROT T i
fENTT 22 LT, ABLIIEHWEZOMABBELNDL DO EEZ LD,

KETIE, HAEaR— MIEIXHEV Ao, £, KA 2/ — MFSEAGFHE
ENTWAR, LPFLUBIERICEAL THWARNWE I ICRZITOND,

HATIL, ZNETIC—EHZOHEaR— MIENED LN TEY, TETERIEAT ¢
TN AN CCEHRFE), =aF ) RER) 72 EORBBLMNA 28— ML 52
WIZHEATEY | EEitst g niEn>o5 %,

x4 HEaR—FAELZEDOYR K

i‘E&l‘, 7N oIy g BE
bc
Department for | Birth Cohort Facility | * 2014 N SEAE S B a7R— b (Life Study) EBEFEDIAR— b T—2DHESEE - DHT
.. |Business, Project (CLOSER) Of&7Ov Y rTHY ., OV FURENTOS ) FEEE
E Innovation and s FE(E&L335milion, EPHRR A4/ R— 3 - HEEE (BIS) I[T& Y KFEATERER
Skills (BIS) KZBMICXHE SN S Large Facilities Capital Fund (LFCF)IZ& Y, £285million A Life
Study (k) IZBIRL. 7&Y D &5-million I% CLOSER (#kik) IZBIR™
ESRC CLOSER®™ - Birth Cohort Facility Project D—IB& L C 2012 £ 9 B & Y 5 EREma N T B ak— F
(Economic and BEIOYS A
Social » FHEH[I&5-milion (ESRC (3million) & MRC (2million) M3z H)
Research % 65 ERIChEYRETERINTE I DOHREIR— MARIZKDT—4FA%E
Council) BEItT 54 T7S58([EEHNMET D (National Survey of Health and Development (the
1946 Birth Cohort)®®, National Child Development Study (the 1958 Birth Cohort)*’, 1970 Birth
- Cohort Study®, Avon Longitudinal Study of Parents and Children (#1f) . Millennium Cohort
E Study®. Southampton Women’s Survey®. Hertfordshire Cohort Study*'. Understanding
Society, Life Study (i%if))
+ T—4f#H7 . CLOSER &, £& 9 2OHAaR— FHEBIICIREL TEFET—FITH
L. FIRENEENL TV ERETESOD T v I+ —LTEAEL . CLOSER ME
HBIEENFICTERINT 9 DOAR— b T—2 % - BEL, TOREELRT S,
BAMGIEEZENBFIE. AOBE, 102 — 3y N ERE, BREE (BELRE) L&FM.
TEEFRA. RA. BERELE., HIAE. AOBEODEHTIE. FEI5. BHEE, B4
FIHRRCELGEDOTHRAZEREL. 9 20K—FT—2ZBELTLSY,

3 http://www.ucl.ac.uk/news/news-articles/1103/11030101

% http://www.closerprogramme.co.uk/wordpress/?p=334

3 http://www.nshd.mrc.ac.uk/

37 http://www.cls.ioe.ac.uk/page.aspx?&sitesectionid=724&sitesectiontitle=Welcome+to+the+1958+National+Child+Development+Study
http://www.cls.ioe.ac.uk/page.aspx?&sitesectionid=795&sitesectiontitle=Welcome+to+the+1970+British+Cohort+Study

http://www.cls.ioe.ac.uk/page.aspx?&sitesectionid=851&sitesectiontitle=Welcome+to+the+Millennium+Cohort+Study

38
39
40 http://www.mrc.soton.ac.uk/sws/
4

http://www.mrc.soton.ac.uk/herts/

42 http://www.closerprogramme.co.uk/wordpress/?page_id=1157
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University

s

College London

Life Study* *-

cEERAKOHEIR—TOSS A

s 2014 FH 5 2018 FETIC, RETEENIEDR 8 HANSMEBE

+ FEIL&28.5million

« BFZE#4E - Prof. Carol Dezateux of University College London

CHART—V  HEKRELHRO—E, FOERARKRLBRFRE., BEY - ALRHORE.

