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Precision nutrition and the role of genetics in managing obesity and
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Highlights
® Presents the concept of precision nutrition integrating genetic and multi-omics
data
® The relationship between individual genetic variations and dietary responses, as
well as the associated risk of metabolic syndrome-related diseases
® Highlights challenges and developmental directions for clinical implementation
Abstract
Obesity and metabolic syndrome are rapidly growing global health issues with significant
health and economic impacts. Although traditional management strategies, including dietary
control, physical activity, medication, and surgery, are commonly employed to manage weight
and reduce the risk of comorbidities, these approaches may not effectively address the
diversity of individual-specific factors. Thus, the “precision nutrition” approach, integrating
genetic data and multi-omics technologies, has emerged to provide more personalized and
effective healthcare interventions. Despite its high potential, precision nutrition faces significant
clinical implementation challenges, particularly concerning data collection, outcome
evaluation, and ethnic diversity. Continued technological advancements and further research

are essential to facilitate practical clinical applications in the future.
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Figure 1 Overview of an integrative precision nutrition
framework that incorporates genetic predispositions,

metabolic profiles, dietary patterns, and lifestyle behaviors

[
[

AUNIAMUINTEUIUNITITAIUT NN
aulazuinsludagdu JsiesondeesAninug
mafulavuiugmand Jadunsuszndld
walulagnis@inmsiuiunisiasgrideya
fugnssu Weldsvyanudeanisasenis
AUl 1T BNITHEUANBIABOINITUA AL
Uselan ANaInsalun1Iandy wazn1si
arsomsluldusslevilangadiussdngam

PADAAUNITUTZLUANTIOUENNARILAL AT

Y (6) ~ o eLy ° we®
aannadn1e® i ausenaunshvA kUL
dmsudsulgannmglavuinisiudugianie
yana tnouvaiduassuvuindn laun
133Ludind (nutrigenomics) F4ysAnyINg

= & aa
9998159175 NI00IAUTLNBUVBIDNMSNLNA
ABONISHLANIDDNUDITY WALTINILALUANE

(nutrigenetics) FAUUUNITANBIAINULUIANUNY

LY A 1

wuqﬂiiwmmamamzmumimeuaﬁsﬁmaﬂ

41507115 laglanign1sAnysuiuunITNany

o & a ¢ A

Wughualud iielasieianuduiussening
FnuniznaugnIsuiudnuaei uandoen
sufdiussiuemnudsaieuunliilunisiia
Tsmanizyana tnsunanuifignusyasdiiie
Fuangiesdanudanamideluiiagdu e
asanudnlafsdneninvedlnvuinisuiug)
fenadunumadglunisdnnisisadiuly
ounAn FalvimnudifyuluImInsguanuy
lawzyAnalage A BesA AT LA B2AY

U duiussenineemmisiviy (gene-diet

interaction) ¥3elAYuRUGANANS

Taguiniswinguasiugnssunineadasiu
Tsadauuaziunuadnaulasy
9IURING YIBNMIBUNIVBANTULATY

Wungueinisii Usznausieadiuidaunf

=



MseITouarianndnfusions 97 55 atuil 2 na. - 5.0, 2568
Journal of Food Research and Product Development Vol. 55 No. 2 Jul - Dec 2025

wane ¢ 9g9TINAY lasazassdogiaiey 3 Tu
5 1w’ Fareluil
1. LduUseuLeININATINI 8L 1A U 80
WU TLU M9 wazuInnIInge
Wity 90 wuilanslugue
2. szdutanaluidenuinnimndeminfy
100 fiadnsusiolndans
3. sgavlviulasndelse (triglyceride)
UINATINTOLVIAY 150 Jadnsume
LADANT
4. sgavlautiulesiuea (HDL) Uoaninnse
Wiy 50 dadnfudeindanslugvds
LariaunIMIavnAU 40 Jaansuse
WTARTLULYE
5 szAuAltudulanagendi 130/85
Hadunsuson
nauoInsinUnfwadiniAnsutugd
fnzdminiiunielsadiu Tnedodutade
doaddgithlugnmainlsaumiusiad 2
wazlsairlauaznasnidon Tsasaudunisly
15AN19UNIVOE NI LA SUNISAnEI08 19
nieuslunuideaulagunusaans oy
WU wldadesungingsy 19 JURUUNNT
FUUTENMUDINITUALAITODNAEINTY

