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Mwg opiletal n anwAela Bapouc;

AtrwAgia Bapoug

* H peiwon Tou cwpaTikoU BAPOUG TTOU TTPOKUTTTEI €iTE €6EAOUCTIWG (WG ATTOTEAEOHA PUEIWMEVNG DIATPOYIKAG TTPOCANWNG,
au¢nuévNg QUOIKAG dpaaTnPEIOTNTAG 1 KAl KAl TwV dU0) €iTE AKOUTIWG (WG ATTOTEAECUA KATAOTACEWY OTTWG N €KORAWON
aoBeveiwv).

* H peiwon Tou Bapoug PTTopEi va TTPOKUTITEI ATTO PEIWON TOU OWHATIKOU AITTOUG ) aTTO JEiwOoN TNG MUIKAG JAJOG Kal TNG
TTEPIEKTIKOTNTAG TOU OWHATOG O€ VEPO.

* H peiwon Tou cwpaTikoU BAPOUG TTOU TTPOEPXETAI ATTO TO CWHATIKO AITTOG TTPOKUTITEI ATTO TN HEIWON TWV AITTOKUTTAPWV
o€ HEyeBoGg Kal OXI o€ ApIOuO.

Weight Loss & Regain Cycle

WEIGHT
LOSS

Normal Weight After Weight Loss
NOW WITH

WITH
30 BILLION FAT CELLS 60+ BILLION FAT CELLS!

More fat cells
AND they're LARGER!

Overweight

Still more fat cells, but
now smaller in size!
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MovTtéAa ASiIoAGynong ZuoTaong ZWHATOG;

Ta povTéAa agloAOynong ouoTaonG CWHATOC TTEPIAAPBAVOUV DIAPOPES HEBODOUG VIO TNV EKTIUNON
TNG KATAVOMNG KAl TNG TTOOOTNTAG AITTOUG, MUIKNG MAJOG KAl AAAWY I0TWV.

« Acgiktng Madag Zwpuartog (BMI): AvtiAnwn Tou ouvoAikoU BApous Xwpeic va Aaupaverar utrtoyn
n oUCTACN TOU CWHATOGC.

« AimrAng Evépyeiag Atroppo@nTikoTnTa (DEXA): AvaAuon ouoTaocng CwHATOC TTOU
XPNOIMOTTOIEI AKTIVOBOAIQ yIa TNV EKTiIMNON TNG MUIKAG MAag Kal Tou AITTouc.

« AvaAuthg BionAekTpikng Eptédnong (BIA): MeTpd tTnv avtiotaon Tou CWHUATOC OTO pEUUA VIO
EKTiMNON TOU AITTOUG Kal TNG MUTKAG nMadag.
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MovTtéAa ASiIoAdynong ZUoTaong ZWHATOG;

‘Eppeceg péBodol: MNMepIAapBavouv ETPNON TTAXOUC OEPUATIKWYV TITUXWYV, UdPOdUVACIUETPIa, TTAeBuC oY paYia,

utreprixoug kai DEXA.

AImTAég Eupeceg pEBODBOI: XpNOIUOTTOIOUV ECICWOEIC TIPORBAEWNC YIa TNV eKTiUNON eTITTEOWYV 10TOU (BIA,

PWTOYPAYIKA 0APWON, UTTEPAXOUC, OEPUATIKESG TITUXEG).

MovTéAa cuoTOONG CWHATOG:
2-C: Aitrog ka1 aAhitTn pada.
3-C: Aitrog, aAiItTn puada, Kal HETOAAQ OO TWV.

4-C: Nitrog, MeTABOAIKOS 10TOC, BMC, Kal GUVOAIKO vePO

Kasper AM, Langan-Evans C, Hudson JF, et al. Come Back Skinfolds, All Is Forgiven: A Narrative Review of the Efficacy of Common Body Composition Methods in Applied Sports Practice. Nutrients.
2021;13(4):1075. Published 2021 Mar 25. doi:10.3390/nu13041075.
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Figure 1. The 2-, 3- and 4-compartmental models of human body composition (left hand side), alongside the
validation hierarchy (right hand side).

rrgremion equation is pletted
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NMwg diaxeipiopal TNV TTAXUCAPKIA;
* YTmroAoyilw TIG BEPUIBIKEC AVAYKES TOU OTOUOU

Table 1
Owverview of BMR equations.

Author Formula
A q q A A Harris-B di 5 1 66.4730 + 13.7516 ight (kg) + 5.0033 x height { — B.7550 = kcal/d
O uttoAoyIop6G TWV BEPUIBIKWY AVAYKWYV EVOG ATOHOU amchenedc 15 mae  GGATI0 . 137516 X weght (k) - 50033 x heght ()~ 67550 e~y

Henry weight/height [16] Male Age 18-30 y: (M]) = 0.0600 weight (kg)+ 1.31 height (m) + 0.473

Y|V€Ta| ouvnewg o€ 6UO O'TG6|G Age 3060 y: (M]) = 0.0476 weight (kg)-+ 226 height (m) — 0.574
Age =60 y: (M]) = 0.0478 weight + 2.26 height (m) — 1.07
4 - - - Femal Age 18-30 y: (MJ) = 0.0433 weight + 257 height (m) — 1.18
1. YtroAoyiopog Tou Baoikou MetafoAikou PuBuou T Aee 0603 (M) - 00342 weight + 2,10 height (m) - 00486
Age =60 y: (M]) = 0.0356 weight + 1.76 height (m) + 0.0448

(BMR): Eival n TToo0TnTa EVEPYEIQG TTOU XPEIACETAI TO = ke (151 (M= 0042 weght 1 3618 gy 2078+

