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5 WiseGuy Reports, Diabetes Wearables Market Report, 2025.
https://www.wiseguyreports.com/ja/reports/diabetes-wearables-market (2026 & 3 BE%E)
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PRECISION NUTRITION

Non-invasive sensing reveals
metabolic variability
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9 Declaration on Building Better Policies for More Resilient Health Systems(OECD. 2024)
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0500 (2026 & 3 AHE)

10 FUWMBRHESORRICEITFTRI 7030 TS50 20231 (R EEREXHGES. 2023 F£8A)
https://www.meti.go.jp/shingikai/mono_info_service/kenko_iryo/20230824 report.html (2026 &F 3 A
)

" EIAERREAERERE R - REMEA(NIBN), Japan Microbiome Database (NIBN JMD)
https://microbiome.nibiohn.go.jp/ (2026 & 3 AEE)

2 BAOBEEERNHEICDVWTCCHEETERRT N ERE, 2015 F 12 A)
h})tps://www.meti.go.jp/shingikai/mono,info,service/kenkofiryo/202308247report.html (2026 F£ 3 AR
5

B EE i, 5H 8%, B &, [BEREDI-—IMDMRIACfIREDOF OADERL, FFEMEE, 127 (2), 2007.
https://www.jstage.jst.go.jp/article/yakushi/127/2/127 2 319/ pdf (2026 & 3 BEE)
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Fig. 1 A workflow diagram from omics data generation to network-based analysis. (A) Integration of multi-omics
across the major omics layers (genomics, epigenomics, transcriptomics, proteomics, metabolomics, and phenom-
ics); (B) The aggregation and archiving of multi-omics data into specialized databases, showcasing how these data
repositories support standardization, preservation, and accessibility of large-scale biological data; (C) Multi-omics
data extracted from databases are used to construct various biological networks (GRNs, PPI networks, MRNs, STNs,
epigenetic networks, DTIs). The complex interactions in these networks reflect different biological activities; (D) The
application of network-based analytical techniques to decipher the constructed networks. It includes methods like
network feature selection methods and feature extraction methods|
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4 Network-based multi-omics integrative analysis methods in drug discovery: a systematic review (W.
Jiang et al.. BigData Mining, 18 (27), 2025)
https://link.springer.com/article/10.1186/s13040-025-00442-z (2026 % 3 BEE)

5 A technical review of multi-omics data integration methods: from classical statistical to deep
generative approaches(A. R. Baizo et al.. Briefings in Bioinformatics, 26 (4), 2025)
https://academic.oup.com/bib/article/26/4/bbaf355/8220754 (2026 & 3 HEE)

6 Tntegrating Molecular Perspectives: Strategies for Comprehensive Multi-Omics Integrative Data
Analysis and Machine Learning Applications in Transcriptomics, Proteomics, and Metabolomics(P. H.
Godoy Sanches et al.. Biology, 13 (11), 2024)

https://www.mdpi.com/2079-7737/13/11/848 (2026 % 3 AEE)

17 A technical review of multi-omics data integration methods: from classical statistical to deep
generative approaches(A. R. Baizo et al.. Briefings in Bioinformatics, 26 (4), 2025)
https://academic.oup.com/bib/article/26/4/bbaf355/8220754 (2026 & 3 AEE)
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<EH->THY (K 3-6-9)"° TOERIFMEAB TCRE<ELD L EYBEDEEE
REEM TH D20, TN BREERD2AHMEEMETIEETDICIX. ZEBAI VIR
ERETIEEREITEMASNEEIND?, T5(1C. BRREFBECETEEICK
DTCEINICEEFN T B2 BALRIVTORBICEZIER T DICIE. ARHERESTRE
BB AR EHN S22,

CDELDREFEIEH DN, BBAEERDMEEERRRIEX. e\ A AV —H—DFER K
W) ZOFHBICEMUE S ISR BARAMEMORFEICED VW ERDRSEHR &=

'8 Nutrigenomics meets multi-omics: integrating genetic, metabolic, and microbiome data for
personalized nutrition strategies(A. Nourazarain et al.. Genes & Nutrition, 20 (30), 2025)
https://link.springer.com/article/10.1186/s12263-025-00790-9 (2026 &F 3 BEE)

