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MNMwg diaxeipiopal TNV TTAXUCAPKIA;
* YTroAoyilw TIG BepUIBIKEC AVAYKES TOU ATOUOU

Table 1
Overview of BMR equations.

Author Formula

Harris-Benedict [15] male 66.4730 + 13.7516 x weight (kg) + 5.0033 x height (cm) — 6.7550 x age = kcal/day
' r r ' ' female 655.0955 + 9.5634 x weight (kg] + 1.8496 x height (cm)— 4.6756 x age (y) = kcal/day
O U]TO)\OY|O'|JO§ TWV e£p|JI6IK(L)V GVGYK(UV Evog GTOIJOU Henry weight/height [16]  Male Age 18—30 y: (M]) = 0.0600 weight (kg)+ 1.31 height (m} + 0.473
Age 30-60 y: (M]) = 0.0476 weight (kg)+ 2.26 height (m) — 0.574
Age =60 y: (M]) = 0.0478 weight + 2.26 height (m) — 1.07

YiVSTGl O-UVr’]ewg 0-8 600 O-Tdala: Female Age 18-30 y: (M]) = 0.0433 weight + 2.57 height (m) — 1.18

Age 30—60 y: (M]) = 0.0342 weight + 2.10 height (m) - 0.0486

1. YtroAoyiouog Tou Baoikou MetaBoAikou PuBuou Lazer M [17] (M 0048 weight - 655 hlgh (m) 0020 gt - 3605

Female [ 18] (M]) = 0.042 weight + 3.619 height (m) — 2.678

. T A A 5 Lithrman et al. [19] (diab pop) 757 + 11.9%weight - 3.7*age -+ 178*gender — keal/day
(BMR): Eival n TToo0TNTA EVEPYEIAG TTOU XPEIACETAI TO  lhmaneatil - (dab 293 Weight 0433 - Age. (5.52) - kel fdny
, ’ ’ 6 , female 248 x Weight 0.43356 - Age (5.09) = kcal/day
Male (9.99 = weight (kg))+(6.25 = height (cm))—(4.92 x age (v)}+ 5 — keal/day
O-w lJ a O-E KGTGO—TGO—” r] pep Iag YIG VG IGTr] pnoal _ Female (9.99 « weight (kg))+{6.25 = height {cm))—{4.92 = age (v])) — 161 = kcal/day
4 rd ' 7 Muller et al. [22] (M] day-1) = 0.047 weight + 1.009 sex 0.01452 age +3.21 (male = 1; female = 0)
BGO-I Kgg )\E'TOU pYI eg O-Ing r] GVGTrvor] KGI 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)
J BMI =30 kg m* (M] day-1) = 0.05 weight + 1.103 sex - 0.01586 age +2.924 [male = 1; female = 0)
“ “ Nachmani et al,, 2020 [23]  Male 1328.2 + 28.37 weight —205.59 height + 9.46 FFM - 2.87 A —25.93 FM = kcal/day
K U KAO(pO p I G TO U al p aTOg . 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
male [25] 879 + 10.2 weight
l Schofield Weight/height [26] l’lale Age 18-30 y: (M]) = 0.063 weight — 0.042 height (m) + 2.953

Age 30—60 y: (M]) = 0.048 weight — 0.011 height (m) + 3.670

1 . Y'ITOAOVIG“ 6g B M R: Age =60 y: (M]) = 0.038 weight + 4.068 height (m) — 3.491

female Age 18—-30 y: (M]) = 0.057 weight + 1.84 height (m) + 0411
Age 30-60 y: (M]) = 0.034 weight + 0.006 height (m) + 3.530

O1 1T10 cUVNBIOPEVES ECICWOEIC VIO TOV UTTOAOYIOUO Age 260y (M) - 0033 eight + 1917 height (m) + 0074

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

“ L]
TOU BMR €|VG|. (male = 1; female = 0)
WHO [29] male 18-29 y: (154 = weight (kg))-{0.27 = height (cm)}+=717 = kcal/day
1 H 1 30-60 y: (11.3 = weight (kg))+(0.16 = height [cm)}+901 = kcal/day
e H -Benedict E
arrls ene ICt ua.tl On =60 y: (8.8 x weight (kg))+(11.28 = height (cm))-1071 = kcal/day
. . . ” female 18-29 y: (13.3 = weight (kg))+(3.34 = = height (cm)}}+35 = kcal/day
° M fﬂ _S J E 30-60 y: (87 » weight (kg))-(0.25 = height (cm)}+865 — keallday
I I n t e Or u atl O n KU Iw Iq =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)

4
I I A n 9 U G p 0 U g p £ AM z > 3 0 k g /I I I 2) 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
. . Organisation, BIVA Bioelectrical Impedance Vector Analysis.
« Schofield E
cnortie uation

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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NMwg diaxeipiopal TNV TTAXUCAPKIA;
* YT1roAoyilw TIC BEPUIDIKEC AVAYKEC TOU ATOUOU

2. Mpooapuoyn Tou BMR pe tov MNMapayovra ®uoikig Apaotnpiotntag (PAL): YtroAoyilel TIG OUVONIKES
EVEPYEIOKEC AVAYKEG TOU ATOMOU, AduBAvovTag uTTown Tn QUOIKK dpacTnpIoTNTA.

3. MNpocapuoyn pe Tov MNMapayovra ®uoikig Apaotnpiétntag (PAL):

O PAL (Physical Activity Level) ekTipa 10 €1TiTTESO QUOIKNG dPACTNPIOTNTAG:
« 1.2: KaBioTikA wr) (XaunAf @uUOIKh dpaoTnpioTnTA).

« 1.375: EAa@pwc dpacTripiog (eAagppid doknon 1-3 nuépec/efoopada).

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

» 1.725: oAU dpacTtipiog (Eviovn doknon 6-7 NUEPES/EROOUADQ).

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 195 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



2

XAPOKOIMEIO MANEMIZTHMIO
HAROKOPIO UNIVERSITY

YL

AT1é 11 atroteAgiTtal n ZuvoAikn Evepyelaki Aatravn;

H ouvoAIkn evepyelaki datravn (Total Energy Expenditure - TEE)
atroTeAEiITAl ATTO TPIA KUPIA OUCTATIKA:

1. Baoikég MetaBoAikdg PuBuog (Basal Metabolic Rate - BMR)
O BMR avrirpoowrtrevel repittou 60-75% TNG OUVOAIKNAG EVEPYEIAKNAG
datavng.
2. Ogpuik Emidpaon tng Tpoeng (Thermic Effect of Food - TEF)
« H evépyela TTOU XPNOIPOTIOIEITAI YyIa TNV TTEWn, atmmoppo@non Kai
METABOAICHO TWV TPOPIPWV.
« H TEF ocupBdaAAel repittou 5-10% oTtnv TEE Kai diagpépel avaloya ue
TN oUCTOON TWV PNOKPOBPETITIKWY CUCTATIKWY (01 TTIPWTEIVEG €XOUV TN
MEYOAUTEpN  OBepuikh)  €midpaon, akoAouBoupeveg amd  TOug
udaTAvOpaKeS Kal Ta AITTN).
3. Evepyeiakn Aarmrdavn Quoikng Apaotnpidtnrag (Physical Activity
Energy Expenditure - PAEE)
* Hevépyeia TTou KaTavaAwveTal JEOW OAWV TWV JOPPWV Kivnong
* [leplhapBaver TN dounuévn doknon kal Tn BOepuoyéveon atmd PN
aoknon (NEAT).
« H PAEE ¢ival T0 O PETABANTO OUOCTATIKO KAl PTTOPEI VO KUPAIVETAI
amo 15-30% 1ng TEE.

TOEE - TOTAL DAILY ENERGY
EXPENDITURE

100— ?
EAT El : ACTIV +'x+
N S A A
757 NEAT "
TEF i
50— Sk
25| | BMR ' /G
| 0
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ATré 11 atroteAsgital n ZuvoAikn Evepyelaki Aatravn (TEE);

TABLE 4-1 Definitions for the Components of Total Energy Expenditure and Estimated Energy Requirements

Alternate
Component Terminology Definition
Basal metabolic rate Basal energy The energy required when the human body is at complete physical, mental, and digestive rest. It is the energy required to maintain the structure and function of
(BME) expenditure (BEE) cells and, therefore, the minimum amount of energy expenditure compatible with life. It 1s usually measured after the sleeping state prior to anising from bed with
the condition of being 12 or more hours postprandial/postabsorptive.
Resting metabolic  Resting energy The energy required for oxygen uptake when the body 1s 1n an awake, resting, postabsorptive, thermoneutral state. It 1s typically measured laying supine with the
rate (RMR) expenditure (REE) condition that there has been no exercise or food/beverage consumption in the prior 4-5 hours. It is the largest component of total energy expenditure, about 10%
higher than BMR_ and accounts for ~60-70% of total daily energy expenditure.
Thermmic effect of Diet-induced The increase in metabolic rate after the ingestion of a meal (solid or liquid). It involves the energy expended digesting, absorbing, metabolizing, and storing
food (TEF) thermogenesis energy and nutrients. It typically accounts for ~10% of total daily energy expenditure.
(DIT)
Physical activity Physical activity energy expenditure 1s the most variable component of total daily energy expenditure and involves body movement mcluding exercise and
energy expenditure nonexercise activity thermogenesis (NEAT). NEAT is a result of spontaneous activity and represents the energy expended for minor movements like fidgeting
(PAEE) and general ambulatory activity. PAEE can be calculated as the difference between total energy expenditure and basal metabolic rate plus diet induced
thermogenesis (TEE — [RMR + TEF]).
Total energy The total daily energy expenditure comprising resting metabolic rate, thermic effect of food, and physical activity energy expenditure. For efficiency, TEE is
expenditure (TEE) most often presented in the literature as: (RMR + TEF + PAEE).
Physical activity An mdicator of the level of daily physical activity determined by the ratio of total energy expenditure to basal metabolic rate (TEE/BME.).
level (PAL)
Energy deposition The energy content of newly synthesized tissues estimated from the energy costs of protein and fat deposition during growth.
Energy metabolism The use of energy from body fat and protein stores to meet energy needs, which may be accelerated 1n growth, injury, or stress states.