, I I B Lithrman et al. [19] (diab pop) 757 + 11.9*weight - 3.7*age + 178*gender = kcal/day
O-w”a 0'8 KGTGO‘TGO‘I‘] npaulag Yla Va 6IGTr] pr]O'EI Livingston & Kohlstadt [20] male 293 x Weight 0.4330 - Age (5.92) = kcal/day
female 248 x Weight 0.43356 - Age (5.09) = kcal/day
' ré 4 4 Mifflin St. Jeor [21] Male (9.99 = weight (kg))+(625 = height (cm))-{4.92 = age (y))+ 5 = kcal/day
BGO'"(gg )\£|TOUpv|£g O]ng r] ava‘n’vor] Ka| r] Female (9.99 x weight (kg))+(625 = height (cm))—(4.92 x age (y)) — 161 — keal/day
' Muller et al. [22] (M] day-1) = 0.047 weight + 1.009 sex 0.01452 age +3.21 (male = 1; female = 0)
r r Muller et al. [22] BMI 25-30 kg m* (M] day-1) = 0.04507 weight + 1.006 sex - 0.01553 age +3.407 (male = 1; female = 0)
KU KAO(pOpIG TOU GI IJGTOC_ BMI =30 kg m®  (M] day-1) = 0.05 weight + 1.103 sex - 0.01586 age +2.924 (male = 1; female = 0)
MNachmani et al., 2020 [23] Male 1328.2 + 28.37 weight —205.59 height + 9.46 FFM - 2.87 A —25.93 FM = kcal/day
female 553.97 + 16.60 weight +1033.84 height - 13.73 FFM - 10.93 A —19.67 FM = kcal/day
Owen et al. Male [24] 795 + 7.18 weight
Female [25] 879 + 10.2 weight

e
u Schofield Weight/height [26] male Age 18-30 y: (M]) = 0.063 weight — 0.042 height (m]) + 2.953
1. YroAoyiop6g BMR: ’

Age 3060 y: (M]) = 0.048 weight — 0.011 height (m) + 3.670
Age =60 y: (M]) = 0.038 weight + 4.068 height {m) — 3.491

O| TTIO O'U\/r]e|o'“évgg 8§|o'd)o'g|g V|a TOV UTTO)\OYlCHé female Age 18-30 v: (M]) — 0.057 weight - 1.84 height (m) + 0.411

Age 3060 y: (M]) = 0.034 weight + 0.006 height (m) + 3.530
Age =60 y: (M]) = 0.033 weight + 1.917 height {m) + 0074

TOU B M R 8iVG| . Ravussin & Ferraro [27] 671 + 14.6 (FFM in kg) + 7.3 (fm in kg) — 3.2(age)

Weijs & Vansant |28] 14.038 weight + 4.498 height (cm) + 137.566 sex — 0.977 age (years) —221.631 = kcal/day

. . . (male = 1; female = 0)
C H ar”S' Be ned ICt Eq u atlon WHO [29] male ‘lr;l—aZ;y: [1;:@ t\?.\.'eigl'lt (kg))-{0.27 = height (cm)}+=717 = kecal/day
. . . , 30-60 y: (11.3 = weight (kg))+(0.16 = height (cm})}+901 = kcal/day
=60 y: (8.8 ight (kg))+(11.28 = height (cm))-1071 = kcal/d
C M Ifﬂ I n _St \] eor Eq Uat|0n (KUplwg qu female ‘18—2;3': [13}T3‘t<e:.%'eightg[kg]]—{3.3: xﬂf heig:t [cm))+35 iakcaal?’day
30-60 y: (8.7 = weight (kg))-(0.25 = height (cm))+865 = kcal/day

TrAnerp O‘jg ”8 AM Z>30 kg /m 2) =60 y: (9.2 =« weight (kg))+(6.37 = height (cm)})}-302 = kcal/day

BIVA Akern BMR Estimates were calculated with Akern's copyrighted proprietary equations {Bodygram PLUS Software Vers. 1.18.1)

Organisation, BIVA Bioelectrical Impedance Vector Analysis.

° SC h Ofi e I d Eq u ati o n Kg kilogram, cm centimeter, kcal kilocalories, M] MegaJoule, m meter. diab pop, diabetes population, EMI Body Mass Index, FFM Fat Free Mass, FM Fat Mass, World Health

Van Dessel, K., Verrijken, A., De Block, C., Verhaegen, A., Peiffer, F., Van Gaal, L., De Wachter, C., & Dirinck, E. (2024). Basal metabolic rate using indirect calorimetry among individuals living with overweight or obesity: The accuracy of predictive
equations for basal metabolic rate. Clinical nutrition ESPEN, 59, 422—435. https://doi.org/10.1016/j.clnesp.2023.12.024
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2. Mpoocapuoyn Tou BMR pe tov MNMapayovra ®uoiking Apaotnpidotntag (PAL): YtroAoyilel TIG OUVOAIKEG
EVEPYEIOKEC AVAYKEC TOU ATOMOU, AauBAavovtag uttdywn Tn QUOIKA dpacTnpIdTnTa.

2. MNpoocappoyn pe Tov MNMapayovra Quoikng ApaoctnpioTntag (PAL):

O PAL (Physical Activity Level) ekTipa 10 €1TiTTES0 QUOIKNG OPACTNPIOTNTAG:
« 1.2: KaBioTikA wr) (XaunAf @uaoikr dpaoTnpioTnTa).

« 1.375: EAa@pwg dpacTripiog (eAagppia adoknon 1-3 nuépec/efdopada).

« 1.55: Métpia dpaoThplog (METPIa aoknon 3-5 nuépec/eBdoudda).

« 1.725: oAU dpacTtipiog (EvTovn Adoknon 6-7 NUEPEG/ELOOUADQ).

PAL Value Description
Less than 1.2 Bed rested: Most likely when in care of others
1.2 to 1.55 Low activity level: Sedentary lifestyle.
1.55 to 1.71 Medium activity level: Occasionally active. Typical office work.
1.71 to 1.95 High activity level: Some manual work and/or regular exercise
Greater than 1.95 Very high activity level: A fair amount of manual work or exercise training.

Watkinson, C., van Sluijs, E. M., Sutton, S., Marteau, T., & Griffin, S. J. (2010). Randomised controlled trial of the effects of physical activity feedback on awareness and behaviour
in UK adults: the FAB study protocol [ISRCTN92551397]. BMC public health, 10(1), 144. https://doi.org/10.1186/1471-2458-10-144
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Moid gival n oxéon atrwAegiag BAPOUG PE TO YEVETIKO UTTOR00pO;
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preventio and management of obesity. Human genomics, 18(1), 4. https:/doi.orgllO.1186/540246-024-00570-3
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[EVETIKO
YriopBaBpo kat
AntwAegla Bapouc



@™ XAPOKOIMEIO MANEMIZTHMIO
Q&Y HAROKOPIO UNIVERSITY

Moid gival n oxéon atrwAegiag BAPOUG PE TO YEVETIKO UTTOR00pO;

*  YTIApXOUV IOXUPEG EVOEICEIC OTI YEVETIKOI TTAPAYOVTEG ETTNPEACOUV TO CWHATIKO BAPOC Kal TV TTPOdIABE0N YIa TTAXUCOPKIa.

