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NMwg opiletal n anwAela Bapoug;

AmroAaa Bapouvg

* H peicdon ToL CWUATIKOL BPAPOLGS TTOL TTPOKUTITEI EITE EBEAOLTIWC (WS ATTOTEAECUA HEIUEVNG SIATOOPIKNG
TEPOCANWNG, avénuEvNGg PLOIKNG 6PACTNEIOTNTAG N KAl KAl TV SV0) €iTE AKOLTIWC (WS ATTOTEAECUA
KOTAOTACEWY OTTIWG N EKSNAWON ACOeVEIV).

« H ueicdon Tov PAPOLE UTTOPEI VA TTIPOKULTITEI ATTO UEIGON TOL CWUATIKOL AITTOLG N ATTO PEIWOoN TNG MLIKAG pAadlac
KAl TNC TTEQIEKTIKOTNTAG TOL CWHUATOG O€ VEPO.

* H peicdon ToL CWUATIKOL PAEOLC TTOL TTPOEPXETAI ATTO TO CWUATIKO AITTOC TTOOKOTITEl ATTO TN HEWoN TV
NITTOKLTTAPWYV O€ HEYEOOG Kal OXI O apiOuo.

Weight Loss & Regain Cycle

Normal Weight

WWWWW

WITH
30 BILLION FAT CELLS

More fat cells
AND they're LARGER!

Overweight

Still more fat cells, but
now smaller in size!
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MovTéAa AgloAdynong ZUoTaong ZWHATOG;

Ta povTéAa agloAOynong ouoTaong CwHaToG TTEPIAaUBAvouV dIAPopPEC HEBODOUC YIa TNV EKTIUNON
TNG KATAVOMNG Kal TNG TTOO0O0TNTAC AiTTOUC, MUTKAG NAlac Kal AAAWV 1I0TWV.

« Aciktng Madlag Zwpuarog (BMI): AvtiAnwn Tou ouvoAikoU Bapoug Xwpic va AapBaveral uttoyn
n ouoTaON TOU CWHPATOG.

« AimmAng Evépyelag Atroppo@nTikoTnTa (DEXA): AvaAuon ocuctaong owuaTtog TTou
XPNOIMOTTOIEI AKTIVOBOAIQ yIa TNV EKTIUNON TNG MUIKAS MAdag Kal ToU AiTTouc.

« AvoAutig BionAekTpikng Eptrédnong (BIA): MeTpd Tnv avTioTaon Tou CWPATOC OTO PEUNA VIO
EKTiUNON TOU AITTOUG Kal TNG MUIKAG padac.
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MovTtéAa ASloAdynong ZUoTaonNG ZWHATOG;

* 'Eppeoceg péBodoil: MNepiAapBdavouv PETpNoN TTAXOUG OEPUATIKWY TITUXWYV, UdPOdUVACIUETPIa, TTAEBUCOYpaQia,

utreprxous kail DEXA.

* AITAég Eupeceg pEBODOI: XpNOIUOTTOIOUV £CI0WOEIC TIPOPBAEWNC YIa TNV eKTiNON €TITTEOWYV I0TOU (BIA,

PWTOYPAYIKA 0APWON, UTTEPAXOUG, DEPUATIKEG TTTUXEG).

[ protein
* MovTtéAa cuoTaONG CWHATOG: e b

L: Bone Mineral Content || Bone Mineral Content [] Pat Free Mass

[ Fat Mass [ Fat Mass [ Pt Mass

DOUBLY
I INDIRECT

A regresion equation is phetted

INDIRECT agaiest 5n ledivect methed,
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estublished 1o enable se L s
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« 2-C: Aitrog kai aAitrn pada.

« 3-C: Aittog, aAimmn pada, kai JETOAAQ OOTWV. | el e
« 4-C: Aitrog, peTaoAIkog 10T6g, BMC, kai ouvoAikd vepod e e ' U g

Figure 1. The 2-, 3- and 4-compartmental models of human body composition (left hand side), alongside the
validation hierarchy (right hand side).
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NMwg diaxeipidopal TRV TTAXUCAPKIA;
e YT1roloyilw TIG BEPMIBIKEC AVAYKEC TOU ATOMOU

Table 1
Overview of BMR equations.