SOURCES: Butte and Caballero, 2014; Levine 2002; Poehlman 1989; Schutz and Jequier, 1998; Westerterp, 2004: Wong et al., 1996

National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Food and Nutrition Board; Committee on the Dietary Reference Intakes for Energy.
Washington (DC): ;2023 Jan 17.


http://www.nap.edu/

Resting Energy Expenditure
= Age

= 5ax

« Body Size

Energy Intake - Energy Expenditure « Body Composition

* Basal metabolism « Genetics

* Thermogenesis
* Physical Activity

* Food intake
* Alcohol consumption

Thermic Effect of Food
- Age

— L — - Physical Activity + Energy Deposition (+) o em

« Meal Energy Content > Energy Expenditure

Energy Mobllization (-)
Energy Balance « Meal Composition

» Meal 5lze

Physical Activity Energy Expenditure
- Age
« Sex
« Body Size
- Body Composition
- Movement Economy
« Exercise Training
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FIGURE 4-1 Components of energy expenditure and their determinants

ATré TI a'ITOTaAeiTal rl KUpia Sia@opd petaft TEE kon PAL:

* To TEE ek@pdadel Tn GUVOAIKK] TTOOOTNTA EVEPYEIAG TTOU TEE

ZUVOAI Kr’l EvapvelaKﬁ . datrava £va AToPo O€ PIa NUEPQ. PAL = BMR

To PAL cival évag OXETIKOG OEIKTNG TTOU dEIXVEI TTOCO
P OpaoTApIO gival éva ATouo, o€ oUYKpIon PE ToV BaoIKO
Aa 1 avn (T E E) ; TOU METABOAIKO PpUBUS.

National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Food and Nutrition Board; Committee on the Dietary
Reference Intakes for Energy.. Washington (DC): ;2023 Jan 17.


http://www.nap.edu/
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NMwg diagopoTroicital n ZuvoAik Evepyelakn Aatravn (TEE) kata Tn didpkela tng (wWNAG;

» H ouvoAIkn evepyelakr) datravn oXeTiCeTal
IOXUPA PE TNV AANITTN pada CWUATOG.

* H nuepnola evepyeiakr datravn,
TTPOCAPUOCHEVN YIa TNV AAITTN p&da
owpaTog aucaveral paydaia ota veoyva (0-
1 €10G), @TavovTag TrepitTou 46% TTAVW
a1ro TIG TIMES TWV EVNAIKWYV yUpw OTO 10
£T0G.

*  Mewveral otadiakd Katd Tnv TTaidIkr Kal
epnPIkn nAIKia (1-20 £€1n) YEXPI VA OTAOEI
Ta TTITTEdA TWV EVNAIKWYV TTEPITTOU OTA 20
£Tn.

* [apapével otaBepr) otnv eviAikn (wn (20-
60 £Tn), akOua Kal KaTd TNV EyKUpoouvn.

* Meiwvetal otoug nAIKIwuévoug (60+ £1n).
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Pontzer, H., Yamada, Y., Sagayama, H., Ainslie, P. N., Andersen, L. F., Anderson, L. J., Arab, L., Baddou, |., Bedu-Addo, K., Blaak, E. E., Blanc, S., Bonomi, A. G., Bouten, C. V. C., Bovet, P., Buchowski, M. S., Butte, N. F., Camps, S. G., Close, G. L., Cooper, J. A.,
Cooper, R., ... IAEA DLW Database Consortium (2021). Daily energy expenditure through the human life course. Science (New York, N.Y.), 373(6556), 808—812. https://doi.org/10.1126/science.abe5017
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NMwg diagpopoTroieiTal n ZUuvoAikr Evepyelakn Aatravn z { J J { J [
S 1.6+
(TEE) karta Tn didpkeia TG (WNG; 8 .. J
’ , ’ , . , 1.2 4
« Q1 KUpIOI TTAPAYOVTEG TTOU KaBoPifouv TN OUVOAIKN evepyelakr datravn
gival To HEyeBOG Kal N oUOTAON TOU CWHATOG, N TTPOCANYN TPOPARS 1 r , . 1 : :

Kl rl (puo-lKﬁ apaoTnpléTan- < 20.0 20.0-24 9 25.0-29.9 30.0-34.9 35.0-39.9 > 40.0

Body mass index (kg/m?)
*  H peiwpévn TpéocAnyn Tpo@Rng odnyei o€ atTwAEIa BAPOUG, UE
QATTOTEAECUA PEIWON TOU PJEYEBOUG TOU CWHATOG KAl TNG EVEPYEIAKNG

Westerterp, K. Control of energy expenditure in humans. Eur J Clin Nutr 71, 340-344 (2017). https://doi.org/10.1038/ejcn.2016.237

dartravng npepiag (REE). 2.25+
* H xpoévia evepyelaKn AVETTAPKEIA LEIWVEI TNV EVEPYEIOKI dATTAVN 566
atro TN QuOoikn dpaoTnpIdTnTa (AEE) Adyw peiwpévng QUOIKAG E T I I [ I
IKOVOTNTAG KOl OTTWAEIAG PUIKAG padag. Z 118--Fre 1 I SN = == | [ ‘][
*  HumrepBoAIKA TTpOCAnYn TPOPRG 0dnyei o€ au¢non Tou BAPOoug Kal E:f - 1 J 1 J J
au¢non NG TEE mmadvw amd 15 MJ/nuépa yia yuvaikeg kai 20 2
MJ/nuépa yia avdpeg ueE VOOOYOVO TTaxXUuoapkia, dnAadn) T ]
TOUAGYIoTOV 50% UuWnASTEPN OTTO TIG TIMEC ATOMWY PECOU pEYEBOUG
Kal QUOIKAG dpaoTNPIOTNTAG. 1.00

< 20.0 200-249 250-299 30.0-349 35.0-399 2 40.0

- H palqu ™NG T'EE KOTA TOV EVEPYEIOKO TTEPIOPICHO ETTIRPABUVEI oy mace il fiolind)
TNV atTwAsgia BApoug.

Westerterp K. R. (2013). Physical activity and physical activity induced energy expenditure in humans: measurement,
determinants, and effects. Frontiers in physiology, 4, 90. https://doi.org/10.3389/fphys.2013.00090
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NMwg diagopoTroicital n ZuvoAikn Evepyeiakn Aatravn (TEE) kata Tnv TTapouacia

UTTEPBAPOU KAl TTAXUCOPKIAG;

* O peraBoAiocpég ocuvrthpnong kabopiletal Kupiwg armd Tnv AAITTN nadda cwuaTog.

« Ta aropa pe UutTéPBapo Kol TraXuoapkKia €xouv cuvhBws MeyaAutepn AITwdn pada, aAAd kal
MEYOAUTEPN GAITTN NGO CWHATOS O€ OUYKPION JE Ta aduvaTa AToua.

« H mepiooeia evépyelag Katd Tnv augnon Bapoug oe eVAAIKEG aTTOBNKEUETAI WG AITrog Kal GAITTn Hada
ME avaloyia 95:5 og evépyela ) 75:25 og pada.

« H peyaAUTtepn GAITTn pada ota ATopa PE UTTEPPAPO KAl TTAXUCOPKIO CUVETTAYETAI UWnAOTEPO
METABOAIOCHO nPENIAG.

* 270 ATOMO ME VOOOYOVO TTaXUCApPKia, 0 HETABOAIOHNOG npeHiag cival YEVIKA upnAdTEPOG ATTO T
OUVOAIKA] NMEPROIA EVEPYEIAKK dATTAVN TWV ATOUWV PE QUOIOAOYIKO BAPOC, KATI TTOU WPTTOPEI va
TTEPIOPICEI TNV EVEPYEIAKNA dATTAVN ATTO TN QUOIKI dPACTNEIOTNTA KAl va odnyei oe XapunAotepo PAL.

Energy Balance and Obesity. IARC Working Group Reports, No. 10. Romieu I, Dossus L, Willett WC, editors.
Lyon (FR): ; 2017.


https://publications.iarc.fr/Book-And-Report-Series/Iarc-Working-Group-Reports
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H amrwAsia BApoug HEIWVEI TN CUVOAIKN EVEPYEIOKA daTrdvn
(TEE) AMoyw Tng peiwong 1600 TG AImtwdoug padag 6oo Kal TnG
GAITTNG pGdag CWHATOG.

H evepyelakn datrdavn npepiag (REE) peiwverar duocavaloya oe
oxéon ME TNV aTTwAEIa BAPOUG, MIO TTPOCAPUOCTIKN avTidpaon
TTOU OUNRBAAAEI 0TN peEiwon Tou HeTABOAIKOU pubuoU.

H evepyelak darmrdvn amdé @uoikn dpacTtnpiotnta (PAEE)
MEIWVETAI AOYW XauNnAOTEPOU CwaATIKOU BAPOUG, PEIWVOVTAS TO
KOOTOG JETAKIVAONG KAl KABNUEPIVWV dPACTNPIOTATWV.

Kartd 1n diatipnon tng amwAeiag Bapoug, n TEE Ttrapapével
XOMNAGTEPN OTTO T APXIKA ETTITTEDQ, YEYOVOC TTOU OUOKOAEUEI TN
HakpoTrpd0eoun diaTRPNON TOU XauEVOou BAPOUC.

O1 OpHOVIKEG TTPOCAPHOYEG, OTTWG N MEIWON TNG AETTTIVNG KAl N
au¢non TNG YKPEAivNG, augdvouv Tnv TreEiva Kal HPEIVOUV TNV
EVEPYEIOKN daTTAvn, TTPOdIABETOVTAC VIO avaKTnON BAPOUG.
H TOKTIK OWHATIKR OpacTneidoTnTa KAl N UuWpnAoTepn
TPOCANYN TTPWTEIVNG NTTOPOUV VA HETPIACOUV TN MEIWON TNG
TEE kai va d1eukoAUvouv Tn dIaTApnon Tou Xauévou BAapoud.