*  MeAétec o€ didUPOUC, OIKOYEVEIEG Kal UIOBETNUEVA AToUa deixvouv OTI N KAnpovopikoTnta (h2) egnyei repitrou 40-60% TNG
dlakUupavong tou AM2.

*  O1 peAéteg ouoxETiIong o€ OAo To yovidiwua (GWAS) €xouv evToTrioel TTavw a1rd 30 YOVISIWHATIKEG TTEPIOXEG TTOU £TTNPEAlOUV
Tov AMZ.

* Katd yéoo 6po, ol yeveTikEG TTapallayEc augdvouy Tov AMZ katd 0,17 kg/m2 ava aAAnAdpop@o.

« To yovidio FTO gpgaviCel Tnv 1Io0XupOTEPN CUOXETION UE TOV AMZ.

*  O1 GWAS €xouv eTtTiong evtoTTioel TTapaAAQyEG TTOU OXETICOVTAI UE TNV KATAVOMI) TOU CWHMATIKOU AITToug, OTTWG N TTEPIPEPEIN
MEONG Kal 0 AOYOG PNEONG-IOXIWV.

« Avo GWAS ot ao0¢eveic pe yaoTpik Trapakapyn (RYGB) eviotTioav YEVETIKEG TTEPIOXES TTOU UTTOPEI va OXETICOVTAI JE TNV
ATTWAEIO BAPOUG PETA ATTO XEIPOUPYIKN ETTEPRAON.

« QO0TO00, Ol AVAPEPOUEVEG CUOXETIOEIG OEV £QTAOCAV OE ETTITTEDO OTATIOTIKAG ONUAVTIKOTNTAG (p < 5 X 1078), eyeipoviag avnouxieg
yia mlava Yyeudwg BETIKA aTTOTEAEOUATA.

«  Méxpl onuepa dev £xel dieaxBei GWAS yia Tnv ammwAeia Bapoug pEow dIaTpoPIKNnG TTapéUBaong.

Qi L. (2014). Gene-diet interaction and weight loss. Current opinion in lipidology, 25(1), 27-34. https://doi.org/10.1097/MOL.0000000000000037
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Moid gival n oxéon atrwAegiag BAPOUG PE TO YEVETIKO UTTOR00pO;

'_g PGS Catalog | Home | Browse ~ | Downloads ~ | Documentation ~ |
T

PGS Catalog / Search / weight loss

Search results for "weight loss"

[ O Traits @] [O Publications °]

Polygenic risk score for predicting weight loss after bariatric surgery.
de Toro-Martin J et al. (2018) - JCI Insight | PMID:301385664 | doiz10.1172/cl.insight. 122011 | PGPO00GT
PGS developed @) - PGS evaluated )

Abdominal Obesity Genetic Variants Predict Waist Circumference Regain After Weight Loss.
Christiansen MR et al. (2023) - Diabetes | PMID:37494631 | doi 10.2337/db23-0131 | PGP000GS6
PGS developed @) - PGS evaluated )

birth weight (EFo_o00¢344) (Body measurement )

The mass or quantity of heaviness of an individual at BIRTH. It is expressed by units of pounds... Show more >

age-related hearing impairment (ero_oos7s2) (Neurological disorder)

Bilateral hearing lozs caused by progressive degeneration of cochlear structures and cenfral auditor... Show more »

body mass index (EFo_0004340) (Eody measurement)
An indicator of body density as determined by the relationship of BODY WEIGHT to EODY HEIG... Show more >
Associated PGS »




=\ XAPOKOIEIO NANEMIZTHMIO
& AROKOPIO UNIVERSITY

Moid gival n oxéon atrwAegiag BAPOUG PE TO YEVETIKO UTTOR00pO;

Strategies to Understand the Weight-Reduced State: Genetics
and Brain Imaging

Ruth J. F. Loos1~2. Charles Burant3, Ellen A. Schur?

Baoika onueia Tng HEAETNG:

« [eveTikoi Trapdyovreg: H épeuva uttodeikvuel OTI TOOO oI "TTaxucapkol” 6oo Kal ol "AeTrToi" dvBpwTrol
MolpAdovTal KOIVOUG YEVETIKOUG TOTTOUG, WOTOOO UTTAPXOUV KAl CUYKEKPIUEVOI YEVETIKOI OEIKTEC TTOU
OXETiICOVTAI ATTOKAEIOTIKA PE KABE KaTAoTOON.

*  Kevrpiko veupikO cuoTnpa: O TTEPIOCOOTEPES YEVETIKEG TTEPIOXEC TTOU OXETICOVTAI E TO PAPOG £TTNPEACOUV
TO KEVTPIKO VEUPIKO OUCTNMA, UTTOOEIKVUOVTAG OTI O EYKEQAAOG puBuilel TO "OET anueio” Tou BApouc.

* ATTEIKOVIOTIKEG HEOODOI EYKEPAAOU: TEXVIKEC OTTWG N AEITOUPYIKK, N CUVOECIUOTNTA Kal N OOMIKN
ATTEIKOVION TOU EYKEPAAOU TTPOCPEPOUV VEEC DUVATOTNTEG YIA TNV KATAVONGOT TwV aAAQywWYV TTOU

ouppaivouv PETA TNV aTTWAEIQ BAPOUG.

Loos, R. J. F., Burant, C., & Schur, E. A. (2021). Strategies to Understand the Weight-Reduced State: Genetics and Brain Imaging. Obesity (Silver Spring, Md.), 29 Suppl!
1(Suppl 1), S39-S50. https://doi.org/10.1002/0by.23101



Genetic predictors of weight loss in
overweight and obese subjects

Itziar Lamiquiz-Moneo?, Rocio Mateo-Gallego®?, Ana M. Bea?, Blanca Dehesa-Garcia?,
Sofia Pérez-Calahorra?, Victoria Marco-Benedi!, Lucia Baila-Rueda?, Martin Laclaustral,
Fernando Civeira(»? & Ana Cenarro?!

