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mlu Food-Gene Interaction dvd1AgydanaIKASSUDIMS?

U9D1AQUIVLLUIMVLAN:
[nyurmsuuu One-size-fits-all
[uauisanauauavANLLAACTY
vavnalnmstwimaigylulicias
uAnala

5nqalsai3osv (NCDs):
[sAawkouslan 2, [sAra(m
LazIspdau ayudaulew
SIVERRVRITVEDE
A1UDIKISLLATWUSASSL

- lomamvoudanssu:
NSTULAZDUNANAUNDIKISWOASURLLLIUUE
uazyviumstavaulsalus:aululana

910av: Wabba et al. (2025), Vyas (2022), Voruganti (2018) &) NotebookLM
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9VAUS:NOUUOVLIUIDY Gene-Diet Interaction
(Multi-omics)

Genomics: NSANYIADIULUSHUNIY
WUSNSSUNIINaaoN1SaauaudvCioaInis

Eplgenomlcs msnnmanswaua\)mmsoa
* Tasvasolasundu (lagTuWagusrdu DNA)

Transcriptomics: N1SANUISULLUNISUEQD
aanua\)auimuawannnnsumu

» Proteomics: n'lSﬁﬂU’lﬂ’lSllJaEJUlan\)§UllUU
n1sasiolusau

» Metabolomics: n1sAnuilUsiwavov
wunualad (wnaawsaanng)

9109v: Nutrigenomics Research (2022)
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2000d1AtY: Genetic, Dietary ua:
Health Outcome

Genetic Exposure

(U A2LANGIVYNVITUL, SNPS)

Upduwusnnikuaon
UAAAd:UNISININANTY
uazlsus:losuonans
91K1stvNuUdgv(s
. Health Outcome
(?U!ﬁtjg ,\%R%i‘x (18U A9 WiFEDIsARDT
L LasKaoaldaq, WIKOU

vaalnau, lwawuoa) stan 2, NMo:dNiau)

9100V: Voruganti (2018), Guest et al. (2019)
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UYI8UDUIIANISUDVHAAWS: NISULEQVIINNIVNITNIW

(Phenotype)

/7.5
B

Metabolic Phenotype:
N1SQOUAUDLNIVNTS
IWINayn1elu
U AWlocadugau
tQUADLAAI09S9a
(Goagv8u; ABCA1, APOE)

Phenotype (anutuzn1v
ngNIWNLLEavaan):
WAsoUUaLNISNIVIUSIUNU

~ SEtHOOWUSNSSULLAE
Fo1oaasu WU UIKUNAD
lAspas1vsvNIg

"\

910dV: Lindroth et al. (2015), Rana et al. (2016)

v\,

Sensory Phenotype:
NISSUgsauIdLa
~ tADIWBOUIIKIS
Nowalagasvaownans
sun1susinA
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Gene Is Not Destiny: _
gululsasnikualvns:aaNvKua

—>
P—
Epigenetics (nalnistiowusnssu): “$’
NS:U2UNMS WU DNA Methylation s
au1snduadad (Turn on/off)rinvuveovdu 6
logTuwWaguudavandu DNA °(‘_‘>'

Genetics: NKUNTK Environment & Diet:
WUWIVEO uazwanu d1s9111s (15U wiaa, lnau)
SONNUVAUASY Las nktnnWududiasa (Substrates)
noUIEsVVavlsAlUavaU ~ dArylunaln Epigenetics
no:dowans:nudagvnIwlus=g:e1o
9109V:; Lindroth et al. (2015), Smallwood et al. (2016), Beltran-Miranda et al. (2017)
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9111s{ugus Biological Signal
(luianadtytyrtun1vBoNIW)

Insuasw[uuanava\)mmsuwa[oaoso
nalaum\)msnususargt‘mm
(Signaling Pathways)

G2981v: nsalviududd vs 1UaudD
nszGunalnnisdntautanIstHranty
AULANALAUDEIVFULBY

QdATY: a'lsmmslulouluun
WapvLIUu UAA9 BaAIEL x
n'(uél\)n'lsn'\muva\)waa

9109v: Mondal & Panda (2020)
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naInmsa\maargty'ltu
INDDIKISTS:QUIBAA

Cell Gene . Metabolite
Signaling Expression Protein (@swunuolad

(ns=quIdUNY (NStu2UNIS EMNGREUST NuWaaws
mssusarytmm noasKalla: KSataulsL) Usuauaa
UoVLBaa) wJaskd DNA) $70N18)

21090: Nutrigenomics Research (2022), Mondal & Panda (2020) & NokboakiN



unuINYov Transcription Factors
(U298n1S00ASKHA)

a1somasiivauilu annua (Ligands)

il i v

navIvaluaunu Transcription Factors

Transcription (fv®y/ 8\ Deduiunds 9=rnlinndu 1asu 1o Gudy
Factor ZACONa’' N\)) n1snoAsHavavauIlInuIeg

’ N J—
J5U19nalng d1soonnnsSnBINIW
(Bioactive compounds) 15U Iwawuoa
duasnannIsiianvaanvavaunnalr
Inan1sanidulnogils

9109V: Lucini et al. (2020), Dall'Asta et al. (2022), Rana et al. (2016)
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Nuclear Receptors (A9Sun18{utioinagd)
fun1smouduadnodnsonis

fionduvoulUsiumosunir frinNSudY I INANS Uu nrynedaAny funmswruun
AUARIDU Transcription Factors 91M1SNUAIVIAWIZIRN AN waﬂnrunmmsnumﬂﬂums

lnensullodansomsuINS:Hu (18U nsAlviIU, IADUF) JamisiulsaIinuaan
' (Metabolic diseases)

e Nuclear Receptors

2090:; Rana et al. (2016)
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191:an PPARs llazn1spsuAuNIsiwwaInylviju

PPARs (Peroxisome Proliferator-
Activated Receptors):
I0ugasSunelutiolnasd (Nuclear Receptors)
na'mrynaﬂiun'lsnounun'mmwmry
wawu

nsmalvou (Ligand)

naln: |uonnns nulpgnsalviu (Ligand)
9:rMtNAIUALBUNINBIVEITUNSUILNTS
Lipid Metabolism og19i0us:uu

waawsIguus=any: n1sns=AU PPAR-a
U'ﬂdamsaﬂauva\lmsauarytmmmsanlau

(18U 1L-6) na=gosannouidedlsaralnas
aAN1Sds v IL-6 raonIAonlA9S

209d0; Rana et al. (2016), Sanni (2025)
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AMPK: A2as29dudniuzwavviuyavisaa

S ————
[Input]

Epigallocatechin
gallate (EGCG)
MNOIKIS

[Molecular Target] [Pathway & Phenotype Outcome]
/’ UsGudosuduyau * EGCG ns:qunsav
(IRS2) a: AMPK aTrgfgnfu AMPK a: IRS2
YtuzNaaNISUaqQuaanuav [Biomarker Potential]
gu L-Cpt-1 ia: Ddit-3 e S:QUANSAS:AOU
1 . , AMPK ua:ns
e — 828UsuUsvAIWEYSDQ uaavoanuaw IRS2
| [Molecular Target] yovisaaludn (Beta-cell
¢ — gu L-Cpt-1 ua: ﬁ viability) _ua:l_WlJmSKa"\)
Ddit-3 ougau

JonudAY: AMPK mMKUNRIJuasadwavviukanuavisadnaauauavaaansaannsnvgINIw

¥o8SNUIdUQavavIsadwanduyau (91vdv: Rana et al., 2016)
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NF-kB 11a:n1SAJUAUNS:UDUNISONIAU

Top Track: The Inflammatory Path

[Input]

91K1sluugo
(High-fat diet)

N

>

\

[Molecular Target]
ns:cu Toll-like

receptor 4
(TLR4)

>

>

> -

Bottom Track: The Protective Path

[Input]

asaisdluan
(Retinoic acid)

N

—>

-

[Pathway]

dvdryryeu
NF-kB

[Molecular Target]

Sugo TLR4
lla: NF-kB

N

[Outcome]

~ DAowingadon
AunNIsoniau
Tuisaaluuu

S

[Outcome]

aqanN1saauUaudv
aonisaniau

.

[Biomarker
Potential]

s:aulslalaun
nonsaniau
(TNF-alpha,
IL-1, INOS)

[ vondwdAY: NF-kB AofAudnaivmsavnisas:usumsaniaunansagnidakssSataldniusliavovansaikisnusina

\
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Insulin Signaling Pathway ta:Us9gnvlnsuinis
Extracellular & ." ’ 7 I 1

space & [Pathway]

Insulin Flavonoids AOUAUIAUNWNSEANEANY YTt
ECE IO 3 dugaulnensy fuveu:n Paimitate SUSanTs
Flavonoids é- ||amoanvowuauuauImuvnoowms
(Wanlououn) - indourivas PDX1 Whgloindea

o
| 1
Cytoplasm

[Phenotype Outcome]

wanlbuessinoIREIVeINUNSAABUNA
Inanavu: Unddimmanus=a3nsnwnns
WANBUYAU

Palmitate
(nsmlvou
Uhaomn)

0000""“"“"”000“5
.
N | 2
B

"

=

[Biomarker Potential]
nslidnvaanveodau PDX1 la: MafA

( VondwdiAmy: d1s9risauisninsnitsinisavacyyrrudugaulnanivsznunisinaaugelusauniguonaud )

//“
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Gene Network NiNgavavnuNIsiwawanrynalad

r ﬂ
[Phenotype Outcome]
I - mspABunalAaAvu
Input Panel @ moa:tmaluidonanay
Alpha-lipoic acid j
Naringin

UnnSAuILInoU
ns:iiu PPARS

Glucose

2l
Metabolism I~ -

Hesperidin [Biomarker Potential]

| Anthocyanin N @\ Single Nucleotide
G6Pase Polymorphisms (SNPs)
vougu TCF7L2
L -

©

ann1sasnalna

[ VonowdrAry: arsUs:nauwnnuialrangstiaiudoaUs:-alunutiuin$oviggunaremaivoivunowlosiodusau ]
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Gene Network NiAgatavAUNISININaTY U

/ Cholesterol Metabolism \
/ | ZAN © [Phenotype Outcome]
msiagundavlusiwalubuluiEaa

ua:ianuduwusagouinnulsndou
(Wugu FTO AouAUNISSUWALLIU) I

I IBiomarker Potential]