PREOREE - R - HE. FELORMERE, HRAOKE - FEL O - EF.
BELBRAGLE. BEEM - HRBZNT TO—FICLKYHART - Z&E

CWIRAE . T EEREHOREERB L TER, 9. FRFEER 12 5 ADK

BT. FELOMBOER - ARE - KEHEZAT. £k 6 v AL 2 v BOBEKBTEE -
AE - BFE - BAERZAE. £ASHMELTBEE. BHEOMEOME - R - EERE
Bl, FELITHALTIIHEROES - BRBICMZ . BROBENEHAEMHER (Life Study
IZ8MLTWBERBR) ISTEES,

University
Bristol

s

of

ALSPAC“‘ 48, 49

- 1990 F(ZRAtA S h, BELETHOIKR—rTOIS A
- PELEEILH 23 B (2010 ££~2019 5. Wellcome BfF. MRC AVZH), 2010 ££~2013

£ 10{8M. 2014 F£~2019 F : 5 13 {8,

- SINEDOHRE : 1147 152474 (1990 &£ 4 A~1992 F 12 BORIZS M) . 14775 BDFE

3DS5L, " BRETEBRELEFELOHIEL 14701 &

CHRT—Y RS WA, DEEE. AL 50, AR, EREE) T£EEIE  £9.

FIES. 7iva—iv) THE : B, FEER. FEEST). FELLBHOMAEHRR
& L= ERIRE Z R 1E

CHRAESIEDOT U — FAE (K% 4 BR~18 ). 9 BOBEKREHMEAR (7~17 &%)
HEREE  FED 11343 859D DNA, 8365 BN DY/ LTA FF—4, 2000 2HDYT

J LBHTT—45. 1,000 &40 DNA A FILEH U TILEFTN L DRERVEERRE

Early Nutrition
(Long-term effects
of early nutrition on
later health) °'- %2

- EEHARS : 20122 A1 BH D 5 £/

- FEHAEE - €11.12 million (KERH M ALE)

- SINHEEE - 36 BAZUAERE (12 HE : B, KE. A—X 35U 7)

CHRT—< (28 T—7) : [EERH. DREAICETIELNA (RERE) O74+0—

TyTE. TOROERR. BRERER. MRERA~NOFZEOER) [FANEZHR

(¥ : ALSPAC, T>¥—% :DNBC. /L7 z— : NMCC & ED#HEHLE LT DA EEME
DIFR) | T2, Hia. D FEYEMAE : 452 DOHaD EFEER L DEEE RO, FEK
L. B, BIRBAER. AR Y v VIERE. BRE. REHRE. PALOERER
fR) TRBICETIHEEREDER). BEA Y b - DREEA Y AR - 1T
IRRT. SEIRBEDONAICE DT FHLICET 2ERBEMT TRIHARE : BRFE (N
RIZHT DEBENAME) ) (ERICHT 2EHBER) (MEELE)

University
Groningen

CANGVES

of

Llfe Line53. 54, 55

- EHEHERS : 2004 £ ~2036 5 (2004 FF~2006 £ : ZEfFHAR. 2007 F£~2013 & : F—RIF

FRUREEHARE]. 2011 £E~2036 £ : BEMEAR)

- TH B - thFERIK (80%). FO—ZUSVKEEREUA— (15%). RIEFHRE

HiE (5%) T LN

- BMEIRE . £165000 A - - - K9 1: BorR:25~50 4% (145000 N), FDEIEE

(#9 30,000 A). B% 2 ARE : 55 mklE (#5500 A : B 10K, EH3: F&
3 25 R (%9 35,000 A) %6

CHIRT Y HEORE. RUENLDOEHEICET 5 RV AF EEHEF EIEF.

R, #8EF) OREICCH-HEREOHRE! (FHZzRBL-2EFEREORET
BIZE>TRVEEGIVRAVEADRAEI TENoDHB Y RVEFOFEML - EEA S
ZRXLOEE] Ths, RF - RS, DRE, BRE, M- HERERE, LTI B
MEBOHHNT TO—F | TEA - REICETEERFHREOST L )R ERADET
i) THELEROIES - BERAOEEL)