ZUMTTEPAOHATO

* H ueAéTn digpelivnoe YEVETIKOUG TTAPAYOVTEC TTOU £TTNPEACOUV TNV aTTWAEIO BAPOUC o€ UTTEPRapa Kal
TTaXUOOPKa AToA.

* AvaAubnkav dedopéva 788 evnAikwyv ue AM2 25-40 kg/m?, TTou TTapakoAouBrnBnkav o€ povada AImmidiwy yia
TouAdxlioTov €va £10G (2008-2016).

o 2UMTTEPIAAYPONKE ouada eAEyxou 168 atouwyv e pualooyiké AM2..
« OA\ol ol oupueTEXOVTEG EAaBav dIaTPOYIKY) CUUPBOUAEUTIKN VIO UYIEIVA SIATPOPN KAl QUOIKA dpacTnpIdTNnTa.

*  MeAetiOnkav 25 yeveTikéC TTapaAlayéc (SNVs) oe 25 yovidia TTou oxeTiovTal JE TNV TTAXUCOPKIA, PE
UTTOAOYIOUO YEVETIKWY OKOP.

* H mmapaAAayry oto yovidlo CADM2 BpEbnke ouyxvoTtepa o€ uttépRapa/traxuoapka aroua (p = 0,007).

» 2¢& MEOO XPOVo TTapakoAouBnong 5,58 + 2,68 £€1n, Atoua Pe XAUNAOTEPO YEVETIKO OKOpP €ixav MEYAAUTEPN
ATTWAEIO BAPOUC.

» To yeveTikd okop egnyouoe 10 2,4% TNG METABANTOTNTAG OTNV aTTWAEIA BAPOUG OTO TTPWTO £TOC KAl To 1,6%
oTO TEAOG TNG TTapakoAouBnong.

Lamiquiz-Moneo, |., Mateo-Gallego, R., Bea, A. M., Dehesa-Garcia, B., Pérez-Calahorra, S., Marco-Benedi, V., Baila-Rueda, L., Laclaustra, M., Civeira, F., & Cenarro, A.
(2019). Genetic predictors of weight loss in overweight and obese subjects. Scientific reports, 9(1), 10770. https://doi.org/10.1038/s41598-019-47283-5



Genetic predictors of weight loss in
overweight and obese subjects

Itziar Lamiquiz-Moneo?, Rocio Mateo-Gallego™2, Ana M. Bea!, Blanca Dehesa-Garcia?,
Sofia Pérez-Calahorral, Victoria Marco-Benedi?, Lucia Baila-Rueda?, Martin Laclaustral,
Fernando Civeira(®-2 & Ana Cenarro?!

Table 1. Baseline clinical and biochemical characteristics of subjects with BMI = 25 kg/m* and subjects with
BMI < 25kg/m”. Quantitative variables are expressed as the means & standard deviations. Qualitative variables
are expressed as counts (percentages). The p values were calculated by Student’s t test and Chi-squared test, as

appropriate.

" p<0.001

p<0.001
5
28
78
27
2,8
26

Firstyear  Second year Third year  Fourth year Fifth year Sixth year Seventhyear Eighthyear Ninthyear Tenthyear
N=788 N=788 N=633 MN=512 N=41% N=333 N=256 N=15% N=132 N=29
YEARS OF LIFESTYLE INTERVENTION

BMI AVERAGE

(2019). Geneti predictors of weight loss in overweight and obese subjects. Scientific reports, 9(1), 10770. https://doi.org/10.1038/s41598-019-47283-5




Genetic Predictors of 25% Weight Loss by
Multidisciplinary Advice to Severely Obese Subjects

Erik EJ G Aller ', Edwin C M Mariman, Freek G Bouwman, Marleen A van Baak

« 587 evAAikeg (68% yuvaikeg, yéon nAikia 46.1 €tn, yéocog AMZ 39.9) otnv OAAavdia.
« Aidpkeia Tpoypapuartog: 18 privec.
« Alatpo@iki KaBodrynon, WUXoAOYIKA UTTOOTAPISN KAl GOKNOT.
¢ 2T0X0G: 25% aTTWwAEIa apXIKOU CwPaTIKoU Bapoug (BpaxutrpdBeoua: 3 UAVEG, HOKPOTTPOBeoua: 12 UVEG).
*  MeAérn 30 TToAupopeiopwy SNP o€ 25 uttowneia yovidia TTou oxeTifovTal Je TRV atroBrikeuon AITToug Kal Tn AeIToupyia Twv
NITTOKUTTAPWV.
«  Bpaxutmrpo0eoun ArwAsia Bdpoug (3 uAveg):
* Ol €¢NG YOVOTUTTIOI CUCXETIOTNKAV PE ATTWAEIA 25%:
 PLIN1 (rs2289487 & rs2304795): G/G yovoTuTiog
 PLIN1 (rs1052700): T/T yovoTuTtrog
« MMP2 (rs1132896): C/C yovoTuTrog
*  Moakpotmpd0eopun ArwAeia Bapoug (12 priveg):
« O €gNg yovoTuTriol OUVOEBNKAV PE ETTITUXIO OTNV ATTWAEIQ BAPOUG:
 PPARYy (rs1801282): C/G r} G/G yovoTuTiog
«  TIMP4 (rs3755724): T/C yovoTuTiog
*  2UuvOUAONOGS euvoikwyv yovoTuTtwy PPARY kal TIMP4 — akoua peyaAuTepn atmwAeia BApoud.
* Ol yeveTIKEG TTAPAAAQYEG JTTOPOUV va TTPORAEWOUV TNV ATTOKPION OTNV ATTWAEIO BAPOUG HECW TTAPEUPACEWY OTOV TPOTTO (WNG.
*  AIOQOPETIKA yovidla QaiveTal va eTTNPEACOUV TN BPaxuUTTPOBECUN Kal TN HAKPOTTPOBEC N ATTWAEIQA.

Aller, E. E. J. G., Mariman, E. C. M., Bouwman, F. G., & van Baak, M. A. (2017). Genetic Predictors of 25% Weight Loss by Multidisciplinary Advice to Severely Obese
Subjects. Journal of nutrigenetics and nutrigenomics, 10(1-2), 32—42. https://doi.org/10.1159/000469662
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Erik EJ G Aller ', Edwin C M Mariman, Freek G Bouwman, Marleen A van Baak

Fig. 1 Fig. 2
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Weight loss (as % of initial weight) during the 12 months of treatment for carriers of the
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genotype vs. the C/G-G/G genotypes of PPARy rs1801282. carriers of all other genotype combinations of these PPARy and TIMP4 SNPs.