A WIIUSWUYDYLEU FTO lla: APOE
IBUss0uauidevisakolonazisndou

| Input Panel
O

) (U
=7 (Sesame 0il)

Omega-3 PUFA

\Energg Intake & Inﬂammatiory

JonwdAty: IndaueBundu APO lla: FTO aouduavagudiwr:dalasvasomvluianavovnsaluiu (Budd vs. Tuaudo)
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Oxidative Stress lla:N1SsQoUdUDLYILIU

The Threat | The Defense (Alpha'“pOiC acid>

Reactive Oxygen
Species (ROS)

[Pathway] [Pathwgyl
ROS ldumiuavay DNA Uaoﬁumsw‘vuvuvy
unlddnisnansrand JNISIAAYoONVAVEU

“@IAwan NAD(P)H oxidase

- [Molecular Target] ar [Phenotype Outcome] a1 I_ [Biomarker Potential] B

luavay DNA, 8u NAD(P)H oxidase, AWIulIanesvoudluu (Genomic instability) ~ szaumsliandoonvavioulsy
aoulndiu (Oncogenes la:ingavavnulonainau:ISy  NINYIVONNUAUIASENDONBIAGU
L {UOCOGCNE) S Il dL _

( Vondwd1Aty: N19:A2UIASERDDNBIAGUINSNIIBINS:UoUNISNOASHd DNA Tnensy nalAinanwluiangsvevdluu ]
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Cytochrome P450 AumswWasuulavaisillanuaau

Process Flow [Biomarker Potential] I

N

[Molecular Target] ’ noASSUllass=auNIsudquaon

/_ ndutaulay .,, | vovtaulul CYP ludu
[ | Cytochrome P450 (CYP) | \ J

d1SaIK1IS
| [Phenotype Outcomelw
éwmmwa:mnlu
miswasuudavnmudimw
(Blotransformatlon)
, a1saanqnsm\w:)mw j atsaznevil |
:
Co) XL,
asudanuaau

[Pathway] 1S0U)
nnsg1eandinsusitunisoislou
9:MOUDANTIRUIVUKATEVUADU

. (Xenobiotics) #J |

- Q .~ —a . - -: o w d. J o — - V. — v x
vondwanary: CYP Ao ‘Aunu?’ VO\]S'-‘UUIhl’lb.la'lfynn’th'lnlU&BUIF\S\]EIS'NG’\SO’IH"ISIIaEl'\SWUiHS"Nﬂ'IUOﬂﬂ’lSIﬂ\l'\UVU ]
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§u CYP1A2: A0 WIANANNNWUSNSSUTUNISIWIWAIYa1soannns

( [Input] @1s9annnSNEINWILIMS (15U ANIWBL) [Molecular Target] &u CYP1A2

/

I e =ik )
dada 1F (rs762551) A
- — e = — oL .
onsnenssulaulsuUnm onsInNInssuIdulBUIWUVU (Fast Metabolizer)
- - v [ ' ' _' - ' w _'
[ H’ISO"IH']SHSOF]"IIWOUFIﬂm\lO{J}US”I\]mﬂU'lUﬂO'l J [ d1S9IMISONIWIWAYIAVINDINIYNSIAISI _‘

.

[[Biomarker Potential] ada 1F vavdu CYP1A2 awsnidilu Nutrigenetic biomarker n‘ﬁadsuﬁurmuenmsrﬂummmmawrgmsvomwia:qnna ki

[ Von2wdAty: ADWIANANINEY 1 AKLIUU DNA (SNP) a5urgdanlunudunauduodfod1soannnsaiAganuanu 1

A) NotebooklLM




One-Carbon Metabolism: fugnalvnisaglaulna

: [Input]

[Pathway] 1nau [Clinical Impact]
(Choline)
\ |  [Phenotype Outcome]
" AJWWQUNCYaVS:UU
hnmuuUswymo P * UADWIREITavAUlsA
. wgsg;ussu?u Sl [Molecular Target] Kalouazkaaaldaa
Wuadmuuaus=ansnw | Eunonisaelou (cvD). Tsnaululu
ms(3laduuasiwian SUBUKGYa=09L s
yE i : ' (NAFLD) ua:lsniaau
IWOdSTLHAVUSIA (lnanaslasiwian) / . | yavszuuustaan |
Kijwhand1Atynga ¥ ([ |
Daps VIS _p: S * [Biomarker Potential]
SNPs utduniodniung |
[Kuiwiia (CH3) anwldemsuialaau
! —) \Méthyl Donor) (L )

L gondudAty: msiwwaylrautaziwiaoiusounulugiuzukavusoakywia (Methyl donor) dkSudauuav DNA
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MTHFR, Folate uazwans:=nuaawauIN1s

oulsy | dS1 Methyl " N1S91a99 DNA
=> .

NuUNR ‘ Group IWgUWo i 7 naswuumsuni
— " d \ - i
[Input]
nsalwan ‘ [Molecular Target]
~ (Folic acid) ua: gu MTHFR - \
L InUU B12 // -~ = @henotype Outcome]j
— (e UnWduwusnu
WIRMS [ aualwianide / LN aowidesnowinung
jr— — x- NAYWUS fi>\nn Methyl Group $ vounaus:an
[Biomarker Potential] MTHFR |} | / (Neural tube defects)
nSI98U MTHFR AU r | funasn
[ S=nUINIU B12 Tuiaen @ —JJ

— =

vonowdiAry: Insuimss:niwmnssiidumagnaradnveslfduwusomis-8u (Nutriepigenomics) Nduwavausu
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Epigenetics lugnuzd=wauigouainisnunasianioanvovau

(O o) —o

el |,

:
4 [Pathway]

[Input] | '
a1somIsiiaziuinualad — oo™ § — MslidnJoan
(MntiAidu Substrates [Molecular Target] vovdu

S Cofactors) | AoUSuIUaBuIDWAIUAN b L
‘ | (Epigenetic Modifiers) ‘ : )
)

O ** Tuimsiagundavarnuiud DNA **],

[Phenotype Outcome] [Biomarker Potential]
mSIUaﬂu||Uaaa'lu1snmﬂnaﬂv1usu (Transgenerational) NUNAUIDWIIURN (Epigenetic landscape)
[ 2-3 sp (hludmsTustinsumsiuwarylus:e:e1 awrsnmunewWlulndrnSenduidanisaln
=== / \ /

[ van:nuehnry osTUTsIAGoIWaY IIDU “owsog’ RanursnAviUsinsumsiUVosBUTHUTS

A NotebookLM




DNA Methylation: a3adUa-wWas:aulusluiaas

Gene ON

Gene OFF

1 8
1
= |
1
1

\.

" Promoter Region

[Input]
nauwna (CH3) :naIK1s

:

[Molecular Target]
[56 CpG (Cytosine-Guanine)
usauluslulaasuavdu

\

y

CCeIIuIar Circuitry ) o T\
guuaavaan
I ' (Gene Active)
|
" Promoter Region _— f \,
-

|

[Pathway]

De novo methylation antsvlag Dnmts 3a/3b;
mMssSnyIanw (Maintenance) nlag Dnmtl >

\

/

A

[Biomarker Potential]
sUwuumswnataguncdiukuv 5' vavlsladu
(lafigsuazagnaald)

\

v

( gandwd1Ay: msidukuwnananalawuguuaziangsnaalunmsiitnSavkuignoamenwuu DNA )
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Histone Modification: A1sAalguaztudalasuidu

pang® (Gullo) m

gounaula
(Reversible)

— S — ——
/ N\ /

[Input & Target] |

[Pathway] [Phenotype Outcome] (7 N

AoDU (Curcumin) Aln??utann'nsozgv;l[a&um _ uduansdvdryums |, [Biomarker Potential]
lazansUs=nauNugonw ( fgﬂ{]gullodné)ﬂv:\éOCgﬂ ;'* 5niau (IL-6, TNF-alpha) 71| Tslwaveumsanndavdalnu
yuihlunlusiugalau H3 S0CS-3 113z p3g MAPK nintgaunlng LPS (Acetylation / Methylation marks)

\ = == 3 “4 \ 2 '\ >

-~ VonowdAry: msiasunlavs:Audalauadwanudarguliisadnauauovsiolnsuimsivulaunin na:usunilniaue |
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- Cellular Circuitry

microRNA ua: Non-coding RNA: msniuAuKavn1saaasKa

e : ~ . = - L e
. [Biomarker] suuuulusIwWauav microRNA {uvavisadksatiatée

" [Input] | [Molecular Target]
dauus:naunuEIMwIuaIKS | argwusnssu RNA dluldudaskatulusdiu
| (Dietary bioactives) (Non-coding RNA / microRNA)

miCroRNA

J L CY?
5 -~ 'Y MY M { - # ) [ () (LD C Y 4 .“"}/‘y
£10.0'¢ igigigia.claiarangial L AAQARARARRA ALY

% CUT
— & ’
[Pathway] %/ ,’OO/
NKUNNAUAUNISIIANOONVDY A [Phenotype Outcome]
gulus:aunainisnonsnid ' nnunnVAINaTla:usugu (Fine-tuning)
(Post-transcriptional level) nalns:nAuluianaveylpauwusonis-gu

[ vondwdiary: microRNA IJSsuldiountuganiglunisnsovniuna:usuidasudsuiruniswanlusaunaulguiuasy J
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The Cellular Circuitry

210 Genomics

- Genomics (DNA)

—x Transcriptomics
— (RNA seq - sUuuuuun
WasuluaIAMSAUIKS)

[Input] | - *

WUSASSU [Integrative Target]
SIUAUTIY :> 4—&/ __~ Precision Nutrition

mummsua~ (Insurnmisuuuen)
avadau

\ Epigenomics
| | | (Methylatlon/ Histone
| - SOVSPYWANSNU

/ S=g=612)

\ Metabolomics

(IUsIWamsmwmrg
AAQTUISY)

Ecosystem Ring

—

\

d Multi-omics: aurAayovINBUINISIAWIEYAAS

[Pathway]
ASYStUNNSUaYaKagid
g Al Waa=naunalnnv

¥22NOINLSIUU
(Systems Biology)