CBIRAE T — MR, AFEN (0% - R) BERFAREELFART, 25<

&3 30 ERLBH S, 5 FIC 1 Life Line ARFIDGHRZFE, KHRIOMOEARIL.
For— bMRAEEERTE,

43

44

45

46

47

48

49

50

5

52

53

54

55

56

http://www.lifestudy.ac.uk/homepage

http://www.esrc.ac.uk/research/surveys/life—study.aspx
https://iris.ucl.ac.uk/iris/browse/profile?upi=CDEZA65
http://www.lifestudy.ac.uk/research

http://www.bristol.ac.uk/alspac/participants/
http://www.bristol.ac.uk/alspac/news/2014/202 html
http://www.wellcome.ac.uk/Funding/Biomedical-science/Funded—projects/Major—initiatives/ALSPAC/
http://ije.oxfordjournals.org/content/early/2012/04/14/ije.dys066.full

http://www.project—earlynutrition.eu/index.html

http://www.metabolic-programming.org/obesity/

https://www.bioshare.eu/content/lifelines—cohort—study—biobank

http://www.healthyageingcampus.nl/Research/LifeLines.aspx

http://www.p3gobservatory.org:8080/ catalogue.htm?studyld=99

https://www.lifelines.nl/lifelines—research/study—design
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Erasmus Generation R % % | . SREAHARY : 2002 &£ ~RAEALITH

University - FPERE M4 EA MRBOAMERC)., RBELISALARENXE

s FEAR : T—2UE 22 B, U TILEHE 3,700 5A. BME L OBRMRE 4,200 5
M. Z0fth 3400 5M

- SINERE - 4387 9,778 A (2002 ££~2006 £ H)L— B)

CHRT—V  (RRERSASASBEFNECORELBECEELZREIIRERVEGEREZR
HI e, BIZMRAREBARNFEE, QTBERENORE. Q/MEHORR. DR
POLMEFELORBRERVZDEED 4BEBICEAZEITHREAN S BERE
TOREDEH I BRI BEHETCORRICEEZRIEFTEY - BiE - HEERD
HE] INAYRVBEZRHICREL. FHT 500, BEDOFEDEEDRIL
-HRAE B2, BERE RETOSHELEEER. XLEOBRERR. BERE)
CAEREH  BARMEEIRE & P HICERE. RFOMAK L ERCERE, FD DNA (LiE
HIASDHMEE L VEROEMEY > TIL. BEORIE 2004 £ 2 B ~2005 £ 11 I
DHIRER

Norwegian NMCC - AR - 1999 £~2008 &£ (VY TILEF A LE-HEIREETH)

Institute of (The Norwegian F FHBEE 45 B (EEREN B EA. Eo/RBETRY XERND S DOBIRK)
Public Health | Mother and Child - SMERE : 4357 91,000 A, R 71,700 A, FEH 109,000 A

Cohort Study)® -8 | « AR T—< : EFEDRRBIRFEZFEEHAT S L TIEHAEL, FRIZELDEEZOND
REREICHIET 22 ENTED LS. BELBELOT7 Y FHLLICET HIEHRDINE]
AR AE  BRE (R 13-17 B8 : LRIOIEIROER, & - ARE. BE. 8BS -
RETOBRBERR. 54 7X24)L - Big. BakE, 2288 - ERIEIUEE. 30588 :
IEIRDDEEIRE. BE -S4 JR2MIILDEL., 6 & B . FELOME - $BIKE
RUBEOLEDOEEIRE. 18 » Al FELORBRE, 3 KB FELORER
)

CAEREH  BEEZEE (1788) ICREEZEXFAOLMEIC OV TIXME Z RN,
B LEREARE LEZBEICEREN S HFMN, HAERICAARM L Bl ZEERR

PNV

—HITEN

Aarhus DNBC - SEHERAR - 1996 £~2014 & (2002 &I 7 )L— L B4ZE 10 FAZRK. BHFAZE 2003 £~
University [/ | (Danish National 2014 4E)

Birth Cohort)®: - FEIEE 821 EA

- EHEHE . TUOY—JENNEFRARFAEE L2 — BXFHEFMER. EILR
BARER., BRIA—T7RAKREATOD Y FEE

- SMEBRE 1358 101,042 A, SASOEBEBMSEENFES 96,986 A (1996 5 ~2002
FO/MIZSMm)

CHAET—7  MHROESHE. DHOBRBICEZFELDER. BROERETELEZTORER
Fl. MSICHRELREEOEZE ). V'NEHUKELED., MRHOBECEERELZH DOIEE
HDHEZETHOERRERNR]. BET—HIR—X &, ERND I DEE)