Aller, E. E. J. G., Mariman, E. C. M., Bouwman, F. G., & van Baak, M. A. (2017). Genetic Predictors of 25% Weight Loss by Multidisciplinary Advice to Severely Obese
Subjects. Journal of nutrigenetics and nutrigenomics, 10(1-2), 32—42. https://doi.org/10.1159/000469662
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Obesity Genes and Weight Loss During Lifestyle Intervention in Children
With Obesity

Melanie Heitkamp '™, Monika Siegrist 1, Sophie Molnos %3, Stefan Brandmaier %2, Simone Wahl 22*, Helmut

Langhof %, Harald Grallert 22, Martin Halle 1

2UMTTEPACHATO

« 2T1OX0G: AlEPEUVNON TOU KATA TTOOO CUYKEKPIUEVEG YEVETIKEG TTAPAAAQYEC ETTNPEACOUV TNV
QATTOTEAEOUATIKOTNTA TWV TTAPEUPACEWY TPOTTOU (WG OTNV aTTWAEIa BApoug o€ TTaIdId PE TTAXUOapPKIa.

* Mé£0060g: AvaAuon YEVETIKWY OEOONEVWY aATTO TTaIOIA TTOU CUMMETEIXAV O€ TTPpOoYpAupaTa TTapéupaong, e
EU@aon o€ yovidla TTou aXeTiCOVTaAl PUE TNV TTAXUCAPKIA.

« AmoTteAéopara: OPIOUEVES YEVETIKEG TTAPAAAQYEC OUVOEONKAV PE DIAQOPOTTOINUEVN AVTATTOKPION OTNV

ATTWAEIQ BAPOUC, UTTODEIKVUOVTAG OTI N YEVETIKI MTTOPEI va TTailel pOAO OTNV ETTITUXIO TWV TTAPEUPATEWV.

Heitkamp, M., Siegrist, M., Molnos, S., Brandmaier, S., Wahl, S., Langhof, H., Grallert, H., & Halle, M. (2021). Obesity Genes and Weight Loss During Lifestyle Intervention in
Children With Obesity. JAMA pediatrics, 175(1), e205142. https://doi.org/10.1001/jamapediatrics.2020.5142
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A Systematic Review of Genetic Correlates of Weight Loss After
Bariatric Surgery

Sapana R. Gupta' - Yingjie Zhou” - Thomas A. Wadden? - Robert |. Berkowitz™* - Ariana M. Chao ™’

2UNTTEPACHATO

* H ouoTnuartiky avaokdTTnon €EETA0E TN OXEON METACU YEVETIKWYV TTAPAYOVTWYV Kal ATTWAEIAS BApous JETA atrd
BapiaTpikr) XeIpoupyIKr eTTEPRACN. AvaAubnkav 57 PHEAETEC TTOU agloAOYNoav JEPOVWHEVA YOVidIa I YEVETIKA
OKOpP KIVOUVOU. 2UYKEKPIMEVA:

* [ovidlo UCP (rs660339): AuTOGC 0 YEVETIKOG OEIKTNG OXETIOTNKE PE TNV ATTWAEIQ TOU UTTEPPAAAOVTOC BApoucg
META aTTO XEIPOUPYIKN ETTEUPACN O€ 4 ATTO TIC 6 MEAETEC TTOU TOV EEETACQV.

* Tovidia FTO ka1 MC4R: Autd ta yovidia tav T1a 1TIo ouxva JeAeTnuéva, pe 10 kal 14 ueAETES avTioToIXA.
Qo1600, Ta ATTOTEAECUATA OXETIKA HE TN OXEOT TOUG WE TNV ATTWAEIQ BAPOUC TAV QCUVETTH).

* [eveTIKd OoKOP KIVOUVOU: 2€ 6 aTTO TIC 7 MEAETEG, TA YEVETIKA OKOP KIVOUVOU TTPOERAETTAV TNV ATTWAEIQ BAPOUC

META TN XEIPOUPYIKI ETTEUROON.

Gupta, S. R., Zhou, Y., Wadden, T. A., Berkowitz, R. I., & Chao, A. M. (2021). A Systematic Review of Genetic Correlates of Weight Loss After Bariatric Surgery. Obesity
surgery, 31(10), 4612—4623. https://doi.org/10.1007/s11695-021-05585-6
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Genetic variants associated with weight loss and metabolic
outcomes after bariatric surgery: A systematic review

Rieneke van der Meer B, Siham A. Mohamed, Valerie M. Monpellier, Ronald 5. L. Liem, Eric ). Hazebroek
Paul W. Franks, Timothy M. Frayling, Ignace M. C. Janssen, Mireille . Serlie
2uuTTEpAOuaTa

H peANETN €€ETAOE TN OXEON METALU YEVETIKWY TTAPOAAAYWYV Kal OTTWAEIAG BAPOUC YETA OTTO BAPIATPIKI
XEIPOUPYIKNA ETTEPRAON.

AvaAuBnkav 52 peAETEC TTOU agloAOynoav T oUVOEON CUYKEKPIMEVWV YEVETIKWY TTAPAAAQYWYV PE TNV ATTWAEIQ
BAapoucg Kal JETABOAIKA aTTOTEAECUATA PETA TN XEIPOUPYIKN ETTEURACN.

Ta amroteAéopata €0€I1Eav OTI Ol TTEPICCOTEPES YEVETIKEC TTAPAAAAYEC DEV €ixav ONUAVTIKI ETTIOPACH OTNV ATTWAEIA
BApoug ) 0ToUG PETAROAIKOUG OEIKTEC META TN BAPIATPIKNA ETTEURACN.

Oplopéveg HEAETEC avEPepaV TTIOAVEC CUOXETIOEIG, AAAQ T EUPAMATA ATAV ACUVETTH KAl ATTAITOUV TTEPAITEPW
EPEUVEC VIO eTTIBERaAiwWON.