[Phenotype Outcome]
AMSWCUUILLWINYASQUA
mvaadnuazlnsuinsn
[DWE1D1:9VFVIaC0UAANA

2 - a - B JE T2 0 - i e | = 2 S = L ; > P ol
vannudIAY: aunnavavmslavaulsaSasolulannaunguddiadoktv uapams(d Al iasihuazysanmsvaya ‘Omics’ NLS:UUIAEAU |

A) NotebooklLM



a1somIsnmKuIntaijoau
"lulanadeyayreu” (Signaling
Molecules) lus:autsaa

(

a1sa1msIL_iIc’ﬂRuFi&v5\)mu uamKunavasyayiel
[hdwadwausuagunmsuaavaanuavdu

msns:duiodemsaoaska: arsomisikiiniu
alaud (Ligands) dunudsulutinindsd wu PPARs
N

e J g
| msUsuwaguidumvnisavasyeyreu: AuAunaln
~ | msSuSuavisad wu nalnmsaniau NFkB

-

-

nsAdUAUUlBWINAIY: TanSwadatoulyl
Ing2tavAUMSIWINAIYNalnduazlalalagasvy

n

\

{ i -
waawsigvus:dany: hlUgmswasuudavmsuaav
vanvavlUstuuazwunualadiusivmeagvidus:uy

\

References: [11], [15], [18
A Note

bookLM



JUnduwuss:aululanavov
Carbohydrate adtsaa

AStUOUNIS

|

AOSuU

Glucose
Uptake

Diagnostic Concept Map

Food source: o1ksnaumslulolasa uazasanannacionalna
(vu Alpha-lipoic acid)

Bioactive component: | nalna (Glucose) lazastuayyadas:ningdItav

Molecular target: (MSu Glut 4 ua:8dutauloll NAD(P)H oxidase
subunit-p22 (phox)
. kN '.-: na 3
Biomarker / msqQadunglpaiindwadniwuiu wa:mswaguulav
~— t -t
phenotype: szquuimalutdaa
Evidence level: s:Quwgaa (In vitro) uazdainaaav (Kangumsiu

s:Qugugodavs:Uas:ivmsasunanivnatinluuyue)

. ol 3 & .-: 1 —
Product opportunity: a1msauu4u1cnam (Low Gl) haanuuusauauans
panfnsWaUsuUsvAubaaduyau

References: [15], [23]
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A2IUULAANIVNIVWUSASSUAIKUQ
Glycemic Response nluiniau

[ gu TCF7L2

AINLLANGIVUIVNIS
aaududvs:qauuima

gu FTO

Food source: omsnomslulaiasamiy
Bioactive component: néﬁna (Glucose)
§u TCF7L2 (roupumistwikaitynalnd) uazdu
Molecular target: ' °
5 FTO (RouAuNISSUWADVIU)
Biomarker / nmula_cxiaﬁuqéu La:NSaaUaUavVYaVsS:auLNMa
phenotype: {uidaanuancvnufuuda:yana
: MSAnBINIWUSAEasiazs=u103ngluuuyed
Evidence level: : G . '
(Nutrigenetics / Human observational study)
Product onportunity: | 490577 DNA IW29aNnUUULIWUDIKISAJUAULIONA
PP y: law:unna (Personalized Nutrition & Diet plans)

References: [11], [23]
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NAUNSONLAU

Dietary Fat Aun1sns:Qu Gene Expression

Toll-like 4 Inflammation /

receptor RAS Activation

Food source: a1msf’i[ﬂuﬁugo (High-fat diets)

Bioactive component: nsaludu (Fatty acids)

Toll-like 4 receptors, NMsavaryryrtu NFkB la:

Molecular target: S:UU renin-angiotensin (RAS)

+ - e .
NISNS:QuUNS:UdUNISONIdUISOSVS:QUIdaa lias
AUIdBONND:INSNTDU MOYNMISINTWANY

Biomarker / phenotype:

msAnwus:duisaa (iaaludu / In vitro) na:dal
naaavidukan

Evidence level:

Producio Do finity: msusudadaunsaludufuwnaanturionkis
i Sl 00anKnssUIoaamIsns:Au pathway mMsaniau

References: [11], [15]
A) NotebookLM



lasvasivasaluu (Sat vs Unsat)

i

Saturated Fat (15u Palmitate)

&

e

Unsaturated Fat (PUFA)

Molecular target: gugvudusau (@ansuaav
09nYov PDX1 ua: MafA)

Molecular target:

Usunstidaavoanuov
Apolipoprotein A (APOA1)

Biomarker: JdUWUSAIUNISA0aLYDdVAIS Biomarker: duwusaumsinwaneylata
nvIuguduygau (Lipid metabolism) NGdu
Evidence level: msAnulus:auisaa (nalnmsiwaguudavdukuvioindss) ua:wsaadn

Product opportunity: n1swcun Functional Oils AtsIUsIWansalululududawadviasus:uuwunuaadu

Referi & NotebookLM
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Omega-3 PUFA auauaqa Inflammation
ia: Lipid Metabolism

o= (\ Reduced Leukotrienes

" 4

~

Food source: Jan:ztlaunan, thuulal, aaksien:ta

Bioactive component: | Omega-3 Polyunsaturated Fatty Acids (PUFA)

Molecular target: Jugomsrivuvaviaulsl 5-lipoxygenase (5-LOX)

- - - . J C
msaamswaaallalasdu (Leukotrienes) dBotduais

Biomarker / phenotype: R - .
/p P ﬁamsaﬂlauzhntgiuns:u:umsémnm:n’[a[nmuaao

msAnv{ukaaanaaav (In vitro) Uass:UIAINN

Evidence level: 2 e id AT
(wamvaatnluuuvdggvdavus:1Tulodedusiv)

91IKISIasuLLazoIkIsnmvnsuwng (Medical Foods)

Produ LT (IO S S
oduct opportunity SrsudUoendnmodniauidasv

Rei A NotebookLM



Amino Acid-Related Metabolism:

unuinuavlaau (Choline)

Food source:

DNA

/ Methylation
One-Carbon \

Metabolism

.J P — 1 L} J e -
91K1sNaudelpau (wu [uuav, tnSaviudad)

Bioactive
component:

— . -‘ o 1 — -
[nau (Choline) aasus=naunmumusiununsaa:olu

Molecular target:

a [ - -
ldumvmsangloumsuauklivoznou
(One-carbon metabolism pathway)

Biomarker /
phenotype:

2 | s -
mswaguulavsyuvumsiunataguyav DNA
wazAnubaamsinalsaduluuu (NAFLD)

Evidence level:

msAnluLUEgUazNISANgN2ANIOWUSASSU
(Nutrigenetics & Human observational studies)

Product
opportunity:

Y - & s o
wamnmn’[nuu*nmsé}hsuu1smcmnssnlwa
AJUAW Epigenetics NGuavnsh

Refi A NotebooklM



Vitamin D aAu Immune-Metabolic

Regulation s:autsaa

Vitamin D

Food source:

e 4 Decreasing IL-1, IL-15, IP-10

3
82

l = Bioactive
& | j component:

Beta-cell Preservation

9IKISIASUIMUuUQ, Janiludugw, okistasu
3miu (Fortified foods)

eniduad (Vitamin D)

Molecular target:

§uRnIUALASALATYRYIEUMSALEU (IL-1, IL-15,
IP-10)

.
A@ Biomarker /
e phenotype:

msaaavuavlslalauinemsdniau ta:mssny
ASNMVILYaVIaalua (Beta-cell function)

Evidence level:

msAnwluszaugad (wadwadn / In vitro)
waznuauleviudainaasav

Product
opportunity:

WaaAuUNasSuIKISALLLUUAUUAYUFUNIWSEUU
AUAUAULLATMSIKIWAEYWAVLIU

A) NotebooklLM



Epigenetic Modifiers:
Folate, Vitamin B12 na: Choline

Folate /

B12

Food source: wnluve, Sywsvnddos, WanirunINand
Bioactive o TE— .
EoBorent Folate, Vitamin B12 (Mxthnidulanwnines)
Molecular target: :I%lflﬁzzju'\l:-ll-\l'ﬁ::ethyltransferases (Dnmts)

: sUlluunisiunalasuvay DNA (DNA methylation)
B:;ng(er / 5\1|Un@nmsﬁwwvaoﬁulnald|Ué'0ua'1ﬁu
P pe: DNA Wugu

: , NsANBIWSAAUN Nazs:uNdnenluuube

Evidence level: (naiAuuInTudounISAIASST)
Product Insuamsiawr:unnadnugntAUIUSEUVOY
opportunity: gu MTHFR

References: [1 A NotebookLM



IWEWUQH (Polypheno[s) uInnaIsdusuyadas: y

mHansuanaumsuao\)oonuovau Uod8n1snoqsKa

tu I,! UIUJOV N Utrigencmics ('I_'ransi?n_p:uon factors) wazns:uounisyovIvaa

N1SAJUAU Epigenetics

aaudavnalnagivazdea wu nswnatasuvav DNA
ua:nMsaauwdavaalau (Histone modification)

AULAWTELDIOVS:QULULANA

uonsofuunamanalnwvannfwaWuaalma suQoon
qnsdo Pathway ULadog1v101:9v

JonISS: :mmuuamnu

uauaaoutmymmnmsnnm?unaaonoaa\) (In vitro)
mquawaamssnmm\mauntuuuuaavmovsmos:ov

ﬂﬂﬂﬂ'lWQOﬁ"lHﬂSSU

lUumsUs.naunan?umswcummmsw\muulwaoomu
AUEouYaVBaS

References: [1], [5), A) NotebookLM



EGCG nunisns:qu AMPK

llac: Insulin Signaling

>@® >@®

EGCG IRS2 / AMPK Insulin
pathway Secretion
Y
&
L-Cpt-1
& Ddit-3
Food source: v (Green Tea)
Bioactive component: Epigallocatechin gallate (EGCG)

Molecular target:

[UsGuddsudugau (IRS2), AMPK pathway ua:
aanisuaavaanuaviiu L-Cpt-1 ua: Ddit-3

Biomarker / phenotype:

msUsuUsvAuiddavoviwadiud (Beta-cell
viability) uaziwuaWwawsalunskavauyau

Evidence level:

msAnuus:auaa (In vitro) luawisndwaviu
wamssnuisuuuugniuuysdlosasvla

Product opportunity:

J J ,~ A . -! .
IASoVAUWLNTU (Functional beverages) Nuvn
aduayus:uuwunuaaduyavaslulalasa

References: [15]
A) NotebooklLM



Anthocyanin fiunaspouAuBulu
Glucose Metabolism

Upregulates
PPAR-a & Glut4

. Glucose
Gliiss ol Metabolism
Downregulates
PEPCK & G6Pase
1. Food source: walums: naluass Vrodua, wunil ADAL9INAY

2. Bioactive component: FRICERVIRENN (SR

aniguleulsuaswnglna (PEPCK, G6Pase)

gehviolcqUiariarget. la:IWu PPAR-a, Glut4 Tuiiorglofu

4. Biomarker / naInmsnauauodna'lvlnaavaanuqnsmwummu
phenotype: (Antidiabetic effects) Tus:Auitialdo

msiAnnlultiodonuvovdninnaodiazisad

. Evidence level: ) . e N ==
S b (In vivo/ In VItrO) gANANANTULANTIAAUN

msanmuassds ansmwgudnSuanisiasuusu
aunathmaluidon

6. Product opportunity:

A) NotebooklLM



Curcumin AU Inflammation naz
Epigenetic Regulation

€5 6 »©
Curcumin Reduces Histone H3 Decreases !|.-6,
acetylation / Modulates TNF-alpha

SOCS-1/3 & p38 MAPK

Food source: vidudu (Turmeric)

Bioactive component: | 1n9SADU (Curcumin)

anmse:BAladuvavdalau H3 asiudians
SOCS-1/3 na: p38 MAPK

Biomarker / msﬁ_lgﬁ'amsnauauaaviamsémaus:ﬁumaéﬁ

phenotype: QNIKU—ILINIBAISNONUIWHSOAISWY (15U
LPS)

Evidence level: msAnwnalns=Aursaa (In vitro) Tuusunvay
loWolumANnd

Product opportunity: InSavinAwaunsoansanantolusuamsiwo

gVnmwAumMUN1sénIau (Anti-inflammatory diets)

A) NotebooklLM



Flavonoids NUN1SQauauavIyL SR
JovAuvovisaa Gluta

increase
Flavonolds == T TARS /
Activation iNOS

modulation

wallas:nadu (TK Naringin/Hesperidin), tikdov (1

Food source:
Isoflavones)

Bioactive component: | nduaiswanlouagd (Flavonoids)

nS: CIUCIDSU PPARs, |wumsuao\)aanua\) Glut 4 na:

Molecular target: JSumsiaavoanuovaulslalad iNOS

Biomarker / msooﬁungfna?umaéTUTULTuﬁuu llazaqansidaquoon
phenotype: ua\)fmanamsén|au60|m:rsaaoléao (VCAM-1)

ﬂ'\SFIﬂU’lTUS :Quisaa (In vntro) ﬂ'\SCIOUE!UD\)TUUUUU

Evidence level:
oswavuuaqnuwusnssunm\)nu

Functional Ingredients mnwunummauuauuaumw

Product opportunity: | o = iasotk

F A NotebooklM



The Molecular Kitchen

NAIUSs=AuluIana
dlnsuanasiuugnioulnm

nsidouloavoua:
Nutrigenomics goulAisavalonainvod
Functional Ingredients [Randuay
s:Aaumsidn-Undunazlowdiuand

@
O
Q

.23

N19VIUAMUUINIVUIAL:
IJABU9INKHUINY ‘One-size-fits-all’
UdInsuanasiuugn (Precision
Nutrition) NBuAIBUIONFAa:UARA

unuanvavinalulag:
msld Next-Generation Sequencing
(NGS) dows:yluloursninesivo
00NNV MNSAdOAREDIAU
Wusnssuliiugvu

nmuﬁ'\moﬁoq_ﬁu:
2MSOUAINBINISNISANEINW
paun (Clinical trials) IWUIAU
soufiumsIAUsIAUAIUISESSSY
na=msivanvinalulag

O

[ondanannssuons:

1Julomanasluniseoniiuuoims

wuriguigelounu nedredevoua
$=AU Multi-omics 1aw1:UAAa

refere A NotebooklLM



Mechanistic Evidence uan1ivan
Clinical Evidence ag1vls

Microscopic Lens: Mechanistic Wide-angle Lens: Clinical

:qunaln (Mechanistic): Nutrigenomics ﬁnuﬂus:d‘ufmaqa

n1sdodeyeyreuvavtsad (Signaling molecules) wasn1siviuuaw s:QuAaln (Clinical): n1sUs: luuuaawsavmwnmonuoso?uu-
Uooamsnansna (Transcription factors) lwaqmmsmms uye oA WBUGoUYoaSSINa:WENSSY

Wagunsuaavaanvaviuagvlstus:autsad

& The Translation Gap: uaawé?unaannoaao (In vitro) Hsaamnnaao luauasaudawalagasvin
o:iluwadawsnaatinluuyudiaualu 1Wovo1NAWEUEIUYVSIUUSINY

91900: (3], &) NotebookLM



Ch {]

a1auANUTLLSVYIVKANTIUlUVIUIDY
Nutrigenetics

f—
aniunisaidouu:
j aonmwsmu Gene Dlet Interaction
; i 3 muaumnﬂonoaoaﬂnUuaualzsoaommmsm
Gene-Diet

RCTs

| A2WNINIYITVUSEING:

A wANduLsvasulun1sIdgdoula
(Translatlonal research) uazn1slgs:z10guIS
:)oanlUuumsmu (Standardized methods)

I\

ld‘mu‘wa‘oa'o'

- ASIUF0AIU0IUTTES:GU RCTs RooNLLUU
Toawa1sru10fu1nduaowlmsoumoumsumu
Wodlugunaawsn1vAalNag LAY

Ct

&
9199 &) NotebookLM



C}

Interaction

inical Phenotypes
(HbAlc, LDL-c, BP)

: ‘.-.r)y
‘ {‘U’_, nscr ;\r

B, il

S\

N1sLaon Biomarker a1ksuviu Food-Gene

nludavus:iiukargs=au?

Genetic variants (1gu SNPs) IWgvUKUD
\Geouni Effect Size vunatan luawsals
MurgaumwuuulGaziala

Intermediate Biomarkers

msUs~luuwamsImmausmm\)mmsua~8uﬁ|'.i
Js:ansnw oa\)a'mamu:mmnam (Multi-
omics approach) na'-naumswaauuUa\)
NVWMUaan Aaun:iialsANvAATA

N1SYNS:AUNISIVY

=} ' - -
uJaaumumnmsqlwa\)msuam)aanua\)au
(D108 [UgyuuavBInens:uu (Systems
Biology) nnsaunauwaawsdawm\)

9105011 &) NotebookLM
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Ch

O

§Uuuumsﬁ'ﬂmﬁ"lzﬂu Gene-Diet

Interaction

1. Candidate Gene Approach

amsunu yauwauAu
ua~unutltummun:nu
awsolunisig

2. GWAS (Genome-Wide
Association Studies)

s ~,
A N

N

NN “
Ve 7

I \ )
\:\ s ,.'o }‘ »

anﬂoouu nsaunauofuuuuum‘m
Isauunmuumluaonu
(Hypothe5|s-free)

3. Mendelian Randomization
[/ NGS

inAlulads:augoiwanisouuu
Woaka (Causal inference)
nazlnsuinIsuuug

91090 & NotebookLM
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[]

Biological)

" ms@ino1u Interaction Effect (Statistical vs.

Usaingmisain ‘msaaudauav (Response)’
(1oUVINAIKIS QNAKUAKSaUSUIUEEU
lag Dlulnd (Genotype)’ vovynAnaUL

No Interaction Significant Interaction
A A
¢b) <))
= £
o -
O O
= =
(@) o
= =
S S
45 45
a s 2 o
> >
Dietary Intervention Dietary Intervention
Gene-Diet Interaction Ado:ls? Interdependence U9AISSTIV:

WlaKweAUNTUKSDDIKISEIWA
lagdas: udkuIgfiowowInuLaziu
agvbugdAtY

Effect size yavdauusnowusnssulu
Interaction Undyunatan IvKIWAIU
asuwadn SNP IWgveUKUDLOED

{J

21090 & NotebookLM



| Confounding, Population Stratification
uazUodsunsnsau

Confounding Factors & Population Stratification
91g, WA, anwuaaaau, wadnssu, lulas(ulou

Phenotype
(Outcome - waawsqunw)

naludvinanaawsasv (False Positives)? The Combined Effect
mslunauauUodaielasvasvuavds:uns (Population Uooamowusnssummusounuamwuooaaulaua
Stratnfucatlon) MIKINOAIUFUWUSAIVSHIW GoVWISEUNSIUAU UodgaK1s wodinssums(&aia o1

oKIsiazlsalavg wet ua: Tlaslulau (Microbiome) agvugnuiaanaululd

{]
71900: 1" &) NotebookLM



[l

|

| L] | | L]

E&eproducibility a:AuNWuUYav Replication Studﬂ

0 {]
A IwnIMelu Nutrigenetics:
msAuuululs:snsndukiv olawisa
Initial Exploratory Findings fdalaluUsNS3NNGU KINFMWLD0ADU
(Ddeyayreuudnadvgo / False kEalAsSvadvMuWusASSUCVAL
Positives) d ‘ il
- {]
¥oVI1VYVNISIVBUDVU: [
Independent Replication Cohorts | gudayaloyUuviannukainkaigyavndu
(msnsaaaauluds-mnsnauau) Ustns (16U UmMsmviusauAuds:sns
LOWSAUIWEYL 29.5%) .
o, {]
Robust, Replicated Findings S cudtuliona:
(AUduWuSHUUALIazGaARIG

Unowdluisvasulumsii Replication =
study munaumowusmaﬂuau Genetic
susceptlblllty Aouthlulgasy

nvnadn)

900v: [1]

3

| | | | 1 | | | | I '
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Metabolic Syndrome {uyuuav

Gene-Diet Interaction

J

/

\

Insulin
Resistance

Metabolic
Syndrome

Obesity

Metabolic Syndrome Uuna
awsuavANURAUNQLEYS=UU
(Systemic web) Iu?un:nu
uawsSavuavduladukiv

{1 [

dulndnuancwiuasiv
‘ALFIONIOWUSASSL’
(Genetic predusposutlon)
{uszuumstwwayncvu

{]

o oA .