Mller, M. J., Enderle, J., & Bosy-Westphal, A. (2016). Changes in Energy Expenditure with Weight Gain and Weight Loss in Humans. Current obesity reports, 5(4), 413-423.
https://doi.org/10.1007/s13679-016-0237-4

NMwg diagopoTroicital n ZuvoAikn Evepyelakn Aatravn (TEE) pe Tnv ammwAegia Bapoug;

Weight loss Maintenance of reduced weight

Gluc-oxW Lip-ox=

Phase 1
C

M
FFMW
oM/MM ¥

Regulation, set > settling

Fig.3 Overview about metabolic adaptation with weight loss and during
maintenance of reduced body weight. During the first week of caloric
restriction, adaptive thermogenesis (AT) relates to the resting component
oy expenditure (REE) and follows the depletion of hepatic
n stores due to the immediate fall in insulin secretion.

en is associated with changes in fluid balance
a s seen as an immediate adaptation to negative
energy balance body weight regulation according to a set
point. With ongoing underfeeding and weight loss, phase 2 is
characterised by a loss of fat mass which f

he negative energy
state is reached. Then,
) is due the degree of

balance up to a settling point where a new st
maintenance of reduced body weight (pha:
reduced fat mass and low leptin levels associated with a low T3 state
and low SNS activity. This endocrine pattern carries the risk of weight

Lip-ox M
Phase 2 Gluc-ox¥

Prot-ox¥

.

Phase1 Phase2 Phase 3

Gluc-ox (W) Lip-ox ()

Prot-ox

Phase 3:  steady state:

FM=
FFM=
OM/MM =

Leptin**
FFAAN
Insulin\
¥
SNsW

> Regulation, set

regain. The inserted graph on the right shows that during phase 1, AT is
characterised by an adaptation of the resting component of energy
expenditure. This is maintained throughout further weight loss and
during successful maintenance of reduced body weight. By contrast,
adaptation in the non-resting component of energy expenditure (nREE)
1 nREE have not
of semistarvation
CW extracellular

is proportional to weight loss. Up to now, early ct

been investigated, and data are available after 3
only [23]. FFM fat free mass; /CW intracellular wate
water: FM fat mass; OM masses of high metabolically active

org m of masses of brain, heart, liver, and kidneys; MM skeletal
mus s: FFA free fatty acids: 773 tri-iodothyronine: SNS sympathetic
ner stem activity: NP natriuretic peptides; Gluc-ox glucose

oxidation rate; /ip-ox lipid oxidation rate; prot-ox protein oxidation rate.
See text for further details and references
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NMwg diagopoTroicital n ZuvoAikn Evepyeiakn Aatravn (TEE) atré ta diagpopeTiKa

MOKPOOPETTTIKA CUCTATIKA KATA TNV ATTWAEIA BApOUG;

(A)
Minimal weight loss
= 1.7x- 66 y=-15x + 44 y=-Llx+ 77
pevalue = 0,343 p-value = 0348 p-value = 0.739
= 400 ° = 400 . — 400 s
= 200 * g 200 N g 200 - "
] T T - @« - [ [
2 o g o g o -
= & £ 1 @
ﬁ—?ﬂo H‘J—E‘UO HJ'-:—E‘GO
r-400 o -400 o -400
-600 -600 -600
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 0 10 20 30 40 50 60
% Energy from Carbohydrate % Energy from Protein % Energy from Fat
(B)
Moderate to high weight loss
y=-23x+25 »=30e- ol p=05c- &
400 pevalue = 0,013 400 pvalue = 0LODK3 400 p-value = (L7440
200 200
1] 1]
-200 -200
-400 -400
-600 . -600 . -600 .
0 10 20 30 40 50 60 70 0 10 20 30 40 50 &0 0 10 20 30 40 50 &0
% Energy from Carbohydrate % Emergy from Protein % Energy from Fat

FIGURE 4 Adjusted meta-regression of macronutrient compaosition and changes in resting energy expenditure (REE) stratified by minimal (A),

moderate to high weight loss (B) (109 arms). [A) Minimal weight loss group: univariate model. (B} Moderate to high weight loss group: adjusted for
% female, type of dietary intervention, calorie intake, REE method, change in fat mass, change in fat free mass.

- KON LIao, Y. L., Viayasarl, N. ., en, ivl. ., ung, vi., bal, L. n., Auang, . L., en, v. ., eng, o. A., ang, L. ., u, w.C., sangopas, r., eng, A. 1., Kao, J. V., Ngu, Y. J., & a
S. (2024). The effects of dietary macronutrient composition on resting energy expenditure following active weight loss: A systematic review and meta-analysis. Obesity reviews : an official journal o

g, J.
f the

International Association for the Study of Obesity, 25(8), e13760. https://doi.org/10.1111/0br.13760
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eveTikn MpodiaBeon kail ZuvoAikr Evepyelaki Aatravn (TEE)

O d1agpopég oTnyv evepyelakn datravn (EE) etrnpeddovral ev éEpEl atrd TO YEVETIKO UTTORAOPO.

* O yeveTIKOG TTAPAYOVTAG WTTOPEI Va £gnynoel €wg Kal 40% Tng d1aKUpAvong oTnV evepyelakn datravn.

o 2€ MEAETEG PE HOVOLUYWTIKOUG Kal SIUYywTIKOUG 818Upoug, N kKAnpovouikdtnTa Tou REE (evepyelak dATrdvn npEpiag)
EKTIUNONKE 0TO 42%, AAAG TO HEYAAUTEPO PEPOG AUTOU TOU TTOCOOTOU ATTOOOONKE OTN KANPOVOUIKOTNTA TNG AAITTNG HAdag
ocwpartog (FFM).

* O ekTINNOEIC TNG KANPOVOUIKOTNTAG NTAV XAUNASTEPES OTAV PACi(OVTIAV O CUOXETIOEIG METAEU YOVEWYV KAl TTAISIWV.

*  2€ MEAETEG OIKOoyevEIWY, N KAnpovouikéTnTa Tou REE (TTpocapuocpévn yia FFEM, nAikia kail @UAO) uTtoAoyioTnKE TTEPITTOU
30%, xaunAoTepn aTro O,TI OTIG MEAETEG DIOUUWV.

e 2¢ MIa HeAETN TPIwv yevewv oTo TTAaiolo TnG Kiel Obesity Prevention Study (KOPS):

* H kAnpovouikétnta Tng FFM fitav 73% o1n peyaAUTePN YeVIA (TTATTTTOUOEG-YOVEIG) EvavTl 43% oTn vedTepPN (YOVEic-
TadId).
* Agv UTTAPXE ONUAVTIKH dIOQOPA METAEU TWV YEVEWYV OTNV KAnpovouikoTnTa Tou REE (TTpocappoouévou yia FFM).
*  Metd a1ré TTpocapuoyEG, N KAnpovouikéTnTa Tou REE Kupaivotav petagu 38—45%, eAappwg uwnAdétepn atmd
TTPONYOUUEVEG EKTIUNOEIG.
* Ta dedopéva deixvouv 61I To REE gival péTpia KAnpovouRnoIMo Kal UTTAPXEI YEVETIKA eTTidpaocn avesapTntn atroé tnv FFM.
*  QoT1600, 0l EKTINAOEIC TNG KANPOVOMIKOTATAG £TTNPEACOVTAI ATTO:
¢ Tn diakOpavon peTagu TTaidIKAG Kal EVAAIKNG nAIKiag.
* Tn pn O1GKPIOTN METAEU YEVETIKWYV Kal TTEPIBAAAOVTIKWYV TTOPAYOVTWV.
* Tn peBodoAoyia eKTipnONG TNG CUCTAONG TOU CWHATOG.

Miller, M. J., & Geisler, C. (2017). From the past to future: from energy expenditure to energy intake to energy expenditure. European journal of clinical nutrition, 71(5), 678.
https://doi.org/10.1038/ejcn.2017.32
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Quoiki ApaocTnpi1dtnTa Kal EtriyeveTikég AANAayEG

* lMpoocapuoyég Tou OKEAETIKOU HU: H doknon TTPOKAAEi PUOIOAOYIKEC TTPOCAPHOYEC OTOUC OKEAETIKOUG MUEG,
ouuBAaAAovTag oTn dlaTtpnon TNG UYEiag kal otnv TTpoAnwn i Bepartreia Xpoviwv voonuAaTwy.

* PO6Aog TG peTaypa@ikng atroékpiong: O1 TTPOCAPPOYEC AUTEC EVEPYOTTOIOUVTAI KUPIWG HECW HETAYPAPIKWV
QTTOKPIOEWV TTOU TTPOKAAOUVTAI AaTTd KABE Hop@r) AoKnong, €iTe avTioxNG €iTe avTioTaong.

» EmyeveTikég TpotrotroINOEIG: [TEPIBAAANOVTIKOI KOl YEVETIKOI TTAPAYOVTEC ETTNPEACOUV TIC JETAYPAPIKES
QTTOKPIOEIG HEOW ETTIVEVETIKWY UNXAVIOUWV.

 MeOuAiwon Tou DNA Kal TPOTTOTTOINCEIG IOTOVWYV: AUTEC €ival OI ONUAVTIKOTEPEG ETTIVEVETIKEC AAAAYEC TTOU
OXETICOVTAI PUE TNV TTPOCAPHOYA TWV HUWYV OTAV AOKNON.

* Neogp@avi{OUEVOI ETTIVEVETIKOI UNXAVIOHOI: ETTIVEVETIKEC TPOTTOTTOINOEIC OTTWG N ETTITPAVOKPITITOUIKN, Ol
Tpotrotroinoeig hEow MiRNAs kai n AakTuAiwon avaduovTtal we Pacikoi puBUIOTEG TG YOVIDIAKAG £KPPACNC.

 EupUtepeg emdpaoeig TNG aoknong: O1 eTTIyeEVETIKEG AAAQYEG TTOU TTPOKAAEI N AoKNON Ogv TTEPIOPICOVTAl OTOUG
OKEAETIKOUG PUEG aAAG eTTnpeddouV Kal AAAOUG JETABOAIKOUG I0TOUG.

o 2xéon HeTABOAIOMOU Ko ETTIYEVETIKNAG: O1 JETABOAITEG TOU CUCTNPATIKOU PETABOAIOHOU TTailouv KaBopPIoTIKO
POAO OTIG ETTIVEVETIKEG TPOTTOTTOINTEIG TWV OKEAETIKWYV HUWV.