AR AE  16~30 BADEBICT HEENAE. @R B A. 6 #A) HhHOFEM. FHE
RO, 11k 24 BOIRFROBERE. £ 6 v ARV 18 y ADFEL T L OBHA
DEERE. 1 ROFELEHOBRICIHBHRIEE. 11 BOFLELITHT PBARE
LEMRE. BREFELDEBERT -2 DEE

RS BAmME, EFEORER (W& 6. 12, 24 JBR) 2 GP (WA YDITE) I
KO TR, BHhlEHEERICRKRTHELH S WEFELICL > TER

N—4 UL

Ex/MRERE |NCS - ARG, HRAE 0 2009 &£ 1)V )L— FBRIA. 10 BAZXRIZ. FRAT~21 HE TOEEH
FEWEA (National Children’s ZRAEER

(NICHD). E | Study) s FE:7448BF S (2007~20114F), 193 EAS (20124F), 165FHAF $ (2013 5)
SIREEFAER CHET—V  MEMN - CENBEICR -0 TELRL . EEER. HERFER. 5
%A (NIEHS) . ATRBAINEELRIES EARREZRE, PIORRITITR - HE - £E. FELD
ERTHER Bk - BHRE WR. BE. BELGLLREFEVERE. Rk, thiE, HL{|NWER
a2 — LOBR. BIZZENODEREEGEREDOHEEEAICET SRHRHELE

(cbe). ’E HEAE REHMD LTERICLZ2EHERE

RET (EPA) YTV BEHL - I - BEAGEOERER, HREHEOERNER. SHKEED
BRERMGE

- 2009 £, ARFEHNLMEELN S KELLFE SO AEEMEAREE L. NICHD FFE#H &K U NCS
BEEI-HHEHE, 2013 F. ERIENCS FHD 15%F ERES

%

% http://www.ncbi.nim.nih.gov/pmc/articles/PMC2991548/
5 http://www.env.go.jp/press/file_view.php?serial=11151&hou_id=9546
% https://eservices.ect.nl/public/static/GenerationRFolderEN.pdf

% http://www.fhi.no/dokumenter/3972b9ec5c.pdf

6

http://www.env.go jp/press/file_view.php?serial=11151&hou_id=9546
%2 http://ije.oxfordjournals.org/content/35/5/1146 full

% http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2945880/

% http://www.env.go jp/press/file_view.php?serial=11151&hou_id=9546

% http://www.nationalchildrensstudy.gov/about/funding/Pages/congressionalhistory.aspx

% http://blogs.nature.com/news/2012/03/advisor—to—national—childrens—study—quits.html