19 Unraveling the Gut Microbiota: Implications for Precision Nutrition and Personalized Medicine( A.
Abeltino et al.. Nutrients, 16 (22), 2024)

https://www.mdpi.com/2072-6643/16/22/3806 (2026 & 3 BEE)

20 Gut microbiome-mediated transformation of dietary phytonutrients is associated with health
outcomes(L. Zhang et al.. Nature Microbiology, 11, 2025)
https://www.nature.com/articles/s41564-025-02197-z (2026 & 3 &)

21 Microbiome multi-omics analysis reveals novel biomarkers and mechanisms linked with CD
etiopathology(G. Serrano-Gémez et al.. Biomarker Research, 13 (85), 2025)
https://link.springer.com/article/10.1186/s40364-025-00802-1 (2026 & 3 BH%E)

22 Effects of a personalized nutrition program on cardiometabolic health: a randomized controlled
trial(K. M. Bermingham et al.. Nature Medicine, 30, 2024)
https://www.nature.com/articles/s41591-024-02951-6 (2026 & 3 BREE)

14 & TSC Foresight



@EDO

Innovation Outlook Version 1.0 &%k
INAAT ) Z—7EF

AlReE 9 B EZRE (Precision Nutrition) IOREICEH 5T 2EE LT MEE
TH32,

Regulation of lipid
% metabolism

R, Regulation of carbohydrate
Amino acid Ed metabolism

metabolites

egulation of protein
metabolism

Vitamins
~ | Intestinal barrier
Postbiotics
¥ § Inflammation modulation
Fermentation
metabolites
mmune response regulation

Bioactive o

components Health

Figure 3. Schematic representation of the interactions between gut microbiota, their
metabolites, and their effects on human metabolism and health.
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23 Human Gut Microbiome: A Connecting Organ Between Nutrition, Metabolism, and Health(S.
Valencia et al.. Int. J. Mol. Sci., 26 (9), 2025)
https://www.mdpi.com/1422-0067/26/9/4112 (2026 & 3 AME)
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24 Developments in Bioelectrocatalysis Using Rationally Designed Enzyme, Electrode Materials(S.
Tsujimura. Electrochemistry, 92 (10), 2024)

https://www.researchgate.net/publication/383328380 Developments_in_Bioelectrocatalysis_ Using Rat
ionally Designed Enzyme Electrode Materials (2026 & 3 BREE)
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Fig. 1 Schematic illustration of mPaeASD-cyt bss and its
electron transfer pathway
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25 Creation of a highly stable direct electron transfer-type enzyme sensor by combining a
hyperthermophilic dehydrogenase and natural electron mediator(M. Maeno et al.. Biotechnology
Letters, 47 (45), 2025)

https://link.springer.com/article/10.1007/s10529-025-03587-3 (2026 & 3 AfHE)

26 Essential Insight of Direct Electron Transfer-Type Bioelectrocatalysis by Membrane-Bound d-
Fructose Dehydrogenase with Structural Bioelectrochemistry(Y. Suzuki et al.. ACS Catalysis, 13 (20),
2023)

https://pubs.acs.org/doi/10.1021/acscatal.3c03769 (2026 F 3 AREE)
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27 A Brief Review of Aptamer-Based Biosensors in Recent Years(W. Wang et al.. Biosensors, 15 (2),
2025)
https://www.mdpi.com/2079-6374/15/2/120 (2026 &£ 3 BEE)
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Figure 1. Aptamer-based detection mechanism for electrochemical sensors. The upper figure shows
the electrochemical impedance method, which results in an increase in electrochemical impedance
when the analyte binds to the aptamer; the lower figure shows the current method, which results in
an increase in induced current when the analyte binds to the aptamer, causing the signaling molecules
at the end of the aptamer to approach the electrode interface.
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28 Behavior of Polymer Electrode PEDOT:PSS/Graphene on Flexible Substrate for Wearable Biosensor
at Different Loading Modes(M. Aleksandrova et al.. Nanomaterials, 14 (16), 2024)
https://www.mdpi.com/2079-4991/14/16/1357#Author Contributions (2026 & 3 ARIE)