Plaza-Diaz, J., Izquierdo, D., Torres-Martos, A., Baig, A. T., Aguilera, C. M., & Ruiz-Ojeda, F. J. (2022). Impact of Physical Activity and Exercise on the Epigenome in Skeletal
Muscle and Effects on Systemic Metabolism. Biomedicines, 10(1), 126. https://doi.org/10.3390/biomedicines10010126
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Quoiki ApaocTtnpidtnta Kal Etriyevetikég AAAayég
Exercise and Epigenetics in Systemic Metabolic Organs

(o \3‘? & [ !
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Figure 2. Epigenetics mechanisms in other non-muscle tissue during exercise. Abbreviations:
Bdnf, brain-derived neurotrophic factor; Dmntl, DNA (cytosine-5)-methyltransferase 1; ELOVL,
Elongation of very long chain fatty acids protein; FGF21, fibroblast growth factor 21; GLUT4,
glucose transporter 4; HSL, hormone-sensitive lipase; KCNQI, potassium voltage-gated chan-
nel subfamily Q member 1; NAFLD, non-alcoholic fatty liver disease; TCFL7L2, Transcription
Factor 7-Like 2.

Plaza-Diaz, J., Izquierdo, D., Torres-Martos, A, Baig, A. T., Aguilera, C. M., & Ruiz-Ojeda, F. J. (2022). Impact of Physical Activity and Exercise on the Epigenome in Skeletal
Muscle and Effects on Systemic Metabolism. Biomedicines, 10(1), 126. https://doi.org/10.3390/biomedicines10010126
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Quoiki ApaocTtnpidtnta Kal Etriyevetikég AAAayég

A Unmethylated §-methylcytosine
cytosine Activation residues Suppresion
of gene expresion of gene expresion
CpG istand CpG island

——————————————————»

Zhang, J., Tian, Z., Qin, C., & Momeni, M. R. (2024). The effects of exercise on epigenetic modifications: focus on DNA methy/lation,
histone modifications and non-coding RNAs. Human cell, 37(4), 887—903. https://doi.org/10.1007/s13577-024-01057-y
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Figure 2. Epigenetics mechanisms in other non-muscle tissue during exercise. Abbreviations:
Bdnf, brain-derived neurotrophic factor; Dmntl, DNA (cytosine-5)-methyltransferase 1; ELOVL,
Elongation of very long chain fatty acids protein; FGF21, fibroblast growth factor 21; GLUT4,
glucose transporter 4; HSL, hormone-sensitive lipase; KCNQI, potassium voltage-gated chan-
nel subfamily Q member 1; NAFLD, non-alcoholic fatty liver disease; TCFL7L2, Transcription
Factor 7-Like 2.

Plaza-Diaz, J., Izquierdo, D., Torres-Martos, A., Baig, A. T., Aguilera, C. M., & Ruiz-Ojeda, F. J. (2022). Impact of Physical
Activity and Exercise on the Epigenome in Skeletal Muscle and Effects on Systemic Metabolism. Biomedicines, 10(1), 126.
https://doi.org/10.3390/biomedicines10010126
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Genomics and Genetics in the Biology of Adaptation to Exercise

* To yeveTiké uttoaBpo TTailel pOAO OTNV TTPOCAPHOYI TOU OpYyaVIOUOU OTNV AoKNaor, eTNPEEAlovTag
TTAPAYOVTEC OTTWC TO ETTITTEO0 OCWHATIKAG OPACTNPIOTNTAG KAl N PUCIKN KATACTACH.

*  O1 TEXVONOYIKEG ECENICEIC ETTITPETTOUV TNV AVAAUCT TNG YEVETIKNG CUVIOTWOOG TNG TIPOCAPHOYNS OTNV
aoknon.

* O ouvOUOONOC YEVETIKWY KOl HETAYPOAPIKWYV TEXVIKWY EXEI PAVEI TTIO ATTOTEAEOUATIKOC OTN TTPORAEWN TNG
IKavVOTNTOG au¢nong TG VO2max Pe Trpotrovnon.

* H katavonon Tn¢ atopIKOTNTAC KAl TWV YEVETIKWY dIA@OPWV Eival ONPAVTIKA YIA TIC ONUOOCIEC UYEIOVOUIKES
TTONITIKEG KaI Tn BEpATTEUTIKA GOKNON.

Bouchard, C., Rankinen, T., & Timmons, J. A. (2011). Genomics and genetics in the biology of adaptation to exercise. Comprehensive Physiology, 1(3), 1603-1648.
https://doi.org/10.1002/cphy.c100059
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Genetic Factors Associated With Human Physical
Activity: Are Your Genes Too Tight To Prevent You
Exercising? @

Xueying Zhang, John R Speakman &

« H kAnpovouikoTnTa TNG QUOIKAG OpaocTnEioTnTag (PA) exTIiAtal PeyaAuTepn OTavV  acloAoyeital JE
ETMITAXUVOIOMETPA GE CUYKPION ME EPWTNMATOAOYIA.

Table 4. Candidate Gene Studies of PA

, , , , ,
* ZTlg US)\Sng 6|6U “(.UV n K)\n povop IKOTnTG Elval Gene Author (Reference) Sample Size Technique Phenotype Locus Genetic Marker P
A A A o ~ ACE Fuentes et al. (59) 455 Questionnaire MILTPA 179233 D 0.279
ULIJr]AOTgpr] aTrO OTI O-Tlg OIKovsvglaKgg “8)\£T£g Winnicki et al. (60) 355 Questionnaire PA 179233 VD <0.0001
Wilkinson et al. (1) 1130 Questionnaire PA 179233 RsB066276 0.012
° A T A 0] Rs363035 0.005
H KAn pOVOI.“KOTr]TG Tr]g PA KU|JGIV£TC1I GTro 51 /0 Bruneau et al. (62) 461 Questionnaire HPA 17g23.3 Rs4340 0.01
z 560/ ANKRDB |Van Deveire et al. (63) 922 Questionnaire HPA 6 Rs1739327 0.03
awg 0. CASR Lorentzon et al. (64) 97 Questionnaire HTPA 3g13.33 Rs1801725 0.1
DRD2 Simonen et al. (65) 721 Questionnaire TPA 11g923.2 454-bp DNA fragment  0.836
z z z 4 Huppertz et al. (66) 8768 Questionnaire LTPA 119232 8 SNPs =0.02
* Av Kal TTOAEG YEVETIKEG UEAETEG EXOUV Van Der Mee et al. (67) 12,929 Questionnaire TV 11g23.2 9 SNPs 0.90
, , , FTO Berentzen et al. (68) 557 Questionnaire LTPA 16q12.2 Rs9939609 0.859
1Tp005|0p|0£| OUYKEKPIMEVA YOV|6|G Yia mn PA, TA Hakanen et al. (69) 640 Questionnaire PAI 16q12.2 Rs9939609 >0.99
Liu et al. (70) 1978 Questionnaire VPA 16q12.2 Rs9939609 0.63
o ~ 1 A IL-15R Bruneau et al. (71) 532 Questionnaire TLPA 10 Rs2228059 0.009
GHOTs)\sO—“GTG 68\/ 8XOUV avaﬂapaxesl Tr)\npwg’ LEPR Stefan et al. (72) 452 Respiratary chamber PAL 1p31.3 GIn223Arg 0.007
z z Richert et al. (73) 222 Questionnaire PAEE 1p31.3 GlIn223Arg 0.016
EKTOG a110 T0 MC4R. MC4R Loos et al. (74) 669 Questionnaire TPAS 18 MC4R-C-2745T  0.006
Cole et al. (75) 1629 Actiwatch TPA 18 1704 0.004
PPARD Gielen et al. (47) 104 Tracrmar IV HPA 6 Rs2076168 =0.01
\ ) Rs2267668 <0.05

Abbreviations: ACE, angiotensin-converting enzyme; HPA habitual physical activity; I/D, insertion/deletion; MILTPA, moderate-intensity leisure-time
physical activity, PAEE, physical activity energy expenditure; SNP, single nucleotide polymorphism; TEV, total exercise volume; TLPA, time spent in light
physical activity; TPAS, total physical activity score; VPA, vigorous physical activity.

Zhang, X., & Speakman, J. R. (2019). Genetic Factors Associated With Human Physical Activity: Are Your Genes Too Tight To Prevent You Exercising?. Endocrinology, 160(4), 840—852. https://doi.org/10.1210/en.2018-00873
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Genome-wide association analyses of physical
activity and sedentary behavior provide insights
into underlying mechanisms and roles in disease
prevention

* H owpartiky 0pacTtnpIOTNTa Kal N KABIOTIKA CUPTTEPIPOPA Eival MECAiIO KANPOVOUNCIHEG.

« Mia pera-avaAuon 51 peAetwy (703.901 dtopa) avayvwpioe 99 TrepIoXEG TTOU CUVOEOVTAI PE TNV aAvapopd
OWMATIKAG dpaoTNPIOTATAC, KABIOTIKAG OCUNTTEPIPOPAC Kal XpOvou 006vng.

* H yeveriki rapaAdayl ACTN3 oxeTietal pe XaunAdTEPN duvaun oToug pug TUTTou IIA, TTpOCTaTEUOVTAC ATTO
TPAUMATIONOUG.

« H MevteAiavi Tuxaia Katavoun deixvel 0TI Ta 0QEAN TNG MEIWPEVNG KABIOTIKAG CUNTTEPIPOPAS KAl augnUEVNG
dpacTtnpIdTNTag eTTNPEalovtal atmd o AML.

Wang, Z., Emmerich, A., Pillon, N. J., Moore, T., Hemerich, D., Cornelis, M. C., Mazzafer B SAhlwaI TSB(TMBtIyARBIkLFCh gMCh A.Y., Ber yDD ] RDk ,N.D.,
Kasbohm, E., Feenstra, B., F t a, M. F., ... Hoed, M D. (2022) Genome- Wld ia nalyses of physical activi ty and s d ntary behavi p vide insights into underlyin: g mec chan and roles d sease
prevention. Nature gen t s, 54(9), 1332 1344, http s://doi.org/10. 1038/ 41588 022 01165-1
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The Genetics of Physical Activity

Xiaochen Lin'? - Charles B. Eaton'? - JoAnn E. Manson*® - Simin Liu '>%7#

H avaokotrnon €€eTAdEl TN YEVETIKNA TNG
owpaTikAg dpaoTtnpioTnTag (PA) yéow
TTEIPANATWY O€ {Wa, HEAETWV
OIKOYEVEIWV, AVAAUCEWY UTTOWNPiwV
yovidiwv Kal peAetwv GWAS.

