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STRATEGIC PROPOSAL
“Integrated Promotion of Human Microbiome Study: New Development in Life, Health, and Medical Care”

Executive Summary

This strategic proposal is to propose various measures to create new health care and
medical technologies based on the concept of microbiome present in human epithelium
(e.g., oral cavity, gastrointestinal tract, skin, respiratory tract, and reproductive
organs), and to deepen understanding of life and diseases with world’s top-level

researches and technologies in Japan.

<Social trends and expectations for health care and medical technology>:

With low birth rate and rapidly increasing aging population, medical care and elderly
care cost keep growing every year in Japan by increased needs for those cares as well as
advances in medical technology. There are many unmet medical needs; the important
challenge and rising expectation in the pharmaceutical industry is to improve the
success rate of new drug discovery and to explore the new concept of drug discovery.
The future direction for the ideal health care and medical technology is with high
cost-effectiveness (e.g., drugs), preventive technologies based on sufficient evidence
(e.g., diet, exercise), and diagnostic technology to provide those technologies to people
who benefit from them the most (e.g., evaluation of health condition, disease diagnosis,
subgrouping). In order to realize them, althohugh there are wide-ranging research
themes to be promoted, human microbiome (*) has a particular significance to be
implemented in a top-down manner in Japan, through the overview survey of Center
for Research and Development Strategy (CRDS), Japan Science and Technology Agency
(JST).

(*) What is “Microbiome”?:

The microbiome refers to enormous kinds and amounts of microorganisms (e.g., bacteria, fungi,
viruses, and so on) present in various places in the globe (e.g., animals/plants, soil, ocean, atomosphere,
living environment). In humans, they are present in the epithelium of the entire body (oral cavity,
respiratory tract, gastrointestinal tract, skin, reproductive organs). For example, there are reportedly
approximately 1,000 kinds of enterobacteria in humans, 100 trillion bacterial cells, with the weight of
approximately 1.0~1.5 kg, and with approximately 0.5 million genes (there are 20,000 human genes). It
has been suggested one after another that enterobacteria play various roles in the body, such as nutrient
supply (energy le.g., butyric acid], vitamins) regulation of the immunity and metabolic systems in a
symbiotic relationship.
<Microbiome-related research trend>:

Microbiome research was actively promoted in the 1960s in Japan and abroad; in
Japan, Dr. Tomotari Mitsuoka achieved the significant results that attracted major
attention from around the world in culturing technology of hardly culturable
microorganism and phylogenic system classification of microorganisms (e.g., good

bacteria, bad bacteria). However, with the technology available in those days, it was
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difficult to elucidate the whole picture of microbiome, and subsequent progress of the
research was gradual. Such situation was changed substantially by the launch of the
next-generation sequencer in 2005 and the development and popularization of
metagenome analysis technology (Analysis of structure of microbiome from its genetic
information) associated with it. In 2008, a large-scale project of microbiome started in
Europe and the United States, which promoted the establishment of the fundamental
information required for the execution of microbiome studies (e.g., information of
genome sequence of microorganisms, data from healthy Europeans/Americans) and
identified correlation between various diseases and the condition of enterobacteria in
humans. In 2013, fecal transplantation treatment was proven effective, where feces
from healthy human were transplanted in patients, making the development of
treatment focusing on enterobacterial flora progresses from possibility to actuality. In
recent years, the identification of groups of microorganisms responsible for the efficacy
of treatment is underway; furthermore, individual functional molecules may be
identified. Gradually, human microbiome is becoming increasingly expected as a future
seeds for drug discovery in the industry.

<Technological superiority of Japan>:

We are now in the stage to make a step forward from the stage of elucidation of
correlation between microbiome and the host (humans) to promote the understanding
of detailed mechanism, or accelerate preventive medicine with a focus on functional
molecules to act on the host (humans) or their receptors and the development of
treatment technology. We have world’s top-level strength in many of the technologies
and research fields required for them. For example, enormous amount of know-hows
and skillful technologies are accumulated in Japan for culturing technologies for hardly
culturable microorganism and gnotobiotic technology (technology to transplant certain
microorganisms in sterilized animals). We have superior analysis technology/system for
metabolomic analysis (technology to analyze metabolites comprehensively) in Japan.
Due to technical difficulty, sampling from the small intestine is not performed in
Europe and the United States; however, sampling is possible in Japan thanks to the
presence of many clinicians experienced in endoscopy. In addition, we conduct world
top-level life-science researches of immunology, imaging, and epigenome required in
the understanding of life phenomena related to microbiome and pathogenic

mechanism.