22 Flexible Sensors Based on Conductive Polymer Composites(D. Zhao et al.. Sensors, 24 (14), 2024)
https://www.mdpi.com/1424-8220/24/14/4664 (2026 & 3 BREE)
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(A)HTAELTORERE
MEBRRE(E ABETRURERANIVZTPOIO0 T4 PHREIBEFEOHKRERTHET
HY . KETIE BIR TR FRNAAY—N—RRZRCER- 79T
gitemal. BRRSITERES SV TERETOINAFREVTIE DT 5.
REREL BAOECENER. AHETE. BAER RRERFDOZENT —5
EHRAUL RSN BEZREIL T S ZAMET I RARERFETH D WK

30 Digital biomarkers: Convergence of digital health technologies and biomarkers(S. Vasudevan et al..
Digital Medicine, 5 (36), 2022)

https://www.nature.com/articles/s41746-022-00583-z (2026 & 3 AEE)

31 Spatiotemporal and kinematic gait characteristics in older patients with type 2 diabetes mellitus
with and without sarcopenia(T. Manabe et al.. Scientific Reports, 15 (18000), 2025)
https://www.nature.com/articles/s41598-025-00205-0 (2026 & 3 HEE)

32 H. K. Rudsari et al. Digital twins in healthcare: a comprehensive review and future directions, Front.
Digit. Health, 7, 2025.
https://www.frontiersin.org/journals/digital-health/articles/10.3389/fdgth.2025.1633539/full (2026
F 3 AME)
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DE—RRBEEHN S, EFMEN DEIMICAEINDZBEN AADIRIRE (R I 5815
EUCGEFRZRICHAENEA T D,

RIEEDEREEZHMITDIARNAEREL T ARSIV DY VRFEARICL D KR
BEOR—NRANZEIF 5N S35, BRI IIV—T1E. 800 BDSHINEZWRIC 1:EED
EFEMBEE=5 2T (CGM) XML, 5t 46,898 HOBEERICXT T D MIEISE
ZEMICEHMEL . TDR/R. B—DEETHHO> TERBERMERIL(PPGR) ICIFAETA
BAZENRSDONDEMNHSHERY  FHEDEMIE. HHEATEMELRZIFE
AEBIFRITHRVW—A BIDEATIFRES EREZEL5TE VB EICERIN
BB ENTRINT,

52, BAMEAIE. K- BASHAT—2I2INZ T BBAER DB R UHEERRS
BEREUERFEEET VZREL. RMOBEICH T BEAD PPGR ZEfEE(C
T 27T X LDBEICKINU . CNZEAVEESHENARRTE, (KRERSE
B8 % O3 MBEEBEORENRNTIIN, BRERICE—BU TRIFRZ(ENEEH
5Nz,

CDEXOBREBRNRERZEEFTA . KEEILEEHAFTAT(NIH)[E.T2020-2030
Strategic Plan for NIH Nutrition ResearchJIZBW\ T, R REBEZERMERE
g & UCBRREICALE DT TUL\ B34, 852, Nutrition for Precision Health 02
IORTIE ) 8,000 BDZHRASMEBENRIC. BE/N\Y—ICW T 2ENKRIGE
Al TFRITHI7IVT)XLHEENEHSNTHY . EERISKUOCHEER TEREE
BEBUEANIVR TP DIEENBEREIN TV S,

BLEDE ST FEERELEFHNIVZ T 7RIBDH#HE 25 HERGIRHR - EE0
ERRBLICEWTEERARBHEEZD,

BRER (V120N 174—L)[F BEICHTIRBEEERET I EERRERF
THY MERZEDHRICKI<KEFETDENMSN TSP, TR TIE. BRE
FRDBHRNBERDIEEREZY PPGR OZEDHELEEDZHAL. ZRICL > TIEIRE
[CEFENDIREBEZMERIVERVHEZRIEITCENBREINTLS BARAABEITD
RBEREODEREICHV\TIE IR, ZEER. FFEOFAKKE. BAEEOEEEN B
NERICKETHEERRNITEEV ZEEY 70N\1F—LT =Y DEREHTEIR
THD. COXIRME - UERFENT —INRIULIZISE . BARADEEREE DR
XAbZE T2 RBRUGVWESMEDBEVWBENHERI NI ARSI IND,