-

1‘ /'Y
Hypertension \ J 7" 4
Y /“ J

\;_:“ .

.‘—/’_

5annaoé15ty: lumsuwananvaain 1519:
{891 ‘Budau’ KSo ‘Gulukau’ lagtdava

WSz qumsnawwué?anmhuau.mnssuuoo
TsnInIosUsmanooans.numoamwuoaaau

O]

=2

d1090: [11], [15] &) NotebookLM



1
L

FTO Aaulsadiullaz:n1ssuwavviu

Diagnostic Dashboard Table

Dietary Factor Biomarker / Outcome
UL IUNN || S s || 18, anssumsouas
i ) & v1u (Energy intake behavior)
KaoalaaaKkI[ 91K1slulugv
Evidence (kanyau) Application (n1sUs:gndls) Limitation (2911 0)

UkangiuaduLgaulgvgonu
Genetic susceptibility aon1o:
ukuntauLuausinaluougo

¥dgvaNJUUAAANDIDdUAUDY
[aGaanisusSuaKkISIiuAILUDY
(Satiety-focused diets)

| Effect size Guunatanuin;
wadanssullazanIWidaaaui
answalktoanigu FTO sawu
(KWl ‘Gudou’)

C(H

910d0: [11], [21], [22], [2

3]

A NotebookLM
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oy |
s

TCF7L2 au Glucose Metabolism ua:lsatuikiu

gunuinkanluns:zuaUMSIWINAIEY
nalnd ua:msmoviuvavauaau
(Pancreatic beta-cell function)

Diagnostic Dashboard Table

Dietary Factor

Biomarker / Outcome

yuavavmslulglasa, [g91K1s
(Fiber), oakisnuayuuima
(Glycemic Index) uanmvau

s:QuuIMmalulaaquau=0091K1S
(Fasting glucose), Anwbassuyau

3-Column Diagnostic Matrix

Evidence (Kang1u)

Application (n1sUs:gndls)

Limitation (z291010)

hanmum\maunnuU\)uS\)Iucnu
mmlaa\)m\)wusmsuna 12D

MS9aNLLUUDIKIS Low GI KS9
lwulammsmlw1..a‘msunaunU
Genetic predisposition gv

I URduWusSIBOEaunuRdASSY
nvMe (Physical activity) uas
AEUMWIKISIQESIU
(KwlgA ‘Guiknu’)

]

J A NotebookLM




[ =

APOE Aau L|p|d Response ua:ANULFoYL
Isaro(d

0

Diagnostic Dashboard Table
Biomarker / Outcome
AMSIWINaIRYLLa=NIsuuUdL Tuuduadd (Saturated fats), s:Qu LDL-c, HDL-c, ua:las
AdladL09soa asaluuulown 3 nalgalsa
3-Column Diagnostic Matrix
Evidence (Kangnu) Application (m1sUs:gnaly) Limitation (U29100)
Auanavnivdlulnd msnalrdaludududd 1. gaya SNP muhumoﬁﬂu
(Isoforms 1wu APOE4) dowa | lawi:upnadIkSUNEGUWIK: ausarmugauEsvisa
aamsvamsluududiu APOE4 wasamsTUsTwaTudu | KatoongTdagwanysal; 16
As:udlaasalou SUBNSWaKUNDINNISTUUKS
AWLASEQ wazlulasiulou
D 4
| |

370 A NotebooklM



VALE
______

- T—

_Metabolism

PPARG #u Insulin Sensitivity ua: Lipid

Diagnostic Dashboard Table

Msulutidipasa (Nuclear
receptor) NAJUAUAS:UIUMSIAN
wareylalauaznnubaaduyau

asaluuuludaudigudou
(PUFA), lwaWuaauvusia
(1wu Naringin ua: Hesperidin)

anY
L

Biomarker / Outcome

[UsIWa’Tuuu | (Lipid profiles),
asuvdmisontau

3-Column Diagnostic Matrix

Evidence (kangu) Application (m1sUs:gndits) Limitation (Y931A0)
nalngawus:aululana n1swauun Functional food L. HoUSuruaanans
mmsznmsamnmmdu WhKugWIEDIDVIWaWUN | (Bioavailability) uovlwawuoaa
Ligands ns:Qu PPARG Metabolic flexibility (uanmisuANUWULUSTOUAN
[alagasy ((IERIGTE

Vi

A) NotebooklLM




Salt Sensitivity, Sodium Intake ‘
uazmivaulaka

Diagnostic Dashboard Table
Biomarker / Outcome
gUNINeIUIVAUS:UU Renin- | Usueulslaguuazlwunaissu A anudulara
Angiotensin System (RAS) | (uoks
waznalanisvulslasu A
3-Column Diagnostic Matrix
Evidence (kan1u) Application (n1sUs:zgncils) Limitation (@3170) ‘
woulgvUddunmsuslna msnalslaguiuuLugn L auaulakatdund: \
mmsquua\)/maaa\) (Precision sodium restriction) | Polygenic (munu[oahawau) \
AUMSAS:AQUS:UU RAS dksuus:zsiasnowWlulndb am\)umma nazganswamn |
Wiunalnmsdnau WBIGED) a\)umaau (n:numsao ‘
d1SWI) SOUAIEIV
| i | |

31901 A NotebooklM



01ﬂ5l.ll(-1=93§l:' Polygenic Risk Score (PRS)

-

Single SNP Model

Single SNP Model

Beyond Single Gene:
U991 quovN1sI
LAS1=KIWEY 1-2 SNPs
(6u §u FTO, TCF7L2)
luweowacionisus=Lou
naulsaludadalSose
(NCDs)

‘The Evolution Matrix’

PRS Model

PRS Model

Polygenic Risk Score
gPRS / nasUs:ldundU
\FeV9INHawdU): NIsUN
UiwasauvavAdIIUSLU
mowuqnssu (Varlants)
Hawwunomumuhuom
Us:1IUADUILEEY

<\\
\

—— ‘Risk Stratification’

Moderate
Risk

Risk Stratification: msoonauwus[nn
ouss -qUAUEDY (@ na )
wWooanuuulnsunisuazlawalaan

KU FUUUULAWNELD1:D0

90dv: ukdvoeyavin NotebookLM (aswaladnmuiilne dnsunisusseeidodoinisiSon Personalized Nutrition)

N\

» 4

-

s Risk Personalized
prediction nutrition

Lifestyle |
factors [B

‘Synthesis Flow’ N

Genetic 1
variants

Clinical Utility: PRS uomwupmuuuum

tunasniunelsna u lUIKOUUS: nnin 2

KSalsAHaoa30ar210 IWoaUs:Liiusounu
Uodsnvlawalad (Lifestyle Factors)

A\ NotebooklLM



Diet — Microbiome - Host Genetics

Microbial Epigenetic Host Response:
Metabolites Modulation
(a1siAingaunse (n1sAduUAUIKTD thlUgmsivasundas
asvu): TEL BT NISlidAIaNVaJIEU
Qaunsgnikuinidijou Short-Chain Fatty (Gene Expression)
; “IsuaruBonIw” Acids (SCFASs) 18U AINeovediunisan
niJasuansomsiAidu Butyrate 9Inn1stiog N1s&nidulia:AdUAU
d1soannNnNsSNWBoNIW Tgom1s awIsneues NS:UOUNISIWIWATY
loulau HDAC (Histone
Deacetylase)
@
I Anti-
Dietary _, SCFAs/ XA /inﬂamr::atory
fiber Butyrate Gene Metabolic
expression regulation
O J . J . J

The Tripartite Axis: nsidoulen 3 Us:aus:naw
91r1s (Diet) 9aunsgluanld (Microbiome)
lla:wusnssuvaduuue (Host Genetics)

9W0: Inauvoyavin NotebookLM (@Swalaaniunine dmSunisusseneizadsinsiSou Personalized Nutrition) A NotebookLM



— | | =

'Diet-Gene-Microbiome

Interaction

StUUULALGVEOU: lulaslulaulugiuzaonaiv
dluuuuudluladunanu (Mediator):
gkislagasviaualu auNSgMKUNNWINAILY

lulaslulouianswa aVAUS=NUIKIS (15U
980UNADASSINEN lndu) (knangiuluiana
ASININATEY LaAUAUAU 29NHNSNVTINIW

_ (Bioactive molecules)

Gut \ Fvua:=inlUiupduwusau
Microbiome \ Hluulaaddonin
(Tulpslulou

fualad)

a1sa1msua~a1swva1msmlsuldaaumsmunum\) Epigenetics

ua-sun:)uaunaua\ﬂu[nslu[au'(uaﬂalnwsauq ﬂl.‘l
l 1
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87

| lumuaLBaus:KIIVTEIINYIAUWHONSSU

Taste Receptor Genes -

1. WusAssuMKUQWAHaNSSY:
AWLUSAUNYWusassululamkuaun |
‘SIVMILINAYDIKISDEDIS’ LLAMKUQALLLC
‘is1aannd:=aua:ls’
gudsusd (k2u, yu, mssusludu)
aowalagasvaatdonisuslnAoInis

\& - Bk ki
? , 2. 20dudnudv Determinism: SNP 10839
" ulginSavmungs:anssugumwiiGauia
...... uaWuwev ‘Nudges’ (ILlSOWANAUNILEIINEYT
la:wadnssw) (ULEUNIVYDLS:UUSIVME

(o = - - T O L = i
3. 9ngdINAVYsauNga: UJduwuss:kIv_
The Tongue Wusnssu lpyuims wazavwdaasu dawu | T

(au) KAt NgalumsquagumMwLLUULLLUE
_ (Precision Health)

I ’ 1 \

/

-
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naluisanususasanlnluinounu?

n1ssSusalutsnnisSagvoundUBoU
IMNNNIKURIAYSHANIBIINYN:

& — @ —d

Genotype Taste threshold Phenotype /
(§Uuuuvo\15uﬁﬂouqu (yﬁunmun‘iuiiuoi"namﬁ Sensory phenotype
anuruzNWWUSNSSL) auanuisnsussasnln) (sUIuUNISSUSNIUS:aNAUTAIAWNZHD

NN"{AISISUSIIaznoUaUDINDDINISAIINU)
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ALaAAIVS:KIIVUAAAluNISSUSSALAL
(Phenotypic Variation in Salt Taste Perception)