<Priority research and development themes>:

The following are research and development themes required to promote deep
understanding of microbiome-host interaction and develop health care and medical
technology ahead of other countries through maximally utilizing the strength of Japan.

(1) Establishment of core technologies for operation, culturing, and analysis of

microbiome
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Culturing technology for hardly culturable microorganisms, in vivo analysis
technology of microbiome function (e.g., gnotobiote), sampling technology (e.g.,
enteroscopy), metagenome/metatranscriptome analysis technology, metabolome
analysis technology

(2)Collection and analysis of related information

Collection and analysis of data of healthy Japanese, epidemiological research

(3)Research of life, health, and disease science

Life science/health and disease science [Research fields] immunology, nutrition,
metabolism, host genome/epigenome, and imaging; [Research target] health condition
(e.g., nutrition), psychiatric and neurological disorder, autoimmune disease, lifestyle
related diseases, cancer, infectious diseases), data science (database building and
integrated analysis)

(4)Development of health and medical technology

Diagnostic technology (evaluation of health condition, disease diagnosis), treatment
technology (e.g., microorganism cocktail, drugs), preventive technology (e.g., diet,
exercise)
<Promotion method>:

In order to maximize the results which are generated through the promotion of
research and development themes described earlier, efforts such as consolidation and
centralization of technology and information and environment development toward
social implementation are required. For example, consolidation and centralization are
expected to lead to effective and efficient support and further advances of technology
and knowhow for culture technology for hardly culturable microorganisms, gnotobiote
technology, metagenome analysis technology, and metabolomic analysis technology.
Centralized collection and analysis of data of healthy Japanese required as
comparative control in disease studies is expected to improve data quality, leading to its
wider use. Since microbiome is very complex, a data science-based approach (e.g.,
integrated analysis of data, system biology) is highly important in its elucidation, and
the establishment of database centers is required to accumulate enormous amount of
data groups obtained through related research activities in a format that can be
analyzed in an integrated manner. These centers are ideally developed through the
utilization of organizations and research laboratories with knowhow, technology, and
equipment.

The establishment of a head office is also needed, which grasps all these conditions
and strategically promotes microbiome research in Japan. The head office will grasp
the trend of microorganism research in Japan and abroad; respond to research protocol
standardization (sampling, storage, pretreatment, analysis) and protection of personal
information; establish and maintain research environment such as promotion of

regulatory science (evaluation science of efficacy and safety); give advice to promising
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research seeds in terms of intellectual property; and accelerate bridging to corporations
(e.g., pharmaceutical, food).
<Temporal axis>:

First, governmental investment in research and development of human microbiome
should be started as soon as possible; in parallel, the technologies required in the
promotion of these researches should be integrated and centralized, while utilizing
existing organizations and research laboratories. With regard to the data of healthy
Japanese, discussion should be started on the size of data and items to be collected, a
collection/analysis system should be established quickly, and intensive promotion of the
information base toward development of health and medical technology should be done.
Sufficiently validate whether the candidates for medical technology seeds identified
through these efforts are appropriate as medical technology and conduct clinical
studies to implement them in the society. With regard to preventive technology seeds
(diet, exercise), sufficient scientific evidence should be established and the
commercialization of products should be promoted according to the rules in Japan and
abroad. Although the number of researchers in this field is limited at this point,
participation of researchers in surrounding fields is expected by research and
development investment. Since human microbiome is related to various life phenomena
and diseases, the layer of potential researchers is considered to rapidly expand in the
future, and a larger-scale research and development investment is expected in the
future. "Complex life/health/disease science" is a new framework that is expected to
connect existing research frameworks (e.g., cancer, regenerative medicine) and achieve
a major breakthrough; human microbiome research is considered to be an important
theme with a role in it.
<Spin-off benefit>:

The promotion of this strategic proposal has strong significance in terms of social
needs fulfillment and academia. From the viewpoints of safety, efficacy, and economic
efficiency, more and more subgroups of patients will emerge to whom medical
technology is provided. The focus on difference in microbiome can realize the formation
of more detailed subgroups. Changes in microbiome are considered to occur prior to the
onset of disease and progression to severe disease; therefore, its research will lead to
the prevention of onset and development of technology to prevent progression to severe
disease. As a result, it can contribute to the optimization of medical care and elderly
care cost. In addition, human microbiome research may achieve a breakthrough for
pathologies without sufficient treatment, contributing to the activation of the
pharmaceutical industry. The food industry is also expected to be activated by the
development of evidence-based food and sharing appropriate information with
consumers. The research base for microbiome established through the promotion of this
strategic proposal can be utilized in the researches of non-human microbiome (e.g.,

plants, livestock, pets, soil, atomosphere, ocean, living space). It is considered that
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various fields including food production technology will make a major progress through

microbiome research.