Author Formula
A ’ ’ A A Harris-Bi dict [15] 1 66.4730 + 13.7516 ight (kg) + 5.0033 x height (; 1 — 6.7550 = kcal/d.
O uttoAOYIOPOG TWV BEPUIBIKWY aVAYKWYV EVOG ATOUOU arisBenedia [15] e 64730 « 137516 weight (5) - 30033 xneigh em) ~ 67550 e calay

Henry weight/height [ 15] Male Age 1830 y: (M]) = 0.0600 weight (kg)+ 1.31 height (m) + 0.473

’ r ’ ’
Y|V£TG| O'UVf] ewg o€ 6 uo O'Taa 1a: Age 30-60 y: (M]) = 0.0476 weight (kg)+ 226 height (m) — 0.574
Age =60 y: (M]) = 0.0478 weight + 2.26 height (m) — 1.07
Female Age 18-30 y: (M]) = 0.0433 weight + 2.57 height (m) — 1.18

1. Y'ITO)\OYIO'I.I()Q TOoU Baoikou MGTGBO)\lKOl'J PUG“OO Age 30-60 y: (M]) = 0.0342 weight + 2.10 height (m) - 0.0486

Age =60 y: (M]) = 0.0356 weight + 1.76 height (m) + 0.0448

(BMR): Eival n TroodtnTa evépyelag Tou xpeldleTal o == Proe 1 )= 0042 weldht + 2610 bighe ) 288 ©

) P o B Lithrman et al. [19] (diab pop) 757 + 11.9*weight - 3.7*age + 178*gender = kcal/day
ow“a 08 KGTGO‘TGGI“' r‘l pap Iag YIG VG BIGTnpnoal Livingston & Kohlstadt [20] male 293 x Weight 0.4330 - Age (5.92) = kecal/day
fernale 248 x Weight 0.43356 - Age (5.09) = kcal/day
v Ve ) e Mifflin St. Jeor [21] Male (9.99 » weight (kg))+(6.25 = height (cm))—{4.92 = age (y])+ 5 = kcal/day
BGO'| Kgg )\£|TOU pV|£g O]ng r] qvq‘n’von Kdl r] Female (9.99 = weight (kg))+(6.25 = height (cm))—(4.92 x age (y)) — 161 = kcal/day
I 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 K)\O(p Op I TOU dlI IJ GTOg . BMI =30 kgm®  (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 - 1093 A —19.67 FM = kcal/day
Owen et al. Male [24] 795 + 7.18 weight
Female [25] 879 + 10.2 weight

I 4 . N - —_ - N
[ Schofield Weight/height [26] male Age 18-30 y: (M]) = 0.063 weight — 0.042 height (m) + 2.953
1 . I 1 OAOV|O-“ Og B M R. Age 30—60 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 ’ A femal Age 18-30 y: (M]) = 0.057 weight = 1.84 height (m) + 0.411
O1 1110 GUVNBIOHEVEG EGIOWOEIG VIO TOV UTTOAOYIOHO B T ot
Age =60 y: (M]) = 0.033 weight + 1.917 height (m) + 0.074

TOU B M R £|'VG| 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 arrIS-BenedICt Eq Uat|0 n WHO [29] male 18-29 y: (15.4 = weight (kg))-(0.27 = height (cm)}+717 = kcal/day
. . . 30-60 y: (11.3 = weight (kg))+(0.16 = height (cm})}+901 = kcal/day
T =60 y: (8.8 ight (kg))+(11.28 = height (cm))-1071 = keal/d
C M Iffll n-St Jeor Eq uatlon (KUp Iwg Vla female 18-2;3!: [13‘.3‘ieﬁeightg[kg]]—{3.3; xelf hei;r:t[cm}}—ﬁ :akc:l?,day
30-60 y: (8.7 = weight (kg))-(0.25 = height (cm))+865 = kecal/day

-ITAneUO-IJ oog IJ € AMZ >30 kglm2) N ~60y: (9.2 = weight (kg))+(6.37  height (cm)}-302 — keal/day

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

° S h f' Id E t' Kg kilogram, cm centimeter, kcal kilocalories, M] MegaJoule, m meter, diab pop, diabetes population, BMI Body Mass Index, FFM Fat Free Mass, FM Fat Mass, World Health
C 0 Ie q u a IO n Organisation, BIVA Bioelectrical Impedance Vector Analysis.

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 nutriton ESPEN, 59, 422—435. https://doi.org/10.1016/j.clnesp.2023.12.024
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2. NMNpoocapuoyn Tou BMR pe tov lNapayovra Quoikig Apactnpiotnrag (PAL): Y1roAoyilel TIC GUVOAIKEC
EVEPYEIAKESC AVAYKEG TOU aTOMOU, AauBdavovTtag uttdywn Tn QUOIK dpacTnPIOTNTA.