7 http://www.nature.com/news/2009,/091104/full/462020a.html
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Institute for Hundred Person 4Oy FAEDERETHY LT LLERMNMBEBETEZTE LT, BEH~NERHZET
Systems Wellness Project MESMEIFTHEN, i Ed “REIER" OBANLEEITREZTOSII M)
Biology - P4 EE[F A8 (predictive)., F [ (preventive). {8 Bl Bl (personalized) . 2 N E (participatory)]
DBEEND., 2014 FEHD 25 EFT 10 FADERAHOFAEEZBME LTRSS F
cREEARTHDISBIE. T2 bUMDOIEEFIFATHEEA
* - EEFHE : £94505 $
3] SRR N/ Oy FEELELTHI1EAT 100 BZ2AE (FORDMELKEDERE
BERIIKBISTNDEFREINATINDS)
YU k. R, EBR. Bt E 3 AR LIS, DY FURBZEZEICE LTI
£L. ExXE. BREER. REOBRZEMT D
S TORINKBERERBT S LT, EE, DMAK. BRI —2DT—32%, VTUFD
ATLIZCEERL, BMENT—EI~DT I ERAEHRREL. NAHEOIME EZEH
BALKEE . EF |HILAT AL A | - BRZHIR : 2013 £ ~2020 &7
EfX ANy T=#HRa | - BRFE: =R KR— b 2EO. B AT A A AN LETEEH 56 B CF
R— by % X 24 EFE)
B - RERE 2 AR - BERBLUVRORE. HRB. TOMHORE QHERR. 75
x AUL), EHELE. EFEOAERTEHEICTERE (3% EHEOHERIK 185
AN/ )
STy 3y HKHMOEERXIE. RHAORERAE. NMAN\VIBE AMEREE
- EME. Fl, SEFOREFSOHFMTBERE. BIRNATZEE
EZEBEEHE | TaFIILAET (FE| - FEER : 2011 F£~2027 F (Y Y I)L— b+ 3E, BUHREE 1345)
FES) LORELEREIC| - EETFE : #9408 (FR 25 FE)
BT H2EHRE) ©| F EEHRE : EETI0FADFEI L EZTOME
2 CaATEVA— ETREHER. 1=y b s — £ 15 EHf
- EEERE. £AFEH (LK. REE) ORE
s ulMRER : TRRIBREI~/DEREAICH T TOEEMERED. FELDRBEICKELEEEE
ZTWADTIEHELA?
EXIREERE|FTaFILEoF | - HREM : 2013 F£5 4 M3 & Y ERBHA
MEELVE—|— NAANRVIR| - FEHEFE: (TADY FEEK) 811 EA (ER26 £EERE)
B|280 6 2O |y b7 =0 70Y | - RiERE . (ALREAE L2 —DELS) RPN 10 HOEREZOHREDY L TIL
K|lFoatre|zyr? & RFOBRRKZBIER
Va— CERSEHE . (ENIRERR T2 —0ESS) R - FFAS. BEBkMEE. Beng s
sSwdar, BYW: SEXBMER BIE - B EER OMERARE
EIREER|KEIR— - FFZEHARS : 2010 EERALA
MELLE2— - ERTE 05 EASE
- EHEFEE 3,000 AFRIE
2 < AEGRBUR B RAEML. RASE. R
HRAEAE  AIREOR— FAR
sSwday, B RPKBEEEHICKLS. RIEERVCERFEORT - #HF - R~
& LG ORETE

(2) EHEEMEICOLNT

DRENCRBNT, BIEH~/NEBIEREE & € O% OREFIE & ORfR (DOHaD i) DfE
Wz EHE LIz EmBEpgeiad2nas, BdEs 5 & Bbh 20780 —ER M S T
% (£ 5ZM) el O LRI SN S OB RT 7 E AAREIC 25 2 & T,
DOHaD #7 —~ & LIEMFENTERIAT b S Z L lifF S b,

37

% http://www.megabank.tohoku.ac jp/3gen/

% http://www.env.go,jp/chemi/ceh/

™ http://www.ncbiobank.org/

" http://www.kantei.go.jp/jp/singi/kenkouiryou/siryou/pdf/h26_yosanpoint.pdf
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x5 FHETHFETICRRESN-FZRER (201455 A 28 BER)

BERT—F & (%)
“DOHaD“ 50 ¥4
“BRIR"and“IED IR TAHIR” 127 %
“B&IR"and“IR1E" 1,382 ¥4
“IEDIRTA4IR and“IRE" 269 ¥4
“IEDCIRTAIRX and“KE" 29 ¥4
“TEDIRTAOR and“FHE" 544 %

%) BfE T — % ~—A (http://kaken.nii.ac.jp/) ZF|H,
W INBIEF—U— FRECHH SN2 TH Y BREOBEOIEL E EN D

K[E NIH & o2 E & FARICHFRE ATl DOHaD GOl Z EHEmME Lz ey =7 b
35 E RN, 2011 4212 DOHaD WFZEICRE 2 UV —2 v a v IRFERfi S L. £ D%
RO1 Developmental Origins of Health and Disease (DOHaD): Epigenetic Modification in
Gametogenesis and Transgenerational Inheritance] (25 77 F/b, 24E[]) DAZED 2013
12 A 30 HIZBG SN TR Y | RAITHFENTEH(E L >oH b B2 6D, AT —7 v
2y 7OBEIIROEY THDH (L0 EMIOFEMARNRIL. FCE SR,