2ulnTa TNV €EENICN OTOV TOPEQ TNG
YEVETIKNG TNG PA, TIG VEEC TEXVOAOYIEG
YOVIOIWMATIKAG KAl TNV avAykn yia
MEYAANG KAIJOKAG OUVEPYQOTIEG.

Avayvwpilovtal KEeva oTn yvwaon, OTTwg
N éEANeipn GWAS kal avaAUuoewv
OAOKANPOU TOU YOVIDIWMATOG, EI0IKA O€
UTTOMEAETNMEVOUC TTANBUCOUG.

Table 2 Candidate genes for human physical activity with functional relevancy and/or association evidence
Gene Loecus Funetional relevance Association  Author Genetic Phenotype P
evidence marker
With association evidence
LEFR 1p3l3 Energy homeostasis Yes Stefan et al. rs1137101 PA-related energy expenditure  0.01
Yes Richert et al. rs1137101 PA-related energy expenditure  0.02
Suggestive De Mooretal.! rs12405556 PA-related energy expenditure  9.70E-04
= 4 MET-h/week vs. > 4
MET-h/week
CASR 3ql333 Mineral ion homeostasis Yes Lorentzon et al.  rs1801725 Hours/week spent on PA 0.01
MFPS52 10g23.2 Musculoskeletal Yes De Mooretal' rs10887741 PA-related energy expenditure  3.81E-06
development and function = 4 MET-h/week vs. > 4
MET-h/week
DRD2 119232 Dopaminergic pathway Yes Simonenetal.  rs6275 Time spent on PA 0.02
Sports score 0.02
Oceupational PA score 0.004
GABRG3 15q12 Dopaminergic pathway Suggestive  De Mooretal' 8036270 PA-related energy expenditure  4.61E-05
< 4 MET-h/week vs. > 4
MET-h/week
ACE 179233 Musculoskeletal Yes Winnicki et al. rs1799752 PA status 0.001
performance
MC4R 18g21.32 Dopaminergic pathway Yes Loo et al. MC4R-C-2745T Moderate to strenuous PA 0.005
PA status 0.01
Time spent on PA 0.005
Without association evidence
NHLH2? 1pl3.1 Dopaminergic pathway No
ACTNZ/ACTNG 1g43/11q13.2 Musculoskeletal No
development and
function
DRDI 5q35.2 Dopaminergic pathway No
CYPIOAT 159212 Sex homone profiles No
SLC2A4 17pl3.l Glucose uptake in skeletal No

muscle and glucose
homeostasis

P4 physical activity, MET metabolic equivalent
" This is the first and only GWAS to date

Lin, X., Eaton, C. B., Manson, J. E., & Liu, S. (2017). The Genetics of Physical Activity. Current cardiology reports, 19(12), 119. https://doi.org/10.1007/s11886-017-0938-7
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Fig. 2 | Main results of GWAS and downstream gene prioritization for LST and MVPA. a, Circular Manhattan plot summarizing the results from European
ancestry meta-analyses for LST and MVPA. Outer track, LST; inner track, MVPA. Genome-wide significant variants (P < 5x10-9) are highlighted in orange
for loci associated with MVPA and in blue for loci associated with LST. b, Dendrogram showing the 101 independent association signals in LST- and
MVPA-associated loci from European ancestry or multi-ancestry meta-analyses. Moving outwards from the center are: (1) chromosome; (2) lead SNP
identifiers, in orange for loci associated with MV PA, in blue for loci associated with LST; (3) the most promising gene(s) prioritized in the locus (closest
genes are highlighted by filled circles); and (4) the approach(es) by which the gene was prioritized, that is, DEPICT gene prioritization (Dg) or tissue
enrichment (Dt); SMR of eQTL signals in blood (Sbl), brain (Sbr) or skeletal muscle (Ssm); credible variants identified by FINEMAP that (i) are coding and
likely to have a detrimental effect on protein function (Fcadd) or (ii) show evidence of three-dimensional interactions with the candidate gene in central
nervous system cell types (Fert); activity-by-contact (ABC) in 26 relevant tissues and cell types; a contribution to enrichment for altered expression in
skeletal muscle following a resistance training intervention (RTsm); and/or proximity to an association signal for spontaneous running speed (Ms), time
run (Mt) or distance run (Md) in a GWAS of 100 inbred mouse strains.

Kasbohm, E., Feenstra, B., Feitosa, M. F., ... Hoed, M. D. (2022). Genome-wide association analyses of physical activity and sedentary behavior provide insights into underlying mechanisms and roles in disease
prevention. Nature genetics, 54(9), 1332—1344. https://doi.org/10.1038/s41588-022-01165-1
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Salf-reported physical activity Self-reported physical activity
and saedentary traits and sedentary traits

MVPA LST sSDW sDC MVPA LST SDW sDC

1 1 1 1 I 1 1 1
Height_2010 PMID:20881960 —  0.08 -0.05 012 -0.04 Former versus current smoker PMID:20418890 - 0.40 -0.34 0.38 -0.15
Extreme BMI PMID:23563607 - -0.03 023  -0.21 0.19 Intelligence PMID:28530673 - 0.28 -030 [NEFENN -o042
Childhood obesity PMID:22484627 - -0.08 0.15 -0.20 0.07 @ Age of smoking initiation PMID:20418890 -  0.26 -0.37 o021 0.04
% Hip circumference PMID:25673412 - =0.11 0.27 =0.08 0.17 B Sleap duration PMID:27494321 = 0.1 —0.19 0.04 0.16
= BMI PMID:20835630 - -0.11 0.29 -0.21 020 @ Excessive daytime sleepiness PMID:27992416 - -0.08 0.16 -0.06 0.06
£ Overweight PMID:23563607 - -0.13 032 -0.24 029 § Ever versus never smoked PMID:20418890 - -0.27 0.32 -0.24 0.20
%S_W C:m 12 E::gfm; - j:: 0.29 323 gjg Genatic 5 Insomnia PMID:27992416 - =0.3 0.32 —0.14 0.02
_ Obesily class 23569007 - Sl L = correlation Cigarettes smoked per day PMID:20418890 - ~0.33 0.32 —0.14 0.39
£ ‘Waist circumference PMID:25673412 - -0.20 0.35 =0.15 0.26 10 Insomnia PMID:28604731 - ~0.33 0.35 045 0.15

s Obesily class 3 PMID:23563607 - -0.22 027 -0.25 0.20 Wos ’ : : ’

Waist-lo-hip ratio PMID:25673412 - -0.22 0.31 -0.19 0.24 o

MVPA LST SDW sDC

Extreme waist-to-hip ratio PMID:23563607 - -0.24 0.25 -0.01 0.03 i_o_s ' ) | '
Body fat PMID:26833246 -|  -0.33 0.4 -0.19 023 -1.0 HOL cholasterol PMID:20686565 -  0.20 -0.26 0.14 -0.14
MVPA LSt oW . Forced vital capacity (FVC) PMID:26635082 -  0.17 -0.17 0.03 -0.12
, X X . Forced expiratory volume in 1 s (FEVY) PMID:26635082 - 0.17 -0.13 0.08 -0.09
Bipolar disorder PMID:21926972 -  0.24 -0.19 0.14 -0.06 o Forced vital capacity (FVC) PMID:28166213 - 0.07 -0.12 -0.04 -0.05
g Subjective wellbeing PMID:27089181 —  0.16 -0.14 (] 0.01 2 HOMA-B PMID:20081858 -  -0.11 021 a 0.14
% Anorexia nervosa PMID:24514567 -  0.15 -0.16 0.05 =015 ] Fasting glucose main effect PMID:22581228 - -0.14 0.15 =023 =0.01
3 PGC cross-disorder analysis PMID:23453885 - 0.12 -0.13 0.02 ~0.06 § Trigycerides PMID:20686565 -~ =016 027 -0.14 0.08
£ Schizophrenia PMID:25056061 -  0.04 -0.14 -0.03 -0.04 Leptin_ad/BMI PMID:26833098 - =017 0.19 0.01 -0.04
= Depressive symptoms PMID:27089181 -| =031 0.31 -0.29 0.04 HOMA-IR PMID:20081858 -  -0.21 0.34 -0.20 0.15
ﬁ‘ Attention deficit hyperactivity disorder (no GC) PMID:27663345 — 0.48 0.14 Fasting insulin main effect PMID:22581228 - -0.25 0.35 =021 0.10
Attention deficit hyperactivity disorder (GC) PMID:27663945 - 048 0.13 Leptin_not_ad|BMI PMID:26833098 - -0.25 0.35 -0.19 0.20
MVPA LST sSDW sDC MVPA LST SDW SDC

i [ [ 1 _ i i i i
Celiac disease PMID:20190752 -  0.04 -0.17 0.08 0.02 Age of first birth PMID:27798627 - 0.45 -0.3

Rheumaloid arihritis PMID:24390342 - -0.14 0.1 -0.27 0.10 Parenis’ age al death PMID:27015805 - 0.40 -0.37 0.45
i : _ Mother's age at death PMID:27015805 - 0.37 -0.42 045 -0.31
§ . Type 2 d:mm z::g:ezassaez? i':; g'i jg g':: - Falher's age at death PMID:27015805 - 0.31 041 045 029
bt orenary artery disease :253 13307 - - : : - 3 Meo-gpenness to experience PMID:21173776 -  0.26 -0.33 028 | -048

g Squamaus call lung cancer PMID:27483534 - IERUINNENEIEE . 019 Number of children ever born PMID:27798627 —  —0.12 023  -0.35 032
o Lung cancer (all) PMID:24880342 - -0.31 o -024 0.13 Meurolicism PMID:24828478 -  -0.22 0.19 -0.33 0.1%
Lung cancer PMID:27488534 -| =037 022 -0.24 0.12 Neuroticism PMID:27089181 -  -0.25 022 -0.24 0.04

Fig. 4 | Genetic correlations of four self-reported physical activity traits with complex traits and diseases. Results are based on published GWAS with
P < 4.6x10~“ for at least one physical activity or sedentary trait. Darker colors reflect higher negative (purple) or positive (red) correlation coefficients.
GC, genomic control; HDL, high-density lipoprotein; HOMA-B, homeostasis model assessment of beta-cell function; HOMA-IR, homeostatasis model

assessment of insulin resistance; PGC, psychiatric genomics consortium.

e l'! y- 'l €, -y €
Kasbohm, E., Feenstra, B., Feitosa, M. F., .