Accelerate the understanding of microbiome-host systemic interaction and the development of control methods
with our high-level researches and technologies and develop world-leading health and medical technology

animal
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http://[www8.cao.go.jp/cstp/kihonkeikaku/4honbun.pdf

2) 2 b MR AT CFpk 28 42 1 A 22 H BRRIRE)
http://[www8.cao.go.jp/cstp/kihonkeikaku/index5.html

3) S IPATFEPRFEHELEG T (SFRk 26 47 7 H 22 P - RIS HEE AR E)
https!//www.kantei.go.jp/jp/singi/kenkouiryou/kaihatsu/dail/siryoul3.pdf

4) fEFREAA 21, BE O Ex 2K
http://[www.kenkounippon21.gr.jp/

5) Fukuda S, Toh H, Hase K, Oshima K, Nakanishi Y, Yoshimura K, Tobe T, Clarke JM,
Topping DL, Suzuki T, Taylor TD, Itoh K, Kikuchi J, Morita H, Hattori M, Ohno H.
2011. Bifidobacteria can protect from enteropathogenic infection through production
of acetate. Nature, 469(7331): 543-547

6) ALK HP, RPNHIEE O RERIEE (% 2]
http://lwww.kyoto-u.ac.jp/static/ja/mews_data/h/h1/news6/2013_1/131004_2.htm

7) JST 7' L A%, BN DME 2 BEEE 3 HIAEE T Mifa~0 53 bFFE o J %
http://lwww.jst.go.jp/pr/announce/20131114/

8) NWMRFFVLAFER, TIVTOFELDHNMEEIZ 2 DDZATHNHDZ & E2FA
https://www.kyushu-u.ac.jp/pressrelease/2015/2015_02_24.pdf

9) JCHM HP
http://bioinfo.bio.titech.ac.jp/jchm/sub02.html

10) JST 7' L AF8 3, Sy 2 N~ 5 MAa A 409 R PN A 20 %6 L
http://www.jst.go.jp/pr/announce/20101224-2/
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11 JST 7' L A%, IEPNHIEE S S0 R 7= A1 < & e il e 2 5538 U IGE 0% o fa
FWHEZ RO L < B2 i
http://www.jst.go.jp/pr/announce/20150701-4/

12) JST 7' L A% S EIC X 2 Hiic 22 BB A O % R
http://[www.jst.go.jp/pr/announce/20140822-2/

13) JST 'L A% 3, MHOREW & E 2 6Tz IO PR B 38 & i ]
http://www.jst.go.jp/pr/announce/20140410/

14) BALFRIERT 7 L ASE R BN & 0% & ORITHT72 72 807 [ A 4 56 5
http!//www.riken.jp/pr/press/2014/20140711_1/

15) JST 7' L 233, MR D IBNHIE O ZA LT A OFIE 2 (EET 5
http!//www.jst.go.jp/pr/announce/20130627-2/

16) Nobuyuki Sudo, Yoichi Chida, Yuji Aiba, Junko Sonoda, Naomi Oyama, Xiao-Nian Yu,
Chiharu Kubo, Yasuhiro Koga. 2004. Postnatal microbial colonization programs the

hypothalamic—pituitary—adrenal system for stress response in mice. J Physiol.
558(Pt1): 263-275.

17) ENCREAR - AR ER e X — 7 LU U — R
http://www.ncnp.go.jp/press/press_release150915.html

18) AMED HP. 2015 4 #E7 L /L& — B EEFAULATIE 52
http://[www.amed.go.jp/news/program/010520150708-03_kettei.html

19) UMIN R RBRE SRS A T A
http://www.umin.ac.jp/

20) PR Newswire WEB ~X—
Vedanta Biosciences Announces License Agreement with Janssen and Johnson &
Johnson Innovation for Microbiome Pharmaceutical Candidate for Inflammatory
Bowel Disease

http://www.prnewswire.com/news-releases/vedanta-biosciences-announces-license-a
greement-with-janssen-and-johnson--johnson-innovation-for-microbiome-pharmace
utical-candidate-for-inflammatory-bowel-disease-300019456.html
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{1823. B ORAErERENR