unumdAgaen1siinlsneiu ag1elsinuda

WUNITROUAUDIA BLUINIINITAAUINT N

wansinsiuluwsazyuana Feasviouiaunum
vaelademeiugnIsundansnasonisaIuay
UIINA2 LazNITAIRUALUININLAYUINTS
WNIZUARAS FIDE1NYU UNNITANYISIBIUIN
wimanglaauaznsnleadadiulunisiiudiuim
wiaa b uuwazuanind1®? Tuaed uia
N3ANYINAULNINUAINANAUSAINA1ITZUINY
nsuilaamslulawmsaviseluduiuinndng1?
Y Y dl | [ 1 g" v Y @
YoAUNUNLANATUaIdaziouliiAuaI
anvanglunsmevausssioansemslusas
dy Y @ 1 (% a a
yana kazd liiudndadenisdiineuay
QI 14 dl = o v
dauanasud u 9 enadunuinaraglunis
MVUARN BAELATAIIUTULTIVRILTADIY
a o ¥ o &'\ Y =
NMUITgAulavuiugA1Eansla A nwn
o o & i a | scaa ! ¢
AUANNUS T NAUUEUNanDBIAYTENDY
2993719118 (body composition) 0dsdayay1ad
13UBUYAY (insulin signaling pathway) way
J378A1U81MIABNITATUANANA AVDITEAY
wrnrawazlvdulug M idulsad 1unse
T5AlUMIUTleN 2 Feanudnaiduddunuim
daglun1sn ol nAIIuLANE 19999013
navauaiionIMmsiuliaryAna kaza1unsals
Wuadedioviuieaudsswonisiialsasiu
waglspiunmusied 2 lnegnsdivssdnd a2

I aa N o = = v
ﬂq@J‘Vlllﬂ'J']@JLﬁ ‘ENV]'N‘WUﬁqﬂiillq@ﬂ\?ll LLU'JI‘L!N

avaulvduladinenin ey unsAnweNuduLS

-



grinalUdsuau 16 duwmisiietetiunis
LAALIADIU 93 8NTEUIUNTININAEY I Y WUT
oanastunguiifueada (allele) dosnnnii 7
A azdlandatanie walvdulusienie
Wuseuled wardnTdIudusauLeIdaarinngs
ninguiifisuuleadaidesiosnimiewiniy
7 fumids uenaniiéfawun msUfuABus ULy
n15U5 LnAa1591m159a n (macronutrients)
annsndsmatoauduiussEninenud vg
MaiugnIsukaranuaemazauludilussme
10" ansAnwimstansiaufnd danvad ud
WAIEEIRIAUIT LA 827097 UNITIRINATY
asmInand sdurusfulsadauuazniie
wnvedndulasuludagyy (Table 1) L¥u
adudvesiu FTO Fsflumumsonismununis
WIRAEYWAU nsazauluiulusienie n1s
MOUAUDIRDAITOMNIT LAZNITNOUAUDIADNT

19 519189A71%

Snwnuanaeiulunsazyaaa
VAINVAIENINUTNTINVEIEU APOAT APOA2

APOAS wag APOC3 §aflunuinddasanis

Aaanzimvedndulasy Wesnidungudy
FdwalusfiuesWlalulusiu @polipoproteins)
Aflunumddnlumsmuauseduluiuluden
\ U apolipoprotein Al wag A-l tdulusau
ddiidudiuusenoundnvesesiuea (high-
density lipoprotein, HDL) W UAOLadLADT
9adIULAUBBNINNMADALE DA TITI8AAAIN
deodlunisiinlsaialonasvaonidon e
apolipoprotein AV wag Clll Wi gadaafunis
muauszaulnsndwelsalunseuaiion TIuds
fu PPARG Feflunumdrdalunismevauasse

<) v 1

dugAunaznisasisludu Wudu egrelsinig

o w

T MANd1AYveUITEA UL Ae TayadIu
Tugurannisfineing udaeg 19 duyg

ABLATRYA (Caucasoid) TuvaeusEYINING

(%
o @ [y LY

a f-dl a ¥ = -dl o
MANUTDU 9 GAUVBUANITANYINAINA ANUU

Y

=4

Jedndusieadinis@nwiuinlunguuszyins
NUAUNAINTAIENNUTNTTUUNTY LB
AnuiuglunsUssliviazyssandldlunig

aatnaalulusuAn

-



Table 1 Gene-diet interactions and obesity traits

Dietary Population number of Reported Outcome
Genes Ref.
components characteristics population relationship and/or traits
Energy MC4R US women 5,724 + Body weight  (15)
Appetite or
FTO, LEP Men with
40 + feeling of (16)
and LEPR overweight
fullness
Carbohydrates PPARG Spanish 313 + BMI (17)
ADBR2 Spanish 313 + Obesity risk (18)
Total fat APOA5 US adults 2,280 - BMI (19)
Mediterranean
APOAS 1,465 + BMI (20)
adults
European and
SFA APOA2 Asian 4,602 + BMI (21)
individuals
BMI and waist
FTO French adults 1,754 + (22)
circumference
Adolescents of
Ethnic BMI and waist
Protein FTO several 1,491 (23)
differences circumference

ethnicities

Note: +, positive association between the SNP (or SNPs); -, negative association between the SNP (or SNPs); SNP, Single-

nucleotide polymorphism; SFA, saturated fatty acid; BMI, body mass index
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