V Mazza uw Bartz V

alyses of physical activity and sedentary behavior provide insights into underlying
prevention. Nature genetics, 54(9), 1332—1344. https://doi.org/10.1038/s41588-022-01165-1

, D, cornelis, M. C., erro, ., A
.. Hoed, M. D. (2022). Genome-wide association an
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» Genet Epidemiol. 2022 Mar46(2):122-138. doi: 10.1002/gepi.22441. Epub 2022 Jan 13

Genome-wide association studies of 27
accelerometry-derived physical activity
measurements identified novel loci and genetic
mechanisms

* H o@uoiki adpavela sival onuavTikog TTapAyovtag KivOUVou Yia TTOANEG QOOEVEIEC.

» EvromtioTnKav 5 véeg YEVETIKEG TTEPIOXEG TTOU OXETICOvTal HE TN QUOIKN dpaoTnpioTnTa (PA), Baciouéveg o€
dedopéva emtaxuvoiopeTpou atrd 88,411 cupperéxovreg Tou UK Biobank.

* Ol véeg TTEPIOXEC OXETICOVTAI UE QAIVOPEVA OTTWC METARBAON atrd KaBIoTIKR o€ dpacTipia {wr, eAagpid
OowWMaTIkg dpaocTnPIOTNTA KAl POTiBa UTTVOouU.

* O1 avaAuoelg Ogixvouv pOAO TOU AIMATOAOYIKOU KOl OVOOOTTOINTIKOU CUCTHMATOG OTNV £€KQPACH AUTWV
TWV YEVETIKWYV ETTIOPACEWV.

Qi, G., Dutta, D., Leroux, A., Ray, D., Muschelli, J., Crainiceanu, C., & Chatterjee, N. (2022). Genome-wide association studies of 27 accelerometry-derived physical activity
measurements identified novel loci and genetic mechanisms. Genetic epidemiology, 46(2), 122—138. https://doi.org/10.1002/gepi.22441
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Significant loci associated with physical activity in single-variant analysis.

o Chromosome ..~ Minor Major Minor allele Nearest coding . i e Previous studies that
Lead variant region pai allele allele  frequency gene and distance”  Significantly associated traits discovered the locus
Navel locib
3836464 Ip253 10454772 CA C 0.274 SECI13 (92kb)y ASTP (p=2.2e-09, b=—0.032) NA
9818758 3Ip21.31 40382925 G 0.171 USP4 (4.8kb) Relative amplitude (p=2.1e-09, b=—0.036)
31131647162 TA T 3q22 131647162 T TA 0.466 CPNE4 (357kb) TLA 2am-4am (p=2.2e-09, b=0.029)
Known loci
rs1 144566 1925.3 182569626 C 0.030 RGS16 (3.9kb) Timing of L5 (p=3e-10, b=—0.086) " 4
301799 1p36.23 8480302 C T 0.422 SLCASAL (111kb)  TLA gpm-Spm (p=1.7e-09, b=0.027) " oTGE
rs1 13851554 2pl4 66750564 T G 0.050 MEIS] (90kb) TLA 12am-2am (p=6.7Te-37 b=0.|33)' TLA 2am-dam 1.4
(p=7.9e-39, b=0.142) ", L5 (p=1.3e-33, b=0.13) ", Relative
amplitude (p=6.9e-15, IF—G_USZ)', Timing of L5
(p=5.4e-22, b=0.105)"
rs2909950 5q33.1 151886147 A 0418 NMUR2 (73kb) TLA 6pm-8pm (p=9.4e-10, b=—0.028) hd 4
1512717867 5q33.1 152412845 0.453 GRIAI (456kb) LIPA (p=62¢-10, b=0.029)* 4
59360062 6p21.2 38437303 0.292 BTBDO (171kb) 11 A 12am 2am (p=1 Se-12, b—0037)", TLA 2am-dam
(p=2.3e-10, b=—0.033) *
52006810 7q11.22 69902152 C T 0.395 GALNTIT (695Kb) T A gpm-10pm (p=8.1e-11, b=—0.031)" 14
1268530 99313 128195657 A C 0.419 GAPVDI (172kb) TLA (p=1.1e-10, b=0.03), LIPA (p=32e-10 b=(l_l:|3]' 1
5364819152 10p12.31 21820650 G A 0.320 SKIDAI (5kb) TLA Sam-10am (p=1.4¢-09, b=—0.031)" 13
2138543 12q12 30208423 A T 0477 CPNES (2.8kb) TLA 6am-Sam (p=3 9e-11, b=0.03) ", PC2 (p=1.5¢-09, 4
b=—0.029) "
12027162 16912.2 52684916 G A 0277 TOX3 (103kb) TLA 10pm-12am (p=1e-09, b=0.032)* 4
£$2532402 17g21.31 44304130 G 0221 KANSLI (1L4kb)  TLA (p=1.5e-12, b=0.04), MVPA (p=1.9¢-10, b=0.035) 1234
3837946 19p13.2 9055920 TTTTG T 0.475 PIN1 (10kb) TLA (p=13e-11, b=—01032), LIPA (p=1.6-09. b=—U_029}’ 1.3

&Signi ficant variants (single nucleotide polymorphism (SNP) or insertion/deletion) are defined as those with fastGWA p-value < 2.63 = 1079 {Bonferroni corrected for 19 independent traits). LD clumping

was performed at 2 < 0.1 and lead variants of different loci were required to be >500kb apart.

Qi, G., Dutta, D., Leroux, A., Ray, D., Muschelli, J., Crainiceanu, C., & Chatterjee, N. (2022). Genome-wide association studies of 27 accelerometry-derived physical activity
measurements identified novel loci and genetic mechanisms. Genetic epidemiology, 46(2), 122-138. https://doi.org/10.1002/gepi.22441
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Genetic variants related to physical activity
or sedentary behaviour: a systematic

L ]
Lene Aasdahl™ @, Tom har Lund Milsen'~, Ingebrigt Meisingset', Anne Lovise Nordstoga
kari Anne | beensen T, Julie Paulsen’, Paul larle Mork® and Eivind Schielderup Skarpsnio
[}

H peAETN auTr) avaokOTtTnoe Tn BIBAIOYpa@ia yia TIC YEVETIKEG TTAPAAAAYEG TTOU OXETICOVTAI UE TN CWHATIKA
OpacTnPIOTNTA KAl TN KABIOTIK CUMTTEPIPOPA.

ECetaotnkav 54 YeAETEC, €K TWV OTTOIWY 6 ATAV HEAETEC GWAS Kal 48 UTTOWRn@IES YOVIOIOKEG MEAETEG.

O1 yeAétec GWAS avakdAuwav 10 TTOAUPOP@IoUOUG TTOU ouvOEovTal JE TN CWHPATIKA dpacTnpIdTNTA KAl TV
KABIOTIKA) CUUTTEPIPOPA.

H peAéTn katéypawe 30 yovidia TTou oxeTiCOVTal UE TN CWHATIKI dPaCTNEIOTNTA ] TN KABIOTIKA CUUTTEPIPOPA,
ME ONUAVTIKA oTaTIoTIKA ouoxETion (p < 0.05).

Aasdahl, L., Nilsen, T. I. L., Meisingset, I., Nordstoga, A. L., Evensen, K. A. |., Paulsen, J., Mork, P. J., & Skarpsno, E. S. (2021). Genetic variants related to physical activity or
sedentary behaviour: a systematic review. The international journal of behavioral nutrition and physical activity, 18(1), 15. https://doi.org/10.1186/s12966-020-01077-5
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? Nat Commun. 2019 Jan 22;10{1):376. doi: 10.1038/s41467-018-08008-w.

Multi-ancestry study of blood lipid levels identifies
four loci interacting with physical activity

s . p - , Fig.1
* H peAétn €CeTtdlel TN OXEON YEVETIKWY TTEPIOXWIV - [P
ME Ta ETTITTEOQ AITTIOIWYV KAl TN QUOIKN ° { p el 18
dpacTnpIOTNTA. ] Lt ﬂ. S :
 Evromiotnkav 4 mepiox£g Tou aAAnAsTIOpoUV of B gblicdlin: iz “ L4 ﬁ RLHRE
ME TN CWHATIKI dPACTNPEIOTNTA YIA TN PUBJIoNH 7 ﬁﬁ ﬂ W ii i i i i I

Twv emmédwyv HDL, LDL kai TpiyAuKepIdiwy.

e &

* H @uoikr dpacTnpIOTNTA EVIOXUOE TA P §E E E FE R EEEERERERRERREIEM

amoteAéopara augnong Tng HDL xoAnaTepoA ervamosome
OTI g 'ITEZp I Ol.;(é g C L ig Pr]lg, Lnl'? X1 K qi( S Nr] T A 1pKG Ir] g Genome-wide results for interaction with physical activity on HDL cholesterol levels. The P

values are two-sided and were obtained by a meta-analysis of linear regression model results (n

MEiwoe TNV augnon TNG LDL XoANOTEPOANG OTNV  upt0250,564). Three loci, in/near CLASP1, LHX1, and SNTAL, reached genome-wide
'|'|'Ep|oxr'] CNTNAP2. significance (P <5 x1078) as indicated in the plot