AHGHE 7 0 IR —Y VRS 2N O E K 7 0 = 7 F OBEIZ SV T, WEB D2
BIfEESR2 E 26 LI L Rk omy THh b,

OXHE : HMP (Human Microbiome Project) V., iHMP (Integrative HMP) 2
[%—H#1 (2008 ££~2012 4F) ]

2008 4=, HMP 25Bi#A L, 5 4F M CHRMRERILSITEM IZDIE o 72, KEWNIZ, v—7
TURRB U H =T = AR - R =R U & T AL B i L, 2K
IR BLiE L7 (R0 50 #%B8) . 18-40 ik D 300 4 IZ-DUW\NT, S, D, FRE. V9
&, REOWMEDEY IV ARG LTz, £ 200 L 72 8,000 FEEHOMAEMITS
W ) AN ER L, A X7 ) MRV EIR LT 7 L U AR Z R LT, R
T, RRLMAEWHEORBESS S ) AEFRO ML E 2 i RSO %, £ 1L T
ELSI 72 EOE Y fHA BT o 7,

[% —H#1 (2013 4£~2016 4F) ]

BT, B-MOBRVMHAEZER L iHMP & LT 2013 4E L 0D b TWn5, X
PERERIZ$25M T, NIH £/ NIDDK ([ENABERIA - H kg - B RBMZERT) . ORWH
(ZePEREREAFZERE) . NCCAM (ESZAfise R E#R % —) . ODS(Office of Dietary
Supplements)?2 & OHFFEERT & EHE L, KA L OEZ S SICEFICERT D, F—
B & FRR. MFFELIE KT S LD TE CllE S vz (& 153k, H1HiE &
RORVGITICEE SN ILE b A 65, FH oKL, 3 >ORMars— M
L DB . PR LB EOM T — X OAFEINE, B IO 2 7 A2 BRE L
TN A EET DR TH D, 3 DORMMar— ME, EIRE BE, RIEMEGREB O
JE, 2 BUPERIFOFRIE, xR ET 5, R E FEIZOWTIE, 2,000 ADiLhs & 2,000
ANDFERIZONWTH T T E2T  MEDED T 0 7 7 A ) 7 JREOT v 7 7
AVT, A NIA DT AR EEITY, RIEMEBEEIZONWTIL, [, B4
B, MRIZOWTH 7 U 72 T, 7 a—9m, RIEMEZEE IBD), =2 hr—
N 3 FETHEEIT O, 2 BPERIFICOWTIE, BIERTY A7 B4 3 O/, i, &
e IR, MRIZOWTH 7Y 7 ZAT0 2 BURERIF U 2 7 B, FERERR DA N LA
B, ZOMoO A LU ABETHIKT %,

EBP2 %2 5B - E L T D (2009 4 : 28], 2010 4F @ 2 (0], 2011 4F : 1 [A],
2015 4F : 3[A]), 2012 4El%, %k MetaHIT & THMC & O 4Lfg, % 2 a%iE TR
T CHBE SNSRI AR =L LTHE L TRY | BRERMARHZ X > T\ b,

@FRJN : Metagenomics of the Human Intestinal Tract (MetaHIT)®, Metagenopolis (MGP)?
[Metahit (2008-2012)]

2008 /£, MetaHIT 7 =2 FABhA L, EC O FP7T 7075 AT, 4 4R TX
EEILE22M ([ZDIE -7, EUT A E & PENG, 16 OBFFEHLE (T H7 7 END
SRR, B2 NS LTo, M SITELE OMAEMFEITEF L T Y, BMAOK
TFEOBHEMTRRNONREETH D, 7ur=y ML 6 2OERH Y | AEMD
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T BEAT . IAEIREREREAT O T O DEANBRIE . N A A Tk~ T 4 7 A, BInFER
ERBAL FE (v b)) CMEOREK, 7Y MY —F (ELSI &) Tho,

7uY s MBI O R EBRSFERA B S T, 21T, 2008 421213 INRA
WA —HF AP — L7725 T, MetaHIT OARX2F > 7 A7 23NN U TRRO Jouy en
Jasas TIToi 7z, 2010 FIZIFEY (FE) T BGI & LU CROSS-TALK (EU @ FP7
® Marie Curie Initial Training Network, # FAFICHE X8 OFFLA) & O HA THIE L
72, 2012 #21X UNESCO O#4%, % L CKE HMP 6 AR —IC ABE T, KT
0 Yo7 MNETOFRILAE, EFEEIZN T 7SEN NV IS TER SN, BIERIIZE,
R DMEWENIIE T — 2 OB Ol AR RSV om B2 HfE L, 12 AED 15
WFEMEE NS LTz, DRENGITHEIEKRFOLBZIEE E LTY XA M T vy 73T
W5,