33 Personalized Nutrition by Prediction of Glycemic Responses(D. Zeevi et al.. Cell, 163 (5), 2015)
https://www.cell.com/cell/fulltext/S0092-8674(15)01481-6 (2026 & 3 AFE)

34 Research gaps and opportunities in precision nutrition: an NIH workshop report(B. Y. Lee et al.. Am.
J. Clin. Nutr., 116 (6), 2022)

https://ajcn.nutrition.org/article/S0002-9165(23)03718-8/fulltext (2026 & 3 BFE)

35 REESE-HEE-FEMRAOLMNMERREME (IR K5, BIIE . BRMEFMES, 39 (1), 2025)
https://www.jstage.jst.go.jp/article/jim/39/1/39 9/ pdf (2026 F 3 HEI%)
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NS5 ~A)DEINIT ANZXLICEDI<ERREZEARIELEZET NTAET—F
NYIODI—TZERT D E ERDDFRELNIVTOERET N1 RABEHE.EIC. T
— YR EITEBRER ZBEAL NIV THRENICERITDEDTHY . EHANIVR TP EHRR
ENEESPRHNERINTEE TH D,

(5)BhE/RELIY T

EHINIVRT 7 EZBNICRIRTIHICIEBEREDLS ICEADITEZ R
b9 BEHICINZ T, EATIEHEILVICKVWAHREBR TH D BEERORREMEY %=
AU BFEOHHAAEBANSHELANIAE LT R RMOHAEEENEEN D,

BRERIIIIVZADUTIVIALREBICHITDE—DREIL. SHAICHTDIIMILZD
HECERBCTHD. DIV RE IR TEL 26 SIRNQ BN EE# TH D
M AIZECERBER T TS5—CI BB\ I 7—ZHEERICAVSCET K
BRIEEZEINZ D DOEVEEMREERL TV (E 3-6-15)3%, UL, REBIDZE
BEICITHERDERICHOIREZEZHIHT D kHOND EZDEFREIE. PCR
[CHRTFELQ VW E CRERERRREIEDRFE TH D, VMV ADEE T—RBICHLSNS
RT-aPCR AL BRBELNSELEHICREZEL. B P EE LRI ZNEE T
%o CNUTXTLT. CONAN 3%(CRISPR-Cas3)37%» SHERLOCK®FEM#iiild. &
¥ 1 BELINT PCR WA DERBERIREZRREE T 5. CNODFEFARIR D
DIETHY T ADEBIGEFEIINDEERICELLEBREEICRIE TS 5, 2R
SR E R RREEMERE TR ET ARERBD IR EHEEFERL, Bk
R0 ERARITIEIRT DHEV AT LOBENRZFTED,

36 Novel virus air sampler based on electrostatic precipitation and air sampling of SARS-CoV-2 (K.
Fukuda et al.. Microorganisms, 11 (4), 2023)

https://pubmed.ncbi.nlm.nih.gov/37110367/ (2026 &F 3 BEE)

37 CRISPR-Cas3-based diagnostics for SARS-CoV-2 and influenza virus(K. Yoshimi et al.. iScience, 25
(2), 2022) https://pubmed.ncbi.nlm.nih.gov/35128347/ (2026 &£ 5 BREE)

38 Nucleic acid detection with CRISPR-Cas13a/C2c2(J. S. Gootenberg et al.. Science, 356 (6336),
2017) https://www.science.org/doi/10.1126/science.aam9321 (2026 &F 3 AHE)

24 & TSC Foresight


https://pubmed.ncbi.nlm.nih.gov/37110367/

Vae
((-_NEDO Innovation Outlook Version 1.0 &%k
INAAT ) Z—7EF

A Blower type fan
irflow inlet = /ﬁ\
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Chloroprene rubber cover { | ]
S
.
300mm Stainless tube

Vial bottle

Particle counter
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Ground rod

300mm Corona discharge |

Liquid electrode

2.9 mL (1.12 mL Buffer AVL and 1.78 mL distilled water)
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150mm

Sampling Unit

200mm

(A) (B)

Figure 1. Schematic diagram of the developed electrostatic air sampler. (A) Exterior view of the air
sampler. (B) Schematic diagram of the electrostatic sampling unit. Red arrows indicate the flow of air.
The particle counter was installed to measure the particle collection efficiency.