Kilpelainen, T. O., Bentley, A. R., Noordam, R., Sung, Y. J., Schwander, K., Winkler, T. W., Jakupovi¢, H., Chasman, D. I., Manning, A., Ntalla, I., Aschard, H., Brown, M. R., de las Fuentes, L., Franceschini, N., Guo, X., Vojinovic,
D., Aslibekyan, S., Feitosa, M. F., Kho, M., Musani, S. K., ... Loos, R. J. F. (2019). Multi-ancestry study of blood lipid levels identifies four loci interacting with physical activity. Nature communications, 10(1), 376.
httne//doi ora/10 1028/c41467-018-02008-w
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NMoAuyovidiakd Zkop Kivouvou kal Quoiki Apaoctnpidtnta

m PGS Catalog | Home ‘ Browse ~ ‘ Downloads - | Documentation ~ ‘
-

PGS Catalog / Browse / Traits

Traits

Browse PGS by Trait Category @ C Reset view

| Biclogical process ' nicoting metabalite ratio &
‘ Body measurement ' non-alcohalic fatty liver disease severity measurement
‘ . Cancer ' NSAID use measurement 3 PGS
. Cardiovascular diseaze ' nucleus accumbens volume 2 PGS
Cardiovascular measurement ' number of children ever born measurement 2 PGS
. . Digestive system disorder ' pallidum volume 2 PGS
Hematological measurement ' parasubiculum volume & PGS
Immune system disorder ' peak expiratory flow
Inflammatory measurement ' phosphate measurement
Lipid or lipoprotein measurement [ ' physical activity measurement ]
Metabolic dizorder ' platelet valume 16 PGS '
Neurological disorder ' polyomavirus 2 seropositivity 1PGS
. Other disease ' presubiculum volume 12 PGS
' Other measurement e ' proinsulin measurement 1 PGS
. Other irait ' putamen volume 2 PGS
B sexspecific PGS ) ors duration 0= v
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NFBC1966 (mean age 46 years) 1 I I

? Med Sci Sports Exerc. 2020 Jul;52(7):1518-1524. doi: 10.1249/MS5.0000000000002290 = T N T e e i ¢ i
1 t R*=81.7%
Slope = 1.073

Polygenic Risk Scores and Physical Activity

« Anuioupyia lNoAuyovidiakou 2kop Kivdouvou (PRS) yia
TN QUOIKA dpaoTnpidtnTa (PA) KOl avaAuon TnG
e¢nynong tng diakuuavong g PA atté 1o PRS.

MOBILETWIN (mean age 73 years)

.............. o8 R?=628%
Slope = 0.933

Measured daily MVPA minutes

* YTroAoyiopog PRS yia autoava@epOuevn Kal HETPNMEVN — : : : : : : ;
PA xpnoipotroiwvtag dedopéva atro Tnv UK Biobank kai NFBC1966 (mean age 46 years)
TIGC PIvAaVOIKEG MeAETEC AIBUWV.

 To PRS g¢nynoe amoé 0.07% €wg 1.44% tng
dlakupavong TG PA. Ta aropa ota upnAdtepa deciles
PRS tmrapouciacav onuavtikd upnAotepa emritreda PA
o€ oxéon ME Ta xapnAdtepa deciles.

. R*=87.7%
---------- Slope = 142.206
10000 4

MOBILETWIN (mean age 73 years)

00009 T —ccamm® e sy ov oo eatner s

R?=67.8%
Slope = 135,083

Measured number of daily steps

v v v
8 9 10

5 8
PRS easureq deciles

Kujala, U. M., Palviainen, T., Pesonen, P., Waller, K., Sillanpaa, E., Niemela, M., Kangas, M., Vaha-Ypya, H., Sievanen, H., Korpelainen, R., Jamsa, T., Mannikko, M., & Kaprio, J. (2020). Polygenic Risk
Scores and Physical Activity. Medicine and science in sports and exercise, 52(7), 1518-1524. https://doi.org/10.1249/MSS.0000000000002290
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Associations of polygenic inheritance of physical activity with aerobic
fitness, cardiometabolic risk factors and diseases: the HUNT study

Niko Paavo Tynkkynen'( : Timo Térmékangas' " - Teemu Palviainen?® . Matti Hyvérinen' . Marie Klevjer*® .

Laura Joensuu' - Urho Kujala®® - Jaakko Kaprio?(” - Anja Bye*( - Elina Sillanp&a'"®

o H peAETN €CETACEI TTWG N TTOAUYEVETIK) KANPOVOMIKOTNTA TNG CWHATIKAS dpaaTnplotnTag (PA)
eTTNPEAlEI TNV AEPOPIA PUOIKI KATACTAON, TOUC KAPOIOUETABOAIKOUC TTApAYOVTEG KIVOUVOU Kal
TIC a0 BEvEIEG.

«  XPNOIUOTTOIWVTAG TTOAUYEVETIKOUG OEiKTEG KIVOUVOU (PRS), Bp€OnKe OTI ATOUA PE YEVETIKN
TTPodIa0eon yia uwnAoTepa eTTiTreda PA TTapouciacav KaAUTEPOUC KapOIOPETAPBOAIKOUC DEIKTEC.

* AuTa Ta atoua gixav XaunAotepo AM2, repipeTpo peong kai uwnAotepn HDL xoAnoTepOAn, evw
gixav MEIWPEVO KiVOUVO UTTEPTAONG, EYKEQAAIKOU Kal d1afrTn TUTTOU 2.

Tynkkynen, N. P., Térmékangas, T., Palviainen, T., Hyvarinen, M., Klevjer, M., Joensuu, L., Kujala, U., Kaprio, J., Bye, A., & Sillanpaa, E. (2023). Associations of polygenic inheritance of physical activity with aerobic fitness, cardiometabolic risk factors
and diseases: the HUNT study. European journal of epidemiology, 38(9), 995-1008. https://doi.org/10.1007/s10654-023-01029-w
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Genetic variants influencing effectiveness of exercise training
programmes in obesity - an overview of human studies

A Leonska-Duniec 1’249, [l Ahmetov 3="', P Zmijewski 5

» [eveTIKOI TTAPAYOVTEC €TTNPEAOUV TNV ATTOTEAECHATIKOTATA TWV TTPOYPANMUATWY A0KNONG OTNV
TTAXUOAPKIia, JE OUYKEKPIMEVEC TTapaAAayES yovidiwy OTTws Ta FTO, MC4R, ACE, kai LEP va
eTTNPealouv TN cUOTOON TOU CWHPATOG KAl TNV I00PPOTTIA EVEPYEIAC.

 H daoknon PTTopEi va PEIWoEl TNV KANPOVOMIKN TTpodidBeon yia TTaxuoapkia Katd 40%.

* O1 yovidlakEC TTapaAAayEC ETTNPEACOUV TNV TTPOCAPHOYI 0TV AOKNOT, ME OIAPOPETIKEC AVTIOPATEIC
0€ ATOUA HE DIAPOPETIKA YOVOTUTIA.

*  MeAAOVTIKA £peuva UTTOPET VA 0dNYNOEl O€ ECOTOMIKEUNEVA TTPOYPAMMATA ACKNONG VIO KAAUTEPQ
QTTOTEAECUATA OTNV UYEIa Kal TNV aTTWAEIQ BAPOUG.

Leoriska-Duniec, A., Ahmetoy, I. I., & Zmijewski, P. (2016). Genetic variants influencing effectiveness of exercise training programmes in obesity - an overview of human
studies. Biology of sport, 33(3), 207-214. https://doi.org/10.5604/20831862.1201052
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Healthy lifestyle practice correlates with decreased obesity
prevalence in individuals with high polygenic risk: TMM
Comm~Cohort study

Yoichi Sutoh'?, Tsuyoshi Hachiya'?, Yayoi Otsuka-Yamasaki'?, Shohei Komaki'?, Shiori Minabe'?, Hideki Ohmomo'~,
Makoto Sasaki(®>* and Atsushi Shimizu®'*™

Leisure-time exercise Daily life activities

Téooepa oUVOAQ OEQOUEVWY ATTO TNV KOIVOTIKI] KOOPTN TOU

0.93 [0.83-1.04] 20 0.91 [0.82-1.02]

Tohoku Medical Megabank (TMM CommCOhort) Eé € 0s3[o71-097" 095[081-099] 5] osslose-t15 087098102
Xpnoipgotroindnkav atn JEAETN. S U H : u
‘Eva oUvoAo dedopévwy (n = 9,958) xpnoipoTroinednke yia Tnv ':‘J—"*'**m ° ’”H““'W oo 500
ETTIAOYI) TOU KOAUTEPOU POVTEAOU UTTOAOYICHOU TOU "] osmersien osrmsrosr- IR | roroseria ooros-ton H
TToAuyoVviIdIaKoU YeVeTIKOU okop (PGS). ﬁiﬁ ; W
Ta uttéAoITTa oUVOAa dedouEVWY (OUVOAIKA n = 69,341) Dﬁ"‘"‘ S e = 057 b0
’ y ’ 3 1

Xpr]O'IHO'ITOIr]er]KGV 0-8 “Ia HSTG_GVGAUOI‘] Yla Tr]v a'lTlKUpr'r] TOU al 0.95[0.89-1.01] 0.93 [0.91-0.94]*" + 4 0.96 [0.90-1.02) 0.99 [0.97-1.01] +

OVTEAOU Kal TNV agloAGyNnon Twv OXETIKWY KIVOUVWV. .
H ., 1 @i Yn " X . . . 0 I‘r“r“ﬁm‘i C | T [Elf-
H algnon Tng cwpaTikng dpacTnpIOTNTAG AVAYUXNG OXETICOTAV C po—— I —
ONUAVTIKG PE UEIWPEVO KIVOUVO TTaXUCOPKIag O€ OAEG TIG YEVETIKEG o smiomos om o amr- +" g| oo7bezioel omperson +Jr O

rd r 24 1 3

KATNyopieg KIY6UVOU. ’ ’ ’ ’ ) W[ITT‘- | et [T
2TNV Katnyopia uynAou YEVETIKOU KIvOUVOU, N au¢non tng Low (-10) e (1-20) HGRGIi00) “Low(i-i0) _temodite (11=0) High ©1-10)
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Physical fitness attenuates the genetic
predisposition to obesity in children and adolescents

o AlatunuaTtiky MEAETN pE 1.471 TTaudid kan e@RBouc, nAIKiag 6 €éwg 17 €Twv.

« AClohoynOnkav Ta cCUOTATIKA TNG PUOIKAG KataoTaong (kapdlioavatrveuoTikn iIkavotnTa [CRF], duvaun kartw
akpwyv [LLS], duvapn avw akpwyv Kai dUvapn KOIAIOKWY).