[Metagenopolis (2012-2019) ]

2012 -, Metagenopolis 7’7 = 7 FHEAGE L, 8 -] THRZHE26M D 3173 3k T
ETHD, kD EC (24 STz MetaHIT %7 a2/ & LTOEREND
RCHN5, 72720, W9EE 4D 5 HE19M 1L French initiative Future investments
MHXESIND Z L2 ->TED, INRA (77 v AENLEFAILAT) OWFEE NS
MU TS RBFEATH D, EICEE T m~OSEEL BRIREO R A & 5
720 EITHLE EIAEMEEICER Lot 2E U TR DI~ O3 EZ EH L T
WhHrkoslbRZIoNs, AT Y2/ ME b5 ODOMETT v M7 4+ — 4
(METAQUANT : #8777 v k7 +— 2 INFOBIOSTAT : 158 f#tT 77 v b 7 4 — A4,
METAFUN : 70— 7477 UHET T v b7+ —2A, SAMBO : I (fifjn) ¥ 7
Ve NAF N7 SOCA - #EEBRREMNE 7 7 v F 7 +—24) BEREINLTWD,
METAQUANT & INFOBIOSTAT (3> 7Z v R 74— L L HERICHE L, A X T
LT IG5 2 & ¢, B - EEMOGE OBCIREBORE, HERY A7 34
A~ —J—DIRE &R/ G & O, BRI IT D ENEE ~ O IEH /) 727 A
NREHRKACT D20 DEREDY T 7 —71, IBNMEE T 5 RERLOML -
BRI O MM, REEHEL WD, FWXAXF ) LAV —T T A%
METAQUANT. FEEAERIC X A2 INFOBIOSTAT 72342 5, METAFUN %, #f
WA, AXT ) AT7A4 77 VS, EEMEER EOWREIZe Ry ML b AaE1E
ZBEH L, A AN—Ty MbzH#E+ 5, SAMBO [Z#EERXBOa L7 g v BXIY
B oMt 2 B & 3D ENLO A A0 7 T R 1 T 7 Vo EEE Y 1k
I )VOREE L i, £72 100 TRz A2 VORI E B ET5, AW
TRz, BRELONR— =y ATk 5Ea LM S L T, Rnlish
e —RZPFEEALA~ORT DO O A B HED TS, EU O FPT O E=17,
International Human Microbiome Standards (IHMS) 5, EvoTar®, Metacardis?73
EOT7 T Ivrvayer MELEEL TS, THMS 1, ik MetaHIT (235
WS NT-ERSE L= T, BEENRa—T 1 x—va /ey y hvx VA
YN BEOY T T EWBOIEREN, AF T A — T U RERT — Z T O
el & AEHEL 7R & 24T > T b, EvoTAR (2011-2015, €12M, 7 FEOSIN) 1%,
b MW T D IEFIMIEE & FEMTEE IS4 2 F14& . Metacardis (2012-2017,
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€20M. 6 HIEDOHM) 1IN HEREICBIT 2 2L R R SR BORIEIC S 72 51
O, BILOY 7 7 —{LEFR DB & Eiia17-> T\ 5,

@ERE 2 > — 7 A : International Human Microbiome Consortium (IHMC) ®

2005 4, NU TR S N EBRESEIC, BIN, 727 7T AU B 80 4 DB INH
HY . PIZIZKE NSF, NIH, {AE ANR 72 ED 7 7 7 ¢ » FHEEE, BRINKE D4
(OBMbdH oo, FISHITBWTEERa Y =3 T LOBENRS S, Bko7 7~
T4 TN EORDOEZE Y =7 v (HMP, MetaHIT, Canadian Microbiome
Initiative 72 &) OFF#E~ & D72 7‘7”_3:3%/1 b b, £ D% bEESRWIZRE CEEESEDS
BAfE S 41, 2008 FED A T~V T 253K C, ITHMC O H EFRARICES Shviz, 20
‘D% E DKL MetaHIT, HMP & OIMEIZL 5 H 0T, PEO BGIX, 3% (DNA
=zt — PCA—F—, 3 HMEBE. B btx & AR —L LTSN
LTW5b,

@4+ # : Canadian Microbiome Initiative (CMAI)?