3-6-15 EBRAFEAT TS5 —(1ELXEK)
MGERBEA T TS — BBV I 7 —EHESHEICAVDZE T KEEEEEZINZ DD aLEEMEREEH,

Fiz. BHICHREINE IV ZAOMEICH U EEEFCKFE T REN DEFR
HITHRBIEDRVARZERIR YT & T hE/IREDEZ B EMRD HLARZ O ]
NS THIERERFE TDF DA INE BT S RBRATDEREN KD SN T D, BIZ (.
AREEE TS AVIOOREMNME LEDPZFDOREMIE. BTV VI (CL>THRIIS
NZWE TRATMRBREREICXT U, FD15 CRIRFIC T E LB Z 1T O hERiTE LT
DEFENMNHFINS,

EDEHY, RETTEBUZEERHNFER(T)IE 2 FLRILDEHANSITEIZERELTD
NABIC.BE AL RIVDFEICED X T, LFINIVR T 75 ZBHICEE T DRTE
BEERT D,

39 RREEE TS ANV ZERWEHRE - JNIVARE M (KF 6. 18 REB. (LF&TH 75-1, 2022)
https://students.csj.jp/wp-content/uploads/2023/04/ko75-14-tokushu.pdf (2026 &F 3 BEE)
40 NN ER VW EREMEYDRELL (& Sk BRL—F—EZEREE 45 (2), 2024)
https://www.jstage.jst.go.jp/article/jslsm/45/2/45 jslsm-45 0028/ pdf (2026 & 3 AFE)
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SRBELETEEEOHT,
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TEMABIE. RSN R EHESERAEDRITE L CEERBBEND—DOCHh D,

COFEF BICREBZRETDIEVOMEICEEXST . OIX-Ef - gllIBEFDEXEE
BOEFCRIANLSEEZRAZ XA DHIERET. BICIE BN TOERBRZ:@ Uz
BENDEREVWO B EREE S, AREANGHEANSRMFEEEIRZ D ENKDHSND,

(IRIREERRE

AT/ —FHICEVWT ]E, —BNICA—T S XIEIN TV S HEFRE(M)
DR T H—MRZ1—rZJV(CN) . —F25—I3/Z—(CE). RIFVv—RI T«
T (NP)DEERDT=HICHEL TEN T DIeMiliiE (F) & U T, ITBErREEEIRODIER |
NEFOND, NIECHFRGTBRAEERBZIDOERICE > TEETH D,

FDEIBOEHICIE INMMAYIERY CO: ZFEREUT/INAA R /N1 4~ XH
REMEOERYMBEZMEMEE T IRMNBEL G>THY., JO—/VVICHZEH
FENEHSN TS,

HRICEWTE CO ZEEFEREULENNMAEDDIKUNT T ) =014 I/ R—=I3VHE
EFE VT I \MAEROFAICDOVWTIERFAERGERIB/N\M1AVYRAE) ZFERIE
FTEINAAEDDIKUNTNNAAED DIV EGHEESR |°E T, FNEn&sE-’ot
ZDEEECERICAEITEARIRGHERFZETOI T INEDHSNT LD,

INAARZRERZFMAUN\IAED DY DHEEREDILER UZFDILKDERD
HICIE BEROZER - RN RERRVBENNEE R D, £, BELZEFRED
BERNSERNTIHRETDCENERULL, UNU.ERICEIFT D /N1 A m® SAF FD
KIEBEE T BERECNAATY ./ —IVEDBARERZEFBEL TS,

—A. BRICHITDERFIAERIE. MEPEREDREIEEY KA. BmINTEDE!
EMCEERMENFIEAETHY S XMAERODEESE (fHE2) (X TEEMDEE
EVEBFAECHFT DD NMAEDIKUEELDEEFRIICIGU A EAEZIL
THEIFHETH D,