H avaokdétrnon utroypapuiel TNV avaykn yia JEANOVTIKEG HEAETEC YE HEYAAUTEPQ OEIYUATA KAl QUOTNPOTEPO
oXeDIAOMO YIa TNV KATAVONOTN TWV YEVETIKWY TTAPAAAQYWY OTNV PAPIATPIKI XEIPOUPYIKH.

van der Meer, R., Mohamed, S. A., Monpellier, V. M., Liem, R. S. L., Hazebroek, E. J., Franks, P. W., Frayling, T. M., Janssen, |. M. C., & Serlie, M. J. (2023). Genetic variants
associated with weight loss and metabolic outcomes after bariatric surgery: A systematic review. Obesity reviews : an official journal of the International Association for the
Study of Obesity, 24(12), e13626. https://doi.org/10.1111/0br.13626
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NMpoowTtrotmroinuéveg MNpooeyyioeig kal Mapeuaceig yia AtrwAgia Bapoug

ESaTopikeupéveg AlauTnTIKEG ZTPATNYIKEG: [Tpocapuoyn TG dIATPOPNG HE BACN YEVETIKOUG, METABOAIKOUG Kal JIKPORBIOKOUG OEIKTES
yia BEATIOTO atTOTEAECPATA OTNV ATTWAEIQ Bdpouc.

2roxeupévn Puoikn Apaotnp1dtnTta: AvAatrtuén TTPoYPANHATWY AoKNOoNG TTou AauBAavouy uttéyn TIC ATOMIKES PUOIOAOYIKES KAl
YEVETIKEC DIAPOPEC YIA MEYIOTN ATTOTEAEOUATIKOTNTA.

WYuyxoAoyikn Kol ZUMTTEPIPOPIKE YITOOTAPISN: Xpron YVWOIOKWY-CUUTTEPIPOPIKWYV TTPOCEYYICEWYV YIa TNV TPOTTOTTOINON

JIATPOYIKWY OUVNBEIWY Kal TNV gvioxuon TNG TTPOCAAWONG OTIC TTAPEUPACEIC aTTwAEIag BApouc.

Table 9. Summary of key personalized or nutrigenetic interventions investigating the
effect of different macronutrient content on weight loss.

Name Proposed Intervention Duration Participants Qutcome
Frankwich et al Lifestyle Intervention 8 weeks 51 Mo difference in
(Nutrigenetic diet -i.e. (primary) individuals weight loss
balanced vs low-fat vs low and 24 with between the five
carbohydrate vs MD vs weeks overweight diet groups
standard recommendations) or obesity
PREVENTOMICS Lifestyle Intervention 10 weeks 100 Mo difference in
(Personalized diet vs individuals weight loss
standard recommendations) with between the two
overweight diet groups
or obesity
NOW Lifestyle Intervention (GLB vs 12 months 140 GLB +
GLB + nutrigenomics individuals nutrigenomics
recommendations) group reduced fat
intake at 12
months
NUGENOB Lifestyle Intervention 10 weeks 771 Mo difference in
(Hypocaloric low-fat vs individuals weight loss
moderate-fat diet) with obesity  between the two
diet groups
Obekit Dietary Intervention 4-month 260 Various changes
(Hypocaloric moderately intervention  participants
high-protein vs low-fat diet) period and  with obesity
B-month

follow-up
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The Personalized Nutrition Study (POINTS):
evaluation of a genetically informed weight
loss approach, a Randomized Clinical Trial

@ XAPOKOMMEIO MANEMIETHMIO
G&Y 1 AROKOPIO UNIVERSITY

2UNTTEPAC AT

* H peAétn POINTS agloAoynoe pia TTpoo€yyion attwAelag BApoug Baciopévn O€ YEVETIKES TTANPOQPOPIEG.

* [pokerral yia pia Tuxalotroinpévn KAIVIKF) OKIWK TTou dnuooieuBnke oTo TeEPIodIKO Nature Communications Tov OkTwpp1o Tou 2023.

e 2upperteixav 143 adropa pe utTEPPOAIKO BAPOC A TTAXUCAPKIA, TO OTTOIA XWPIOTNKAV TUXAia 0€ dUO OUADEG:

Opada rapéppaong: ‘EAaBe eCaTOUIKEUPEVES DIATPOPIKEG OUOTACEIG BACIONEVES OTO YEVETIKO TOUG TTPOQIA.

*  Opada eAéyxou: ‘EAaBe YEVIKEG DIOTPOYPIKEG CUCTAOEIG XWPIG YEVETIKN €EATOMIKEUON.

*  Hmapéupaon dinpkeoe 12 prveg, Kata tn dIAPKEIA TWV OTToIWV agloAoyrnBnkav n atmmwAegia Bapoug, N oUoTaoN CWHATOG Kal OEIKTEG
KapOIOUETABOAIKNG UyEiag.

« Kai o1 U0 opdadeg Tapouciacav anuavTikr atmwAeia Bapoug aAAG dev UTTAPXE OTATIOTIKA ONUAVTIKA d1a@opd oTnVv attwAEla BApoug
METACU TwV dUO OPAdwY Kal gV TTapaTNPNONKAV CNUAVTIKEG DIAPOPEC 0 AANOUG DEIKTEG UYEIAG JETAEU TWV OPAdWV.

e 2UMTTEPACHATIKA, N TTPOCEYYION aTTWAEIAG BApOoug Baciouévn o€ YEVETIKEG TTANPOQPOPIEG BEV TTAPEIXE ETTITTAEOV OQEAOG O€ OXEON ME

TIG YEVIKEG DIOTPOPIKEC CUCTAOEIG.

Hochsmann, C., Yang, S., Ordovas, J. M., Dorling, J. L., Champagne, C. M., Apolzan, J. W., Greenway, F. L., Cardel, M. I., Foster, G. D., & Martin, C. K. (2023). The Personalized Nutrition Study (POINTS):
evaluation of a genetically informed weight loss approach, a Randomized Clinical Trial. Nature communications, 14(1), 6321. https://doi.org/10.1038/s41467-023-41969-1
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Fig. 2| Change in weight and percent body fat during the 12-week intervention.  (n = 21); d genotype-concordant group (n = 58), genotype-discordant group
Results are presented as boxplots for all participants (a, d). as well as for fat- (n = 60); e high-fat diet (n = 42), high-carbohydrate diet (n = 40); f high-carbohy-
responders (b, €) and carbohydrate responders (c, f) separately. a Genotype-con-  drate diet (n = 16), high-fat diet (n = 20). In the boxplots, the center line denotes the
cordant group (n = 60, genotype-discordant group (n= 62); b high-fat diet (n=44),  median value (50th percentile), the bounds of the box represent the 25th and 75th
high-carbohydrate diet (n = 41); ¢ high-carbohydrate diet (n = 16), high-fat diet percentiles of the dataset, and the whiskers mark the 5th and 95th percentiles.