2009 #/>5, Canadian Institutes of Health Research @ ¢, & CMAI 23H .0 & 725 THa
B3 13.3M OAWEaE S IR EHE L T\ D, KE S ESHOFLREENL
HMP & OEEN 72 STV 5, B, BYYERS L OErse ot & s, = L Tt
EROHEETH D, BIEHHE & LT, FUAEWEMRMERE, Fril - FEERGYEOER., R
fRE, U7 F . Bk RENRFFONTEY, BIEEEROHIEE FHICONTH A
FHihd,

®#[E : Korean Microbiome Diversity Using Korean Twin Cohort Project'®

2010 4£ X v | Korean Microbiome Diversity Using Korean Twin Cohort Project 733/
S #1. National Research Foundation (2 X 2 XEAREIX 5 FMTE2M Lo T 5, 7
EAOR T 2R — MFFEE V., Bix et N ERSHBROMAE# 4 T L. W &R
BOBMREZHOLNCT 2 2 & T, BRI TPIHEOBRBEAZ B L TV D FRICAZARY v
Iy Re— AR, REINERE R EORB L OBEIZIER LTS,

©Bill and Melinda Gates H£[H 1V

Bill and Melinda Gates M2 513, & MEAWRERSEMIEIC 2 E T 3RO RMD L
PGl S 7z, 2009 4E1Z Enteric Diseases and Diarrhea (AP & ) O
T2 (Vv U RBEIC$54M, A=V =7 KZI2$6.8M T, NAEIZWTRE (5%
KR~ DIGNME Y O BN (£ oM OFHIE B IL, HIEAR, & FOBLEFH, &K
YePERESS) ). 2015 512 Discovery and Translational Science DFEET 11 (Vv v b
KFIZ$5.0M T, [HERREONEOIREEE T~ 7=, #iBhr72fMmic L 5 dEk)
DBR%E P, (FRD Jeffrey gordon 5,) Toh 5, BIfE, Grand Challenge D/AKED 1 |2,
Addressing Newborn and Infant Gut Health Through Bacteriophage-Mediated
Microbiome Engineering (Round 15,16)23% ¥ . &FECHI 72 S1IRFEFE TH D 13,
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CRISPR-Cas9 #ffi~7-47 ) MRETUE LTI T VA7 7=k » T, BEDIFRIF
PR I O A EET DB OHEEN B2 T 5D,

(MK[H : Precision Medicine Initiative!®

2015 4 1 A | KE—BEEFETICIB WO TN~ KFEED . “Precision Medicine Initiative”
ZRER LT, TERMEROZ X, PEHIRRBERTIZT A o SNTo b D723, Precision
Medicine (%, BEEHERK, BREEKX (74 7AX AR E) OFEWEL LI, BESCNAY
AT I N*# %o DIRE DB T NV—"7"731F (subpopulation) L, 7 /L—7 2 L) 7
IBIRIESORIETHEZRRR T W) F#tCTh b, Zhidey 7T —2 2 I5M LizHii-7
TR AUATH], RN OB X~ DN b0 EEILND, ZOA =TT 47
DEHIET S, DOHEIL, AT T 4 TICL KB TCOMIEaR— b (100 T AE 2T
TN E) BTN TEY, MEMEL T —ZIEHBO—>2 L 75T 5, BEMTE
DENSEOTE G T — ZRTIC L > THRESNA VR T I N BT V—T551F L
WY IBRRIEB L OTHEC SR T A Z L2 ERKLTWA D L REZITHivd, 2016
TRV TITHER 2 {5 1500 7 RV Z LU FEZN, 2055 1183000 /57 R/L7% NIH
B SN HERT, ZOHIZIE 100 HALLEDORT 7 4 TIZK D058 =ahR— bz b
EFbEDREIND,

B, FHRERETICT VA v SR ERNOGRAIT 228 M LT, —
REH . (B S N i 72 =R 2 B - 21k L K 9 &£ 957 Personalized Medicine” 2% 9 7=
DAL, Bfx REREIN S AL SN, FANE R E LI BRSO m 2 A2 MEDEEZ]
IR E TR o Cne, TOX D 7k A I E 2. BV - BRI TRIFM a2 491
DiE, B HRREDOHLD 7V — TR 72 R A B - 28 L X 9 &£ 357 Precision
Medicine Initiative” ~&EHUEEESNIZ DL AZITHND,