Phenotype Matrix

A2JILANAIVNIVIWF
(Sex Differences)

AJUILANATIVAINFQEIUSIVNNY
(BMI Differences)

IWAKEYL 16.8

(Female) mmol/L
IWFIBNY 24.0
(Male) mmol/L

Recognition Threshold (mmol/L)

IWFKegvAWIbdasaliAuuINNIN
IWFBI828vDUEN ALY

unKkunInu/acu

16.8
(BMI = 23) mmol/L
UKUNUNG 24.0
(Normal BMI) mmol/L

Recognition Threshold (mmol/L)

naunum:) ‘UhKuninudaubde
sannumnn:nnaudnn

37%

uwnanssuIGu
uwlar/inao/

gooflundgided
NoUBUIaUD

InsuwusFnaas

nnnaunufaﬂ Genetic Predisposition (15U 8ucddsSusalAu SCNN1B KSo TRPV1)

Recognition Threshold AdvAu asoudviTulndRo
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Ning Pradtana


USUNYDYAVINASOUNIVIIKIS

(The "Diet" in Gene-Diet Interaction)

Exposure Funnel

x wQaNSSUNISYOKIDIKIS
(Dietarg Sources)

7

N191K1SIOV va
47.2%

wanssUNISUSLSa
(Seasoning Behavior)

TuiauiASavUsy "
- 3.09 NsSW/ou

<

Usunaulsideutudaana: 24 $luv
(24-hr urinary sodium): 1028 3.31 NSW/3u

"~ nugnduanulu
17.4%

Environmental Exposure
nlvdsfusUvavarkisuonUnu
(48.6%)

|6U|n§auu§v
- 3.54 nSU/JU (p=0.009)

Insuwussaas

mmsuanmu" fioi0u Environmental Exposure
néhmy nuunnao~uaunnumunsabnasamu
IGAVID0dUIEYS:UUTR:IDUUVAUTRIAQ
Gene-Diet Interaction Ndvwacdondudulaka
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Ufduwuss:auluiana: viuddg PTC Supertaster

Genotype
(TAS2R38)

n:nuunnmvmowusnssu
UaLAISUSAU
(Bitter taste receptors)

Phenotypic Expression
(Supertaster / Non-taster)

Awlaaoaisus:navuu wu
lwaWuaa (Polyphenols)
ksaarslunnlulde)

[0108v: Beltran-Miranda, C. P., et al. (2017). Relacion de la nutrigendmica con el comportamiento alimentario.]

Behavioral Outcome
(Dietary Aversion vs.
Acceptance)

msnamaawnm\munnsa
a1k1siiiUs:lgusl Fvdvwade
anuznvlnsuiniss:g:91

T~ 3

Key Takeaway:
sagifinudazyanasugan
mKkualagwusnssuuvau
a\malnansunaqunssums

1aona1K1s (Eating behavior)J

A
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T2R38
SNP rs713598 .
Major Allele (C) Biomarkers of Health
PTC Sweet Food o Sweet Food \
Non-taster Selection Intake

N
Vegetable

Intake

Vegetable
Selection

- Body fat %
‘- Plasma glucose

Chamoun, E., Mutch, D. M., Allen-Vercoe, E., Buchholz, A. C., Duncan, A. M,, ... Spriet, L. L. (2017). A review of the associations between single nucleotide
polymorphisms in taste receptors, eating behaviors, and health. Critical Reviews in Food Science and Nutrition, 58(2), 194-207.




vayawugiunwwwusnssuvaddesulne
wan1sdsovludesulaz-dunundunuvedlng (N=192 Au):

13.5%

nonau Non-taster
(lulorosavu)

86.5%

nonau Bitter taster
(Tomosavu)

Key Insight: énéou@’ﬁldloaiasavu (Non-taster) Tulng IndiAeuiuUszsansioBedus 1su njdu (5-15%),
U (14%), 1a:IN1a (20%) Inddndoutoenansroglsdiiazsulne (30-40%+) ogwiugdrAry
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Uagn1Iu: LlowusassuldalwadalIau

WIINBUINISKAND:QNAAUAIYIWUSSSU LLAWUSASSUD:LdavdandapuluakisnulaIKiskan
081V Fast Food

naw Bitter taster nau Non-taster

1OutoY 1AULASaVUSLUINAIREVTUEA ALY
Wan1s398: 80% UuLlusadu:LUaINe LKQWaNIVBIINY1: Nau Non-taster Tnssusanaaend
uaz: 46.7% (Gusaawsn (Lower taste perception) H0GaVMSIASDVUSLIWD

ns:qQusawnalkluiulu
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n1snaasvUsuidaguwnanssu

Is1auIsnfddoyawusnssuiwooaniuulnsuinishaduldrSal?

N1SNQaavYUISOv . — 3
12 UK Personalized Nutrition IASOVUD

nau Supertaster (Insunnsiawi:unna - dv Infographic nas
(N=30) N1SOONIIUUDIKISIKIKIUN: Interactive games
AUWUSNSSU) awnauldasauu

WolKANWS
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¥OVIVS:KITVAIUSHAINISNSTNY

A WSHa:A LUl

avAdiso:
- s:auAUSAUTNBUMSIWLTU 1 (p=0.004)
- awuTolumsidonakiswudu (p=0.004)

wadanssulia:ulKkun

a\mluulauu
- thKkun, BMI, iadisudludu Tudnsivasunuav
_ nmuao?ono.IUaaqumnssu (Willingness to change) oAVIOL /J\

\

— mquauuuUa\)m\)wqonssumaariwu
SHaFE Week 6 Week 12 nonaunoaa\)ua :NAUADUAUATLISO
aomsusTnnnuaeTanssU

: . . : (Processed meat) avldognviisdAcy
12 week intervention \_ )
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910 Sensory Education
amswaauuda\)qunssu (Behavior Change)

BasalinaiTraif Education & Epigenetic &
(Fosrianv Awareness ‘Adjustme; Health Outcomes
Wusnssu) (ﬂ1sas1yn%1u msUsuagl (Waawss:g:81))

' as:KUnS
> msuslnn
msSugsauan mslkANLSaU MsidanidsUsy a1591KISNINEOWD
Duauld [nummsmm.unna gaUsulasu
(Sensory barriers) lwalmm'(mmwa GIOWSIVSAUL naln Epigenetics

MYFIINYUTIVKAD “lavor masking wau[&m[nummsa
A2IUBDUUDVAULDY IWOIWUAMISUSIAS aumwnolus g:67)

[9103v: Rana, S., et al. (2016). Nutrigenomics and its Impact on Life Style Associated Metabolic Diseases.]
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210 Research Tool g Digital Nutrition Service

Raw Data Input Algorithmic Digital Service Output
Refinement St et
* JaYaWwusASsU ASYSaNMSUaYa e LLDUWALATUIIVUNU
(Genomic) WUS:UUUS:UIaNa lnyuimsiawrzunna
(Systems Biology & (Personalized
* voyailulnd Multi-omics, Nutrition App)
® ﬁagamms integration) two e
(Dietary intake) AuKIAIUFUWUSUA: < LA s
: (Targeted Product
Biomarkers :
Recommendation)

Commercial Value: msgns:=auoin

DAILVA U)DUWUWUW\UaUanSﬂUU'IUNaIO
[51080: Journal of Pharmaceutical Negative Results. (2023). Integrating Genetics (Sca[ab[e Solu“on) IUOG dIVKASSU au MW

And Metabolomics Into Personalized Nutrition.]
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Multi-Omics Integration: douawon1saswAAT

Genomics:
fmguUswu
NWUSASSY

 Key Insight:
ntumnunosoluhuwmﬂu108:)
llnmmnmsusmmsuaua
NVEIINIKAYSAU
(Systems Biology)

Metabolgmics:
IUsIWauaq
wunualad

Transcriptomics:
sUuuums
LEQVaINUIVEU

(RNA-seq)

Eplgenomlcs
Proteomics: Tnsoaswolﬂsmnu

MSildaquoaon waznswhatadu
vavlusdu (DNA Methylation

[91090: Nutrigenomics Research: A Review. (2022). / Wabba, G. P,, et al. (2025).]
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Target Segmentation Framework (nsaunisnuvnauvivikuig)

[Genotype] [Metabollc Biomarkers]
(Goyadlulnd) (G2B33aN0ILOUDET)
T@‘ [Dietary Recall] g > A _z:, [Behavior & Lifestyle]
(Goyanisusine) (wndnssunia:sunuunisioasa)

£ O Product Design Persona
-O (GIaUINDNSODNIIUUKAQSTT)

% @i \
x lufsiwonas3todelsa « IWoauuauunIsaoniuuWaanaun

(Not for Medical Diagnosis) | (For Product Design)
Runionauloswowndoya Genetic test INGVOE0IGHD | IGumsiddoyasauios:y Unmet needs
\WaUovnunisaasn (Stigmatization) | ||a.wcuu1fnuu1msnlluum (Precnsmn Nutrition)
\ 4 J

[8709v: Sanni, S. (2025). Nutrigenomics and Chronic Disease Management. / Guest, N. S., et al. (2019).] A NotebookLM



Applled Profile 1: naunu Salt Sensitivity KSouSInaluiGaugav

Target i Need Data Needed Product Solution
e —
\
Phenotype =
AUWYWadIuSauIa A disnalnuAUIAU
nau?vc:ggsg\?\ma Tagliwuadwidedo %?;;?“E?;{' i5van (Culinary salt-
e s:UUROMoIaHKA0IED0 | (ke alternatives) fla:
(Salt Sensitivity) (CVD risk) (Usuntulsiqew), Smart Condiments
Biomarker
a2 ) g A ( Y

\

3. 35nadaunala

1. §Uuuums'a"iaa15
(Communication):

IUU "n1sUsuauqasasdilas
aumw" (Flavor optimization)

J

2. ﬂ"lSBOﬂD"IUla'EJ\)ﬂ‘ISﬁOS'I
(Stigma Risk):

Kaﬂlaﬂ\)n']s‘rbﬂ']fﬂ "NU:)U
AwAulakaav” (Hypertensive)

\

/

[8709v: Voruganti, V. S. (2018). Nutritional Genomics of Cardiovascular Disease.)