* O GRS Baciotnke o€ povo-VOUKAEOTIOIKOUG TTOAUMOP@ICHOUG TTOU €XOUV TTPONYOUNEVWG CUCXETIOTEI UE TNV
TTaxuoapkia: rs9939609 (FTO), rs6548238 (TMEM18) kai rs16835198 (FNDC5).

* Bp£bnkav onuavtikég aAAnAemdpdoeig yia Tnv CRF (p = 0.041), LLS (p = 0.041) kai T duvaun KOIAIaKWwV (p =
0.046) X 5 ka1 6 aAAnAGpop@a Kivdouvou ue 1o BMI yévo otoug prifoud.

« EmmAfov, utmpéav evoeiceIc OTI Ta CUOTATIKA TNG PUOIKAG KATAOTAONG METPIACAV TNV UWNAR YEVETIKA
TTP0dIA0eoN yia uwnAd BMI.

« Ta ouoTaTikd TNG PUOIKNAC KATAOTAONG AEITOUPYOUV WG PMETPIAOTEC O0Th oxéon petacu GRS kal BMI otoug
eQrouc.

Todendi, P. F., Brand, C., Silveira, J. F. C., Gaya, A. R., Agostinis-Sobrinho, C., Fiegenbaum, M., Burns, R. D., Valim, A. R. M., & Reuter, C. P. (2021). Physical fithess attenuates the genetic predisposition to
obesity in children and adolescents. Scandinavian journal of medicine & science in sports, 31(4), 894-902. https://doi.org/10.1111/sms.13899
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Physical activity attenuates the genetic
predisposition to obesity in 20,000 men and women

from EPIC-Norfolk prospective population study

Shengxu Li ', Jing Hua Zhao, Jian'an Luan, UIf Ekelund, Robert N Luben, Kay-Tee Khaw,

Micholas J Wareham, Ruth J F Loos

« [eveTikdg ENeyxog 12 SNPs o¢€ TTepIoxEC TTPodIABEDNG yIa
TTaxuoapkia o€ dciyua 20,430 atopwv (nAIKiag 39-79 eTwv).

* YTToAoyioTnKE £va YEVETIKO oKOop TTpodidBeong e faon Ta
aAAnASuop@a augnong Tou BMI atrd toug 12 SNPs.

*  2WWATIKA OpacTNPIOTATA AgIOAOYNONKE HECW EPWTNUATOAOYIOU.

+  Kabe emimrAéov aAAnAduopeo BMI-augnong ouvdEBNKeE Je
au¢non tou BMI kata 0.154 kg/m2.

e 2T0 avevepyda dropa, n augnon BMI fAtav peyaAutepn (0.205
kg/m?2) kai 0 KivOuvog TTaxuoapKiag augbnKe onUavTIKA.

*  H owpaTikr dpacTnpIOTNTA JEIWOE TNV YEVETIKA TTPod1dBeon
yla Traxuoapkia Katd 40%.
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Figure 2. Difference in least square means of BMI between the high (>11 BMl-increasing alleles) and the low (=11 BMl-increasing
alleles) genetic susceptibility groups in the combined active group and the inactive group. Error bars show 95% Cls.
doi:10.1371/joumal.pmed.1000332.9002

Li, S., Zhao, J. H., Luan, J., Ekelund, U., Luben, R. N., Khaw, K. T., Wareham, N. J., & Loos, R. J. (2010). Physical activity attenuates the genetic predisposition to obesity in
20,000 men and women from EPIC-Norfolk prospective population study. PLoS medicine, 7(8), €1000332. https://doi.org/10.1371/journal.pmed.1000332
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Original Investigation | Nutrition, Obesity, and Exercise
Physical Activity and Incident Obesity Across the Spectrum
of Genetic Risk for Obesity

Evan L. Brittain, MD, MSc; Lide Han, PhD; Jeffrey Annis, PhD; Hiral Master, PhD; Andrew Hughes, MD; Dan M. Roden, MD;
Paul A. Harris, PhD; Douglas M. Ruderfer, PhD

* 2KOTTOG: E€€Taon TNG ouvdeoNnG PETAEU YEVETIKOU KIvOUvVou uwnAou AMZ kal Tou €TTITTEOOU
QUOIKNG dPAaTNPIOTNTAG YIA TNV TTPOANWN TNG TTAXUCAPKIAG.
o 2UMMETEXOVTEG: 3,124 atoua atro 1o TTpoypapua All of Us Research Program (AoURP).

» Eupiuara: Avaloya pe Tov YEVETIKO KivOouvo (PRS), ol oupueTEXOVTEG XPEIAOVTAV VA TTEQTTATOUV
ETITTAEOV BAPATA YIA VO PEIWOOUV TOV KivOUVO TTAXUCOPKIAGC.

* Avaloya pe 1o PRS, Ol OUPUETEXOVTEC OTO 750 EKATOOTNUOPIO ETTPETTE VA TTEPTTATOUV £WG KAl
6,350 emmITTAEoV BAPATA TNV NUEPA VIO VA £XOUV OUYKPIOIPO KivOUVO UE EKEIVOUG OTO 250
EKATOOTNMOPIO.

Brittain, E. L., Han, L., Annis, J., Master, H., Hughes, A., Roden, D. M., Harris, P. A., & Ruderfer, D. M. (2024). Physical Activity and Incident Obesity Across the Spectrum of
Genetic Risk for Obesity. JAMA network open, 7(3), e243821. https://doi.org/10.1001/jamanetworkopen.2024.3821
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Original Investigation | Nutrition, Obesity, and Exercise
Physical Activity and Incident Obesity Across the Spectrum

of Genetic Risk for Obesity Figure 4. Cumulative Risk of Incident Obesity by Polygenic Risk Score (PRS) and Mean Daily Step Count
atYears1,3,and 5
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Brittain, E. L., Han, L., Annis, J., Master, H., Hughes, A., Roden, D. M., Harris, P. A., & Ruderfer, D. M. (2024). Physical Activity and Incident Obesity Across the Spectrum of
Genetic Risk for Obesity. JAMA network open, 7(3), e243821. https://doi.org/10.1001/jamanetworkopen.2024.3821
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Physical activity and genetic
predisposition to obesity in a
multiethnic longitudinal study

Hudson Reddon?, Hertzel C. Gerstein’??, James C. Engert®, Viswanathan Mohan®,
Jackie Bosch?, Dipika Desai'?, Swneke D. Bailey*, Rafael Diaz®, Salim Yusuf®2?3,
Sonia 5. Anand“?? & David Meyrel"%7

* H opuoikny dpaoTtnpiotnTta (PA) MEIWVEL TNV ETTIOPACT TWV YEVETIKWY KIVOUVWY ATTO TNV TTapaAAayr Tou
yovidiou FTO kai Toug OEIiKTES YEVETIKOU KIvOUvou tTraxuoapkiag (GRS) oto AM2.

* H ueAétn EpiDREAM (17423 oupuetExovteg) avaAuel Tn oxéon PA pe 14 rapaAAayEg yovidiwy TTou
oXeTiCovTal ME TNV TTAXUCOPKIA.

* Aucnuévn PA ouvdEbnke pe peiwpévo AMZ kai deiktn ocwuaTikAG Airwdoug padac (BAI).
 H PA ucgiwoe tnv emmidpaon tou Kivouvou FTO rs1421085 otnv mTaxuoapkia kata 36-75%.

Reddon, H., Gerstein, H. C., Engert, J. C., Mohan, V., Bosch, J., Desai, D., Bailey, S. D., Diaz, R., Yusuf, S., Anand, S. S., & Meyre, D. (2016). Physical activity and genetic
predisposition to obesity in a multiethnic longitudinal study. Scientific reports, 6, 18672. https://doi.org/10.1038/srep18672
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 Tpotromroinon TnNG YEVETIKAG TTpodiddeong: H cwuaTtikr dpactnpIidTnTa PTTOPEI va PEIWOEI TNV ETTIOPACN
TWV YOVIOiwV TTOU augavouv ToV KivOUVvOo TTaXUoapKiag.

* AAAnAeTTidpaon pe TTaxuoapkioyéva yovidia: ‘Epcuveg deixvouv OTI N QUOIKA dpacTnpIOTNTa PTTOPEI va
e€aoBevnoel Tnv emmidpacn yovidiwv OTTwg 1o FTO, Ta oTToia oXeTiCOVTAl JE AUENUEVO CWHATIKO BAPOC.

 EuvaioOnoia otn pubuion Tou peraBoAiopou: H doknon ptropei va peTaBAaAel TN Asitoupyia yovidiwv TTou
ETTNPEAZOUV TNV EVEPYEIQKN OATTAVN Kal TV 0Eidwaon Tou AITTOUG.

 lovidlakd Trpoocappoouévn atrokpion: Opiopéva Artopa TTapoucialouv dIAQOPETIKH ATTOKPION OTnV
aoknon AOyw TOU YEVETIKOU TOUG TIPOQIA, KATI TTOU UTTOYPOMMICEl TNV avAYKN VIO €EATOMIKEUNEVEG
TTapepBAoeEIC.

* 2UVEPYIOTIKA Opdaon pE AAAOUG YEVETIKOUG Kal TTEPIBAAAOVTIKOUG TTapdyovTeG: H Quoikil dpaoTnpioTnTa

MTTOPEI va E€TTNPEACEl T OXEON METACU YEVETIKWY TTOAUPOPQPICHWY Kal TTEPIBAAAOVTIKWY OUVONKWY,
eTTNPEACOVTAG TOV KivOUVO TTaXUOAPKIOG.

Reddon, H., Gerstein, H. C., Engert, J. C., Mohan, V., Bosch, J., Desai, D., Bailey, S. D., Diaz, R., Yusuf, S., Anand, S. S., & Meyre, D. (2016). Physical activity and genetic
predisposition to obesity in a multiethnic longitudinal study. Scientific reports, 6, 18672. https://doi.org/10.1038/srep18672
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« Speakman, J. R., & Selman, C. (2003). Physical activity and resting metabolic rate. The Proceedings of
the Nutrition Society, 62(3), 621-634.
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