SE X

1) HMP HP http://hmpdacc.org/

2) iHMP HP http://hmp2.org/

3) MetaHIT HP http://[www.metahit.eu/

4) Metagenopolis HP http://www.mgps.eu/index.php?id=accueil

5) IHMS HP http://www.microbiome-standards.org/

6) EvoTar HP http://www.evotar.eu/

7) Metacardis HP http://www.metacardis.net/

8) IHMC HP  http://www.human-microbiome.org/

9) CMAI HP http://www.cihr-irsc.gc.ca/e/39939.html
10) IHMC HP http://www.human-microbiome.org/index.php?id=30
11) Bill and Melinda Gates /[ HP http://lwww.gatesfoundation.org/
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12) Garrett,W.S. Kwashiorkor and the gut microbiota. 2013. N Engl J Med. 368
(18):1746-1747
13) White house HP  https://www.whitehouse.gov/precision-medicine
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fT#&4. W3XEM

ARHRIE 7 1 AR — YL & BT 5 R SCECopE s | R E o@D T, Web of Science
ZHWTHRR LRI OB Y Th 5,

F9°. Tt MaA%HE (human microbiome) | #F%—TU— K& L7ZBRBOFEE., X A5
WORTTF =2 BN E LT, R — 7 o — DY (2005 4EEE) L. FAUSES A F
77 DEAROE K (2000 AL Y) BB, BB LTS Z ERH BN E o T,
Fo, MXOEMNT X T ERD E, 2008 LY KT 0 2 s b AHEE L2 E 4
(HMP ZHEdE L7-2KE (BX O 4#), MetaHIT & HeE L 72BN (B X OWE)) N E
MAZ A TEY, FFZEBRBEE NI E R SN o T E & TR Th 5,

700 §

NE AL E4

= 1 TA)AH

AF¥YR
g 4001 I thE

201 hF4
100 1 |
°Nm,m::!!!lmm,m 17 BAX

oooooooooooooo
NNNNNNNNNNNNNN

600 4

— ||| |N

X A5 (E) wXHEOEE,. (K EHiZ %7
(Web of science, 2015 4F 11 H 11 HiiX, #¥:EE “human microbiome”, 2000~2015)

*ﬁ\:hifwthﬁi%¥ﬁwﬁﬁ%hkﬂﬁ B 2 R - R ER B T D72
D 7= DI BRI « Hifli s & LT, Hﬁﬁf A B R T — AREPTHATIC OV Tha
%W%ﬁﬁbt#%%%A5_T¢ WT IO T S HARAMFE O SCiE 4
KD 10%H1% & 72> TV DB, %ﬁ?lﬂ%ﬁliﬁtTOPl%@ G A B CHERELZE Z A, 20%
A% E 5D TEY, ZNENOSBHFIZE TS BRANNEED T LE L ADOE I BRI
Too 728, WSO T X 7R, KIEREN 1AKE (3,544 1), 2L HA (719 1),
3NE (7051F) THV ., AXRa—L 1AKE (982 1F) . 247 KAV (466 14). 3
fHA (389 1) TH o7z,

F A5 () XU 0ZE, OF) ERlZ %07
(Web of science. 2015 4F 11 A 11 HF#,
MFZEE “mucosal immunity” “metabolome”, 2000~2015)

THENE DR I

i 21k BHRAMESE
MR - -
WX WX # 5| TOP19%
FIES%%E (mucosal immunity) 8,293 & 9% 18%
A A HRO—L (metabolome) 3,241 ¥4 12% 21%

CRDS-FY2015-SP-05 EUMFRRAEIARNERMIREME TREAREEtEY 5 —



R TOR—TFIL
MgEmeE (Y1 20N1Z—L) HROMEHE ~%on. BR - EROHER~

1#5. BEAROEFREMR

VTR, BRAE#E DT IC BT 2 AFZE R F v —DORSENB A SN D, FIZIEAZ Y =
HEE. AZ T NS, A2 R v — Mg, ENO OREIENT R E DR EA FE L TE
V. BT E ORI b HEE L T 5, TAK-circulator #hi%, EIZEED & &AW #
BT 27— _XR—2Z2 (L CEY, ZRUITbFERL T\ 5, BIREE T, MEmZHW
AT E SN TWD b OO0, MAEWE—1EFE (v ) FHAEFEHOBERIZEE S
FE - EREINOBERRER (R ZH#ET X F vy —REFRAZT LN, B, fif
B e WO BLEDN G, T, X T TR RENS I 470 8 T MMEHFTORA H
R — LN OZ RS 21T > CEREICBWT, BNHERE GEEF) COpEE
B, BREME#ER EERRE Lo A X7 ) MENT, A R v — NN OGS ) i S
NTW5H,