\,

(Market Validation):

nadaunvus:anduwd (Sensory
blind-testing) Augasaalsideu

=
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Applied Profile 2: nejuﬁbciosauuua:m'inli'iaoﬁ'n (Sensory Aversion)

Target Need Data Needed Product Solution
= , ——ae |FRar = e e e _ d =1 = = —
, ki inAlulag
- nslasuaisauayya Microencapsulation
+ ,
HREEWUREREY | saw (Polyphenols) (Taste receptors) Kuanslwawuoa (u
"Todasauu i + WOANSSUNS
(Bitter Supertasters) aslugnaiahun KANIAYVOKS EGCG, ARSI
P szuuUstandua (Eatirise bshavior) KSoWANNUAKNN
8 WSI0SasIQ
4 . N i 3 N & B
1. sunvunisdodns 2. MSa0AWIFEVLNISTAST 3. 35nadauaala
(Communication): (Stigma Risk): (Market Validation):
WU ‘nsUaadannsuinis [Uaswinolu ‘Auldaniu’ NQdoUdNSINSYIUSUNFQSTUN
gauLSU’ Qo8Sa¥ItNasoy (Picky eaters) KSawndnssutuuldn | | (Acceptance rate) lunduithKungiaw:
\_ Vv, \ J . =

[9708v: Dall’Asta, M., et al. (2022). / Rana, S., et al. (2016). Nutrigenomics and its Impact.] A NotebookLM



Applied Profile 3: neiuﬁﬁ Metabolic Risk KSo Glycemic Response Wauna

Target | Need - Data Needed Product Solution
Genotype 7 ?émﬁfuﬁ >
mssnms auwa\mu Aslulalasalsvsou
naunuanum N - (TCF7L2, FTO, )
Navauelay uns: au : Low-GI law1unna
WUNU2ABUODUEUY  N2:BUBAIWOEY PPARG) + Diet us: Funetional
+ ' b :
donglag/luduriaund (Insulin spikes) birc‘)dr(ra\t:r?(zlrlg Flavonoids (15U
Naringin, Hesperidin)
3 : AW 4 P N & )
1. sUnuunsd@aans 2. NNSaqnNUIFFVNISAQST 3. 35nadauaala
(Communication): (Stigma Risk): (Market Validation):
nsdaansidouon ‘Metabolic Kan@gvleinu ‘NaunduILIKIIL’ | | MSAAMUMSOdUAUDVYDVSAULN
Optimization’ KSa ‘Sustained Energy’ (Pre-diabetic) KSo ‘WiinN2=0U’ malutdaa (Glycemic tracking trials)
k- 2 % J \ J

[8w8v: Sanni, S. (2025). Customising Diets for Type 2 Diabetes. / Rana, S., et al. (2016).] A NotebookLM



Applied Profile 4: naiumg\)c'lt\mssﬁua:mg\)lﬁuuqns

Target Need Data Needed Product Solution
UISON{UBIVALASSA AUUUAYNMYAIS | Genotype (MTHFR) + eERRRRLINENT
uaz(Auuyas DIKISIWOWCUUNAS Diet + Biomarkers + | Bioavailable touinsan

lLasNS=UdUNS
Epigenetic yuovnisn

Uoua Epigenetics

naouoaa Choline uas
Folate noozjuloa\)

1. sduuvunisaaans
(Commumcatlon)

3. 3snadaunaia
(Market Validation):

2. AMsaqnUIFLVATS
aasa (Stigma Risk):
luaswadwsanina
(Guilt-tripping) unu1san
nulnsuimsluauysaiuuu

“msaswsmmuaumwn
udvunsvaoucs: ouwaa”
(Fetal programming)

ASUS:LTUWIU Dlgltal
FFQ munnumwuauuaua
lumsuslnawaaseun

[0108v: Smallwood, T. L., et al. (2016). / Nasef, N. A., et al. (2023).] A NotebookLM



Applied Profile 5: nauunfavi Wava1g uazlWKuIgIUNIWIAW:

Target Need Data Needed Product Solution
unnw, msWuwsiwmeua: | Sports Nutrigenomics iﬂiﬂ%ﬁ:ﬁ?ﬁ:’
@ﬁaanmavmaaswa\) IWuUs:ansawuuu + Phenotype + Genotype lia: ..
h‘§awa\)awnma\)ms ADUIYDINAQ S=QUANS9NMAvLMY o mg dupamn
Savwdanaulo One-size-fits-all (Lifestyle/Behavior) — UPAG

S10MY

1. sUnuumsdaaans
(Communication):
‘Precision Performance’
mso\)nﬂamwa\)aoua\)

:

e ———
2 A1SAQANULAYVAIS
aasa (Stigma Risk):

Iuiv:nnnssunnoaum\)

[ I

wusnssu (U ‘Aaulugu

| 3.3snadaunala

(Market Validation):
Beta-testing (unauitkue

unnmh)

[6703v: Guest, N. S., et al. (2019). Sport Nutrigenomics: Personalized Nutrition for Athletic Performance.]

LawW1:NV (Specialized cohorts)

Lmurjﬁu Wearable tech
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B Mahidol University

«/ Institute of Nutrition

APPLIGATION

U9A1SSUUS:NIUDIKIS

wWaonmsAnwiluds:uinsineogs:=k310 18-40 U 284 Au wud
b lrgaledinmned

Al

v

o

1n.3%

dlJ

- .J - .
U lUOSlnamasna1msnsu§sauu

IAamsnadau PTC fiv 88.7% "_’
. B i , b
mssusamakunaz:tauban N
—_
AC
N
nuudnmacd (V)
sEI% —
mmsaumsnnuuwnuw HINSIUMSANYVIIWAKIYD o
m.t,‘.u.g,....{ q"\nqmoﬁn-n{ X 5
R
wn -
— G
< D
L)
0 (Vg
= 1l &
 Eoali
0
1mn{mm{ peleumaed C m

37.3%

Doowa, N., Chupeerach, C., On-nom, N., & Tapanee, P. (2025). Tailoring dietary guidelines for supertasters: PTC sensitivity and nutrition in Thai young
adults. In Proceedings of the 11th International Conference on Green ASIA and Sustainability Forum: Innovation, Health Sciences, Digital Education Quality,
and Productive Employment for Sustainable Development in the Next Normal (pp. 81-102).




wadnssunmssuls:munnuazwaliduliinuuandivsKIw

= | Sus v iy ywasinalnasua:Anlulsyasinataasucdisildwuigosina
[ 2 MSSUSSdKIU gwasinanas  gnlildywasinaiaas N S e S
wasuslnnavaalutumandinnlulsyasinaiaas

1 2 3 4 s [ s AN ED
s:duanududu PRXIO>O>O>>>>

« ywasinalnasdruunawsasussandrnulddvuds:=aun 5-6

Q ¢ [UsGu (Protein)

» nilulyywWasinainasr=sussavinvouns:=au 6-7 -
g sﬂlHﬁ
m\. \h—/ o

- o woawoasa (Phosphorus)
AIssussdlAu

gwWasinawaas gnlulvywasinainas

2 374_

s:auanududu PXXXOOOOODDD>

« gwasinatnasdunnawisasussanaiaulaaouds:aun 3-4 mslulalasa (Carbohydrate)
udv (Starch)

LUL)

paolsalnossoa (Cholesterol)

Aluldyasinanasa=sussasdlAuns:=au 4-5

ey

Doowa, N., Chupeerach, C., On-nom, N., & Tapanee, P. (2025). Tailoring dietary guidelines for supertasters: PTC sensitivity and nutrition in Thai young
adults. In Proceedings of the 11th International Conference on Green ASIA and Sustainability Forum: Innovation, Health Sciences, Digital Education Quality,
and Productive Employment for Sustainable Development in the Next Normal (pp. 81-102).




APPLIGATION

DNA testing kits Tl 7

= v i g N° | ITI < ANCESTry UHE
- 999 ALAURANNFRAENNLNANE y4 it
Powws. . w. W E =
- AUNTDUNTR B AT NEIUAN
b dv F=N
-day A TatR R
- ANBUCTNNEFAN |
- fiayagun N G ®

% Welcome to you : S
e i»mnm

https://www.goodhousekeeping.com/health-products/g30571148/best-dna-test-kits/




APPLIGATION

< Caffeine Consumption M

View All Tested Markers A

Marker Tested Your Genotype*

rs2472297 = =

A Typici Typical
Gene: Near CYP1A2 e yrosy
coOpy copy

y- )

Marker: 2472297 .

from one from

of your your

Darents other

paremt

See all information

rs4410790 C T

) l‘ra pid” Gene: Near AHR Jariant Typical

) COPY copy
Marker: r54410790 ;
from one from

of your your

l‘ " parents other
> “slow

See all information
{4 »n




APPLIGATION

Saturated fat intake and BMI

w

Less than More than
22 grams/day 22 grams/day

Likely similar BMI if total

calories remain the same

The effect of dietary
saturated fat on BMI is
associated with a variant
near the APOA2 gene.

The APOA2 gene contains

called apolipoprotein A-II, which is
found in high-density lipoprotein
(HDL) cholesterol particles. The role
of apolipoprotein A-II in the body's
response to saturated fat is not yet

well understood.




APPLIGATION

Weight Management and Body Composition

Exercise Physiology, Fitness and Injury Risk

Dietary

Component

Physical
Activity

Energy
Balance

Protein

Total Fat

Saturated
Fat

Saturated and
Unsaturated Fat

Monounsaturated
Fat

Eating Habits

Gene, Response Your Your ;
rs Number Variant Variant Response e
FTO
: T
9939609
= Algorithm Tvoical Aim for 150 to 300 min/week of cardio and at least 2
P days/week of muscle-strengthening activities.
ADRB2, GA
rs1042713
UCP1, T For weight loss, aim for a daily energy deficit of 10-20%
rs1800502 | GG OrGA GA Diminished | ¢ vour current energy needs plus an additional 150 kcal.
EI0, AA 17T Typical Consume 15-25% of energy from protein
rs9939609 P 2 AL b
TCF7L2, ; AR,
(S7903146 1T CC Typical Consume 20-35% of energy from fat.
APOA2, . o
rS5082 CC Tl Typical Limit intake of saturated fat to no more than 10% of energy.
FI0, TA or AA T Typical Limit intake of saturated fat to no more than 10% of ener
rs9939609 P : -
PPARy2, : Aim for a balance of saturated, monounsaturated and
s1801282 | GGOrCGC ze Typical | o\ unsaturated fats to meet your total daily fat intake.