Hochsmann, C., Yang, S., Ordovas, J. M., Dorling, J. L., Champagne, C. M., Apolzan, J. W., Greenway, F. L., Cardel, M. I., Foster, G. D., & Martin, C. K. (2023). The Personalized Nutrition Study (POINTS):
evaluation of a genetically informed weight loss approach, a Randomized Clinical Trial. Nature communications, 14(1), 6321. https://doi.org/10.1038/s41467-023-41969-1
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J-month Weight Loss

Article @ © [51421085_C
A Dietary Intervention in Adults with Overweight or Obesity N P
Leads to Weight Loss Irrespective of Macronutrient Composition ~ : —
Maria Kafyra L+ loanna Panagiota Kalafati L@, Garyfallia Stefanou G, Georgia Kourlaba i®, % " :
Panagiotis Moulos >, Iraklis Varlamis ®, Andriana C. Kaliora ! and George V. Dedoussis 1+* £ . ; -
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Figure 2. Clustered boxplots depicting 3-month weight loss (A) per genotype groups of the rs1421085

Kafyra, M., Kalafati, I. P., Stefanou, G., Kourlaba, G., Moulos, P., Varlamis, I., Kaliora, A. C., & Dedoussis, G. V. (2024). A Dietary Intervention in Adults with Overweight or SNP and (B) per genotype groups of the rs17782313 SNP. Results are not significant
g ype g E : 313 SN Res sig 2

Obesity Leads to Weight Loss Irrespective of Macronutrient Composition. Nutrients, 16(17), 2842. https://doi.org/10.3390/nu16172842
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Table 1

Selected studies on gene—diet interactions on weight loss, maintenance, and related metabolic traits

Studies

Study design

Genetic factors

Major findings

Qi etal [33)

N=T38; 2-y diet intervention

Diabetes associated IRSS
rs2943641

IRS{ genetic varants modified effects of dietary
carbohydrate on weight loss and insulin resistance

Ercz et af [39]

Gene-diet interaction and weight loss

N=312; 2-y diet intervention

Obesity related LEP SNPs

LEP genotype was related to weight regain from 7
to 24 months

Mattei ef al [47%]

Lu Qj&-b

N=591; 2-y diet intervention

Diabetes associated TCF7LZ
SNP =TH03 146

Diictary fat intake interacted with TOF7L2
genotype in relation to changes in BMI, total fat
mass, and trunk fat mass

ADepartment of Nuftrition, Harvard School of Public Health, Boston, Massachusetts, USA Zhang et al, [34*]

N=T42; 2-y dict intervention

Obesity related FTEOSNP
rs1 558902

High-protein diet interacted with FTO genotype in
relation to weight loss and improvement of body
compasition and fat distribution

bChanning Division of Network Medicine, Department of Medicine, Brigham and Women's
Hospital and Harvard Medical School, Boston, Massachusetts, USA

Heni et af [36]

N=304; 9-m diet intervention

Diabetes associated TCFTL2
SNP =TH03 146

CC genotype was associated with greater weight
loss in participants with high fiber intake, but not
those with low fiber intake Heni, Herzberg-
Schifer

Zhang et al. [43°]

N=T34; 2-y diet intervention

Lipid metabolism related
APOASSNP rs964 1 84

Diietary fat mteracted with 4524 7 genotype in
relation to 2-y changes in lipid profile

Zhang et al. [45"]

N=T13; 2-y diet intervention

Hypertension associated NPY
SNP rs16147

NPY genotype modifies effects of dietary fat on 2-
year changes of blood pressure

Larsen o af [38]

N=T42; 6-m diet intervention
on weight loss maintenance

768 tagSNPs for nutrient-
sensifive genes

Multiple interactions with Gl or dietary protein on
waist and fat mass regain

Qi etal 2012 [13%) N=T37; 2-y diet intervention | Diabetes related GIPR SNP Dictary carbohydrate modified GIPR genotype
rs2287019 effects on changes in body weight, fasting
glucose, and msulin resistance
Xu ef af [44%] N=T34; 2-y dict intervention | BCAA associated PPMIK SNP | Dictary fat significantly modified genetic effects
rs1440581 on changes in weight, fasting insulin
Qi eral 2013 [49] N=T38: 2-y dict intervention | Diabetes associated RS SNP IRS 1 genetic variants modified the effects of dicts
rs1 522813 varying in fat content on the MetS status

Brahe of al. [46]

N=841 (baseline); f-m dict
intervention on weight loss
maintenance

240 tagSNPs for candidate

genes

LPINT SNP rs4315495 genotype mteracted with
dietary protein on change of TG concentration

McCaffery er al [40]

N=3899; 4-y lifestyle
intervention in diabetic
paticnts

Obesity related SNPs

Vanations in the FTO and BDNF loci were related
to weight regain after weight loss

Pan et al. [35]

N=381%; 2-y intervention;
lifestyle modification and
metformin

Obesity related MC4R SNPs

rs] TG6R6H was associated with less short-term
({baseline to 6 months) and less long-term
(baseline to 2 years) weight loss in the lifestyle
intervention group, but not in placebo group

Kostis ef al. [45]

N=T22: 4-m intervention;
diet and medication

21 SNPs related to
hypertension, diabetes, or

\ol:u.'s:i ty }

Multiple genotypes were related to change n
blood pressures m response to diet intervention.

- > 4

BCAA, branched chain amino acid; CV D), cardiovascular disease; GI, glycemic index; MetS, metabolic syndrome; SNP, single nucleotide

polymorphism; TG, triglycende.

Qi L. (2014). Gene-diet interaction and weight loss. Current opinion in lipidology, 25(1), 27-34.
https://doi.org/10.1097/MOL.0000000000000037
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Aleksandra Bojarczuk '®4, Emiliya S. Egorova %, Magdalena Dzitkowska-Zabielska ' and Ildus I.
Ahmetoy >4

! Faculty of Physical Culture, Gdansk University of Physical Education and Sport, Gdansk, Poland; ? Laboratory of
Genetics of Aging and Longevity, Kazan State Medical University, Kazan, Russia; * Sports Genetics Laboratory, St
Petersburg Research Institute of Physical Culture, St. Petersburg, Russia; 4 Center for Phygital Education and Innovative
Sports Technologies, Plekhanov Russian University of Economics, Moscow, Russia; * Research Institute for Sport and
Exercise Sciences, Liverpool John Moores University, Liverpool, UK

2UMNTTEPACHATO

* H avramékpion oTn cwuatikry Goknon Kai 1N diaiTa TTOIKIAAEI CNUAVTIKA JETAEU TWV ATOPWV.