EN ORISR T, EM#EE G L U ERER ORKRER (RB) 13721
DIV, R 2 R O - 2RISR S — X & LTI T 2 A AR D DD
H5, HlzE, REELTHEIT, 2016 F04—T A ) _X—va D7 —~D 1oL LT
ENMERE 2480, ENOT BT I T E R ENOMIEREEZFEE L TnD, £,
2016 4E 1 A1213{AE D Enterome Bioscience SA 1 & iGN 2 FER0 & U 7= BT ISR Al
R ESE, AFriis) (BT 2 RPN Z MR 570 & mim X g8 %
RLTWD, ZoMict, MAEHECELERTEANESLS AZT b, ENREEEED
SBOWY MBAEFRTRETH D,

ERNOAESLEETE, LS A =D —Z2 0, WBESCE 7 0 XAH, LR O
& DB R E O EENRAEIC DT> TESN TS, ENOT HT 7T Lo
MELEMENTEY, BIZIEAHBEMLK (BEKR) O Treg AMAHIEIZ RS 5 MR OF
ENZBWTIE, v 70 AR (FREFERT DAY OERIERFT O R — K 21778 ->T
Wb, Fio, BCKOT 7 I 7R 8L OFEFE LIERICIT b TW5, MAEY
HEHIIE % X 2 5 BB A O BB AT/ b3 A — M HfC VT, basEO ) TN
TR N AR Ny LU E TR TE TR, ENOBEOTEFREALIY H
HHRESBRL TN D, ITHETIE, TNENOMENTD O MEKEEA O R % iE-
RLBIRNED SN TR, LRMBIZRL T, BNEREZRET 28O LIED S
NTND, HEXNDSLAMEREE2WM D b L U —8 3T, fERTE v &5 o H
AR I3 B MIECR T OMIE AL 235l L T X 7=, ITHETIE, 2t L7 MEfEOE +
(B b)) ~OIERBF 72 &b EOTMERRENED LT 5, ITFEOEM & L TIRME
e, ®EERIC K 28R %E A 27 7 Mg, A X R u— AR ORREMTIT 52 & T
BT UAEET EIE L RO, BET AT aWmE ML T 5,
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~4on. 2R - BEROFER~

F£ A6, ENOEEHRF v — ¥

=it4

M=

R
Xi&

AR

<>
<&

2014 R, BICERBRPEGHERRAREAVFr—0%
MENBOZFRMB (A E5/ L A2R0O—L), AFHRAYF/IHR
i, A4HK045/ 2 AMBROFHEILES L VY KR— b EFEiE,

R
Xi&

TAK-circulator?

2014 SRR, RERKEREAVFy—1 %
ErMUEMERICEETSEDELT, NOHMESEOZAMITELELS
i, REMEEDT — I N—X#BEEH (ARAALHE 1,200 ADEE
xR, HoWIFEHE. LEENCEREETTOLMEREEZST)
BREMEERILS—IL (MySkine) Hifi#FA%,

i
et

HTCH

U= LLRAD TELEHEN BEOMEMERLZEDBHOSEHRET
AELFEROKEARET R 2HI 5,

WA2D T ottl, ET74 AXREERKOE MERRELESHETICEY
SHRMEERLE (2015 F)

i
o

Yo I LR (R
BZTAT)

EHEIThf-2TT7ONA AT 4R (EICIFAEE. ET74 XRXEH) B
REWGEL TCE-REND S, MEMIESR, BEMBIT. / b4 — K,
MBS EORBMAENRL, THT I T EOHRAMEEREICHT:
Y SHEE, B EEEE,

i
o

KOHR (1 / N—
avHERTO

VT4 THER

TRARRZRZEEFEGERZHIZOFBREALKR (REFEAIRT
LY —HiTBERLZE) COXRME, HREFEHERNMEE
(Lachnospiraceae, AJ110941 E#k) =508t - 185 - b L. EER4EH
HiFE (W02013/146319, 2013 & 10 A 3 HARE)

MEMRBEMORE. LEYOERK

B

HEEAHTE

Enterome Bioscience SA%t& . EBMEXRGZ R E D RAEMERELCIBE
HHREEREEOBEEHETZELHLE LIEHIEBREESFICH
WT. BRMEEEZENE LEF-ARERY (BRFEE, £YFH
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