(%) KE NH-NICHD IZ#1+% DOHaD &7 —% > 3 v THIE
B R, 5PT : 20114E 2 H 14 BH~15 A, XERAZ (XU —F > KM)
£ : NIH-NICHD (National Institute of Child Health and Human Development)
264 : Scientific Vision Workshop on Developmental Origins of Health and Disease
Fetga
< AEVEEEE (w2 BUBERRE. TEBRARAEE. NEEREFE. WONIITE) - F8mpEE)
DEHILEIE)S, tERRRFEOABLR> TN D
IS OATEBEIBIFRIC L AEET 7 b AE IBAER - SRR EICHKELTED
ZOFRIEIL, AW L HRTEFED/NR - FEMNIHE D

<EET—v1 : @EEEBICEELY 5 2 HERRE>
“life course approach” : B DR EFFIZIHW T, BREERIC I D BAET HEET
v A AIZRET % 3 — MFSEO E i
= 1) BADZFEEOAI I AR Bl =7 AR —LA v AT F—4h), 2)
R 2B DR EE, 3) BUERKOBMRE, 4) BEMaR—FE2EHL
st (B2 ak— b7 A AR TIEmROME, yas—h Ty
KB ADFEE, NAT T a—FD I alb— a3y, FHFHNR—R2DOE xR
ES/ i}
- KRB BEE, fTEN R ST I T EORRAUHSIZ X D00
- ZHILEE O E
» JBIRORRICET 08, FAERORE, KOHERZORRIZBIT D TR 7258
TR HE OO FTAM HHE D B

2 http://www.nichd.nih.gov/vision/vision_themes/developmental_origins/Documents/Vision_DevOrig WP_04212011 pdf
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- DOHaD #7231} 5 3 Bl o 2 7 AR T 7 v —F OB %

= 1) BWEROFRNEOT, 2) HEMSHOEBICEIT o7 — & E 8 - ALH -
TarTh - HEEOAL T T, 3) 2= =T LU NI F ATk~
T AT ADY =) 4) EREEL R A RIS TR T & DT - A T
REDY Y —ADIA, 5) HERFEREICIT T EFERE, 6) —Mlaiiiier—
— e XX T F Y —Hilin L., 7Y o HEoWE (BR, BE)

» AU 27 ICET D SRR E RS TEN PR RIS RN EETH VD | AR
BHE, TERV . SUE AR, WONCREFEHE OW I

<HEHBET—v 2 JFRIZHGZ DEEOZE (BRMET e —F) >

- WFgEEE

o N EUIRH &m0 RE L BRI EM#EIC S 2 DR

1) EEAFANVRERE N HRITIRICS 2 28, 2) BRESE FERIZE 2
HEE 3) FHMERORBBEENSBIEOT Y = X7 0 7 AT 5 2 5 85

- FENBRRICE T D R R e BE L U CERICHER

CREIMERICET AR RO, v —H—DRIEL ., BENINOLDAL F~v—

7 —IZ 5 2 % B O PR

- HPERF OITLIRA S~ D1 H

- AEFEA BN EREN (ART)

» ART I X 2R, HER, W ONCREBRICE T 285 13O 554 O 22k

= HARUENR & ART AN X B HEIR O LI AT

« JIf VAR E O T 7= 72 R B A D B %

1) FEBEE LRl AEREHIET (B A4 A= ZE, Mg oo R,
JeEERARR D HT) . 2) BEfF HoOT—4% 2y hOIFHIE, 3) ZHETHON
LCZimolzt NRBIOBERNOSHT, 4) A AN I REOSE (B 2 I
Mg sEpE (). FIRA e, WS, 5) SAFA T H~T 47 ZADTEH

» Bl — MFZEO K

- [ERR R E R H— O A N7 - adk— k) DAL

- EREOMZESIMOLER, 1T,/ 7 7V r—3 a3 > 2R H LIz - ai 72 71512 X 5854

OV I N—T 4T =T 4 TAEEDIEH

- [E B 7o P SE IR HE D fe T

- BREEIRFRICEE L CAH R REMWE T L OB

» 1) SEEERRRSEOE T AOE, 2) b MERICET AW REMmET L,
3) TR T VORE L BT REOHE - v U 7k, 4) M7z
ETEA XAV L IRBIERODUE LD Z#EE L O 1 THEEL, 5) K0 ZHkA
BREZVREE O PRI 100 7= [E B

<HHET—~ 3 : GMER R AR OB >
< GIHT & AT ADIRIRFETT
o BVHHEARISF D o3AT & RIS, ST A K D FRk D ERIRR - 2 OB
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