41T NEDOTJU—A /R—=I3VESEE/INMFAEDIKYEMICELD CO ZEERBIE U A—R 2 UH1 )L DHEE
https://green-innovation.nedo.go.jp/project/bio-manufacturing-technology/ (2026 & 3 &)

42 NEDOIIN\A1AED D<) EipiE R

https://www.nedo.go.jp/activities/ZZJP_100246.html (2026 & 3 ARE)

43 NEDOIFHAERDPRISE )T —FHB(N\I1AEDIKUEMHHESRE FEEEE)

(2024 F£E)
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I—VEMEANTEETICENERTH D, T5IC CN. CE.NP O =N S. g
TONAAVAEBRDEEERREEUBERDNAAEE, THh 5 Mg EE
NUERBRBNAAEZEIZERTDENEETHY . I5IC. TOERIBDHICIEH
TIAFI—V2KREUVTHRRIEDLOHDRAFT—LA ERDINEERD,

(2)#igF B DB ERIRE S BIREE CBIRE /A AEEDIRT VIvIb
OREFERDEE. FRADILR

i Y CATUV\ERE

TATWE, BEnibCEUZERBEEFMEY THY . AUBBICH 1T 5 mIEY. WIE(E
MEVTEERMEDITERDTVWD ALEEICH T DRNEEZEIL. TATWVWEENDS
BNE B CRIEY. BEYORIMBAEEN N 1—FI— 2RO TSAMF1—
DEBANBEINMIBICHITIBREDNAAEEE U THEIIL TS, FAIZIX,
LEEDLVWERE TTATVAEIBEINTSY . FEQREEMIEOFLICAET DK
SICEETIZEN G DT, 2B T N/ —UIRNISER - KBTI DO R T VI RN HE
TUTWD, Fe . BRVCIABEE VD EMEYMCEBROEED TS NEBLT/NA1A
FEZERU VW EERITT H D4, UM o T tigirE DB E T Re R EIREE

4 KRB\ AV BB EDLER - SRS - R BV A T LEETIEEZE(NEDO)
https://www.nedo.go.jp/activities/ZZJP2 100162.html (2026 & 3 BHEE)
45 AARIHFEEERA ST Web R—D

https://www.nitten.co.jp/ (2026 & 3 HEE)

46 AAIHFEEER A St Web R—D

https://www.nitten.co.jp/business/food/ (2026 & 3 ARE)

A7 JbiEEEERT Rt Web R—Y

https://www.hokutou.co.ip/bio/ (2026 & 3 HREE)
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48 HATHIEMERR =t Web R—2
https://www.nitten.co.jp/dcms media/other/2nd medium term plan revise 20250514.pdf (2026 £3 A
HE)

¥ ROV VBERBEMRESESS Web R—U

https://www.hokuren.or.jp/newsrelease/cé6tjiwkacmfbu (2026 & 3 BEE)
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50 BMUKER, TTAMZEHBIRRIZDVTI(2025F 9 A)
https://www.maff.go.jp/j/seisan/tokusan/imo/attach/pdf/siryou-16.pdf (2026 &£ 3 BHE)

ST =0 TEMA ST Web R—T

https://www.sanwa-starch.co.jp/news/684/(2026 & 3 BHEE)

52 BWMOKES, 150 5 FEARMEMOIED ) mERVINES., 2 A (FIER) OIEmEE]
https://www.maff.go.jp/j/tokei/kekka gaiyou/sakumotu/sakkyou kome/siryo/r5 siryo/index.html#: :tex
t=%E7%B4%AF%E5%B9%B4%E3%83%87%E3%83%BC%E3%82%BF-,%E8%AA%BF%E6%9F%BB%E7
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A%E3%82%8BWE3%80%82 (2026 &£ 3 AEE)

53 NEDOTB&EHRERERI 7RIS T4 —E1(2022 F£E)

5 REEEMEREERE, VILALICEENERAYMEDERCN\1ATY ./ —IVEEDFEMFEFICRET MR I SEHME
https://www.f-rei.go.jp/assets/contents/240401 energy Olr.pdf (2026 & 3 %)
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