* AuTtAq n dla@opda aTnV AVTATTOKPION 00NYNOE OE £PEUVEG VIO TOUG YEVETIKOUG TTAPAYOVTEG TTOU UTTOPEI VA
OUMPBAAANOUV O€ QUTEG TIG ATOMIKES DIAPOPEG.

* H ouoTnuariki avaokoTrNan €ixe WG OTOXO TOV EVTOTTIONO YEVETIKWYV OEIKTWY TTOU OXETICOVTAI PE TNV ATTWAEIA
Aitroug pEow diaitag rp Aoknong.

* H avaokotnon avéAluoe 47 apBpa TTou TTANPoUcayv Ta KPITAPIA EVTagnG.

« EvrOomioTnKOV QPKETOI YEVETIKOI OEIKTEG TTOU OXETICOVTAI E TNV ATTWAEIQ AITTOUG.

* H karavénon autwy TwV YEVETIKWY TTAPAYOVTWYV PTTOPEI VO 0ONYNOElI O€ TTIO ECATOMIKEUMEVEG Kal

QTTOTEAECUATIKEG OTPATNYIKEG YIA TV ATTWAEIQ AiTTOUG.

Bojarczuk, A., Egorova, E. S., Dzitkowska-Zabielska, M., & Ahmetov, I. I. (2024). Genetics of Exercise and Diet-Induced Fat Loss Efficiency: A Systematic Review. Journal of
sports science & medicine, 23(1), 236—257. https://doi.org/10.52082/jssm.2024.236
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Genetic Predisposition to Weight Loss and Regain With Lifestyle
Intervention: Analyses From the Diabetes Prevention Program and the
Look AHEAD Randomized Controlled Trials

Baoikd onueia:

« 2KOTTOG: Aligpelvnon TNG TTidpacns 91 YEVETIKWYV TTEPIOXWV TTOU OXETICOVTAI JE TNV TTAXUCAPKIa OTNV
ATTWAEIQ KAl TNV ETTAVATTPOOANYN BAPOUC OE OCUPUETEXOVTEG ME UWNAO KivOuvo yia diaprtn TuTrou 2.

 Mé£00dog: AvaAuon dedouévwy atro Ta TTpoypduuata Diabetes Prevention Program (DPP) kai Look
AHEAD, O1T0U 01 CUMMETEXOVTEG EAaBav TTapéupaan TpOTToU (WNAG YIa TNV ETTITEUEN aTTWAEIOG BAPOUG.

* AmroteAéoparta: H mrapouaia Tou aAAnAdpoppou G Tou yovidiou MTIF3 (rs1885988) ocuvdEBnke pe
MEYOAUTEPN aTTWAEIa BApoug YeTA TNV TTapEPBaon. QoToo0, N £TTidPAC auTr) OEV NTAV OTATIOTIKA
ONMAVTIKI META TNV EQAPPOYH QUOTNPOTEPWYV KPITNPIWV.

*  2UVOAIKA, N MEAETN UTTOOEIKVUEI OTI, EVW) OPICHEVEC YEVETIKEC TTAPAAANQYEC UTTOPEI va eTTNPEAlOUV TNV
atTwAeIa BApoug, n YEVETIKA TTpodIABeon deV €ival 0 JOVOC TTAPAYOVTAC, Kal N TTapEPBaon TPOTTOU (WG
TTAPAMEVEI KEVTPIKN OTn dlaxeipion Tou BAapoud.

Papandonatos, G. D., Pan, Q., Pajewski, N. M., Delahanty, L. M., Peter, I., Erar, B., Ahmad, S., Harden, M., Chen, L., Fontanillas, P., GIANT Consortium, Wagenknecht, L. E., Kahn, S. E., Wing, R. R., Jablonski, K. A., Huggins, G. S., Knowler, W. C., Florez, J. C., McCaffery, J.
M., Franks, P. W., ... Diabetes Prevention Program and the Look AHEAD Research Groups (2015). Genetic Predisposition to Weight Loss and Regain With Lifestyle Intervention: Analyses From the Diabetes Prevention Program and the Look AHEAD Randomized Controlled
Trials. Diabetes, 64(12), 4312-4321. https://doi.org/10.2337/db15-0441
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Figure 1—Model-based estimates of MTIF3 genotype effects on weight change among 60-year-old participants following lifestyle and
control intervention in the Look AHEAD (A) and the DPP (B) trials. Baseline weight chosen to be representative of males and females in each

Papandonatos, G. D., Pan, Q., Pajewski, N. M., Delahanty, L. M., Peter, |., Erar, B., Ahmad, S., Harden, M., Chen, L., Fontanillas, P., GIANT Consortium, Wagenknecht, L. X ; .
E., Kahn, S. E., Wing, R. R., Jablonski, K. A., Huggins, G. S., Knowler, W. C., Florez, J. C., McCaffery, J. M., Franks, P. W., ... Diabetes Prevention Program and the Look study (see Table 1). Ancestry-informative principal components set at study-specific means.

AHEAD Research Groups (2015). Genetic Predisposition to Weight Loss and Regain With Lifestyle Intervention: Analyses From the Diabetes Prevention Program and the
Look AHEAD Randomized Controlled Trials. Diabetes, 64(12), 4312-4321. https://doi.org/10.2337/db15-0441
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« Academy of Nutrition and Dietetics. (2012) Position of the Academy of Nutrition and Dietetics: Food and
Nutrition for Older Adults: Promoting Health and Wellness. Journal of the Academy of Nutrition and
Dietetics, 112 (8), 1255-1277. Doi: 10.1016/j.jand.2012.06.015.

« Leitdo, C., Mignano, A., Estrela, M., Fardilha, M., Figueiras, A., Roque, F., & Herdeiro, M. T. (2022). The
Effect of Nutriton on  Aging-A  Systematic  Review Focusing on  Aging-Related
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