Dietary
Component

Fat Taste
Perception

Sugar
Preference

ating between
Meals

Gene,
rs Number

CD36,

Response

Your Risk/

Recommendations

You have an enhanced ability to sense the faity taste of

rsi761867 | GG A GA Enhanced 2.

GLUT2, . : .

rs5400 CTorTT CC Typical Your preference for sugar is typical.

MC4R, CCorCT 1T Typical Your tendency to eat between meals is typical
rs17782313 .

PAGE 4

Dietary
Component

Motivation to

Exercise

Exercise
Behavior

Power and
Strength

Endurance

Muscle
Damage

Pain

Bone Mass

Achilles Tendon

Injury

Sm 'E Response VYqurt ;our RIS Recommendations
rs Number Variant arian esponse
BDNF, . grmzo ;
rs6265 AA or AG AG Enhanced | You have an enhanced innate motivation to exercise.
CYP19A1,
et o You h ical likelihood of ing in physical
Algorithm Typical ou have a typical likeli of engaging in physic
activity.
LEPR, GT
rs12405556
ACTNS, You have a slight genetic advantage to excel in power
rs1815739 TC or CC TC Enhanced sports.
NFIA-AS2,
rs1572312 CC
ADRB3,
rs4994 LES
NS Algorithm CA Typical Your endurance potential is typical
rs12504956 9 P P o i
GSTP1,
rs1695 &
PGC1a,
rs8192678 g4
ACTNS3, TC or TT 1C Elevated Follow an antioxidant-rich diet 'and allow longer
rs1815739 recovery from strenuous exercise.
COMT, You have an enhanced pain tolerance and therefore
rs4680 G orGA GA Eohanced tend to experience less pain.
WNT 16, TC or CC TC Elevated You have an elevated risk for low bone mass.
rs2707466
C:Slé‘?;; CTorTT CC Typical You have a typical risk for Achilles tendon injury.
PAGE 5




Precision Product Design Matrix:
DINSKAWUSNSSUIUIONNSSUDIKIS

Linear Conversion Matrix

[Phenotype] [Need] [Ingredient] [Product]

ASLEqvaan ADIUGADVATS aisoanfans YTV
N1Vassonen nlnyuins NVEINW

[Gene]
AULLUSKWU
NTOWUSASSU

Y

uons3wand (Nutrigenetics) WWuWevaaELAU
ASWUUIWAOAeUTIRUS: aumw:-hlsaaa\)usmmsnmUlznlacmu BRIV
aavuIUaun\)msaausuua\mus[nn

WAONUNDIKIS

~ [Outcome]

Waawsniv

 gumwuazms

Jovaulsa

fiondss=Hv: msaanuuuwaonmna\)wusnssu |
uJuIUlwaauuaquaumwwoﬂa\)nu
IutumsmHuoa'lmsnonaoam\)auusmuuu

nsatwanounumsauaasmnmcn-mnc- |
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A\ Product Concept - Not a Medical Treatment

Product Concept 1: waanruraalsidaungonv
NNSgoNSUQIUSABNQ

Biological & Phenotypic Insight Food Industry Application

b\

)\

[

- \ ] i
A2IANCIVNIVWUSNSSY (SNPs) dowadonisiidaavoanuav Concept INSOVUSLSAKSDDIKISWSDUNIUZAS Precision
dsusa (Taste Receptors) lla:n1saauauavdalsideulus:au Low-Sodium
uAna

nsfd Flavor Modulators 9Insssuya KSolwa
Mechanism WUaanvaalasusaamu Wosaisenisaalsidou
umihnauwusfnnnunmubaasamum

Uodwidsvuovlsakafoiia:kaaaidoa (CVD) DAduidouav .

28610BVAUWOTNSSUNSUSINADIKISSEIA Validation | G2PWIUMISNadau Sensory Test 1gvan ASURNU
Consumer Acceptance 28101IASVASQ

W / B Sl

A\ NotebooklLM



Microencapsulation

WAOAUNLEASUDIKIS/IASOVAUDINWANKWIU

Concept ns:uduMs Microencapsulation KSal3 Bitter
3 o i e N Masking Agents
arsus:naungulwaWuaa (Polyphenols) ua:Iwlatowinseuniuwn 979
Unsuauudlumsusuiasumsuaavaanuavdu (Nutrigenomics) Target nduWuslnn Super-tasters k3o OWRD auassAmo
| la=mumsoniau I Segment wusnssu{umsusinaRnlulted
4 ;
douauansaanansMVEINW (1wu Flavonoids
AJIWLUSWUNMDWUSASSU (1u unau TAS2R) thUs ¥INSUIAGY Value Glucosinolateg) - Io(qu'D‘ e
sussauuua\)awsmawulosuusomwdna mlkkaniEgomsuslnarn Proposition
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A\ Product Concept - Not a Medical Treatment

Product Concept 3: 91K1s31wauvauu
Metabolic Health & Glycemic Response

Biological & Phenotypic Insight Food Industry Application
/ Metabolism
Lipid
[ GENE ”  Metabolism

! Sl t & _=
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gudAtylsu TCF7L2, FTO, ua: PPARG Dunuinlasasv Functional | EPIgallocatechin gallate (EGCG):
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(Metabolic Support) Kaniagvnistnaud
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Product Concept 4: naantunauvayu DHA naz:

Methyl Donors a1KSUKeJvavASSA

Biological & Phenotypic Insight

« Mswnalasuuav DNA (DNA Methylation) Govn1saisaikis
Wuduaiasa (wu wiaa, B12, Indu)

B msnawwusua\)au MTHFR aaus:ansnmwmsinimaisylwian
lwun:nulau\)namonnmua\)naU&awn
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A Product Concept - Not a Mfédlcal"Tréatméni‘

Food Industry Application
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Concept : :
Pt DHA, Active Folate (5-MTHF), ua: Choline
Design tasUnuuwiaansomethlulalanud drudoshnavev
Rationale gu MTHFR ua: lasufnaulwamswnalauunauusm
aluayuweuunnsmMvs:uuUszanua:aiowugiu
Impact ;

duniws:g:e1d (Nutriepigenomics)

A\ NotebooklLM



Data-driven Nutrition Platform:
a'mUnﬂnssuuaualwafﬂummsuuum

Jaawusnssy
(Genomics)

Tulouéninas

(Biomarkers)

IBUIYDS
(CGM,
Wearables)
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guilluiwgvdoyadvdu (Static data)
licidoyanuu Real-time (1u CGM, Microbiome)
Adddanauanuzguniwidoguu

Precision
Nutrition
Al Engine

Human Expert Oversight

(msusaoaaufoaunmnuomms/mb’aamrg)
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(Dietary
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Product Validation Pipeline:
DINAUNATIUINISHAALTOWIUBE

‘_/ TR on oo o0 RN ¢

UuUFIJOO-JV.

S8 waosurindnaalunvgiial 9:4u

ikacnunkinluwiuau Sensory Test
(Consumer Acceptance)

Step 1.
Research
Question

\

Step 2:
Prototype
Formulation

\

Step 4:

Step 5:
Consumer
Trial

\

Step 6:
Scale-up
& Launch

Biomarker
Study

avndovnsiawa: | | FoAdovnisiawa: | | @vidovmsiona: | | aondevmsiawa: | | aoAadevmsiawa: | | Fondevmsiawa:
Scientific Feasibility & Consumer Scientific Real-world Commercial
Plausibility Stability Acceptance Validity Efficacy Viability
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Responsible Innovation: 9S8ssSSULLA:NSOUAIINSUNQBDU

_ Ethical Product Claims
(MsAaNVMLFUMWLKANTIUDSY TIAUDSY)

misldvayadluudovs:ivms Clinical IE AWMMe: msth[Ulgaso
tasa (Stigmatization) Utility Mitigation Accessibility dovAiiviivus:uinskain
UA:KaANIAEOLMSOI0I (Us:Tosuinv (Msaaann (AUIMIREY Ka19n3U lWovVIINVLIUIVY
WUSASSUADAIKUQNIST AaGAR a=nd1uy lumstingdv) (uUvUuugvidvadinadu

Wasuudavlula (Genetic ED(0) Kainkay mMstwuddunuyavnguy
Determinism) & IRMWIRIVE), (a8

Data Privacy & Informed Consent

(A wWLWudiummuaznmsiugan)
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DSusssulatnKkuIgvdNadIuULAAA
(ELSI & PDPA) Data Lifecycle

T4
Destroy

Informed Consent

AUdugaunldsunisuannad:
doviianulusviaua:zgatoutums
UOAIIULIUIWDIALNU ILASIEK
wazMaigdaev DNA

Data Security & Governance

GavlemistwnsKadaya (Encryption) \
wazMmsugnlayas:yadau

(De-identification) @onvINKWa

AS2NMVEIMW ° ~
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Protect Collect

Consumer Trust: A>WUNG2HD
vavuusudlumsunlovioya
AWWuddrud AvngyurdAny
danwdnsouazanuaviuzgoiu
yavssnalnyuinistawizunna

DNA as Sensitive Data

Joayawusnssudallu “Jaya
douypnaniadwoaulkoge”
Analyze (Sensitive Personal Data) nGav
[aSumsAuAsavaUNKUY
PDPA
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From Research to Business:

P 0

LUINIVIINKIVUHUANISIDQAKASS

> Research > >> Data > >> Product > >> Business > > &

7. Scale, monitor

and improve
6. Establish data (up1ONauaWIIU
governance & avvaatliav)
" clajms
5. Test efficacy & (9:1!;1:;10)%:‘!:)8 ;
acceptability
(naaauus:ansmw
4")?::::;" 1a:n1suausv)
_concept -
3Lvalidate  paeean » uBdgWuANULUE udlulsvoyawew
b Us:innidealumsaaduls
(as>aaaundiu
2. Define target davms) e e e
segment - uacmtunnUs:aumwansaua\)uauqa
(fKuanau

s:k21v Scientific Validity, Consumer
Acceptance ua: Business Feasibility

wWkuo)

1. Identify
evidence

(sousounangu) = du1nqUdY Personalized Nutrition Aon1s

usauns Multi-omics, Real-time data
a: Al 28100ANSURQUDULIAzUDSYSSSU
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