2. MNpooapuoyn pe Tov Mapdyovra Puoikig Apaoctnpiétntag (PAL):

O PAL (Physical Activity Level) ekTiud 10 £T1TiTTEd0 QUOIKNAG OPACTNPIOTNTAG:
* 1.2: KaBioTikr {wn (XaunAn @uoikry dpaotnpioTnTa).

* 1.375: EAa@pw¢ dpaoTripiog (eEAa@pid adoknon 1-3 nuépeg/efdoudda).

* 1.55: Métpia dpacTthplog (METpIa aoknon 3-5 nuépeg/efoOouada).

» 1.725: [loAU dpaoTripiog (EvTovn aocknon 6-7 nuépec/eBOoudda).

PAL Value Description
Less than 1.2 Bed rested: Most likely when in care of others
1.2 to 155 Low activity level: Sedentary lifestyle.
1.55 to 1.71 Medium activity level: Occasionally active. Typical office work.
1.71 1o 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 Slujjs, 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/10.1186/147 1-2458-10-144
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Fig. 1
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prevention and management of obesity. Human genomics, 18(1), 4. hitps://doi.org/10.1186/s40246-024-00570-3
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Moid cival n oxéon amwA&lag PAPOLS HE TO YEVETIKO LTTORABPO;

*  YTTAPXOUV IOXUPEG EVOEICEIC OTI YEVETIKOI TTAPAYOVTES ETTNPEACOUV TO CWHATIKO BAPOGS Kal TRV TTPodIdBeon yia TTAXUCOPKIa.

*  MeAéreg o€ DidBUPOUG, OIKOYEVEIEG Kal UI0BeTnUEVA AToPa deixvouv 0TI n KAnpovouikoTnTa (h?) e¢nyei epitrou 40—60% TNg
dlakupavong Tou AM2.

* O1 pyeAéreg ouoxETiong o€ OAo 10 yovidiwpa (GWAS) €xouv evtoTrioel TrAvw atrd 30 yovISIWMATIKES TTEPIOXESG TTOU ETTNPEAlOUV
Tov AMZ.

« Katd péoo 6po, ol yeveTikég TTapaMayEg autdvouv Tov AMZ katd 0,17 kg/m? avd aAAnAGpop@o.

» To yovidio FTO gpgavilel Tnv 1IoXupdTEPN CUOXETION PE Tov AMZ.

« O1 GWAS €xouv eTTiong evroTrioel TTapaAAay€EG TTOU OXETICOVTAI JE TNV KATOVOMN TOU CWHATIKOU AITroug, OTTwG N TTEPIPEPEIN
MEONG Kal 0 AGYOG PEONG-IoXiWV.

 AU0 GWAS o¢ aobeveic pe yaoTpik Trapakapyn (RYGB) eviommoav YEVETIKEG TTEPIOXEC TTOU UTTOPEI va OXETICOVTAI UE TNV
aTTwAgIa BApoug YETA aTTO XEIPOUPYIKA ETTEURAON.

 QoT1600, Ol AVAPEPOPEVEG OUCXETIOEIC BEV £QTACAV OE ETTITTEDO OTATIOTIKAG oNUAVTIKOTNTAG (p < 5 X 1078), eyeipovTag avnouxieg
yia moava Yyeudwg BeTIKA atToTEAéTUATA.

Méxpl onpepa dev Exel diegaxBei GWAS yia Tnv attwAsia Bapoug péow dIATPOPIKAG TTapEPBAONG.

_ Qi L. (2014). Gene-diet interaction and weight loss. Cumrent opinion in lipidology, 25(1), 27-34. https://doi.org/10.1097/MOL0000000000000037




1.TENETIKA 2KOP KINAYNQY

1.1 ANATKH AHMIOYPI1AZ KAl OP12MOI



FENETIKE2Z MAPAAAATE2

Key Concept

Q¢ yeveTikeg mapaAAayec opilovral ol aANayEC otV
oAANAouXLa TOU YOVISLWHUATOC EVOC
opyaviopou/mAnbuaopou.

OLmtapalAayEC cuvLoToUV amoTEAECUA LETOANAEE WY,
avadLataénc n/kal LETOVAOTEUONC OCUYKEKPLUEVWV
nepLOXwV yovidiwv, cupnep\apBovouevwy:

e  EAAelpewv, mpooOnkwv, adalpecewv, aAAaywv
(engl. “Missense, Insertion, Deletion”)

* AMaywv Bdcewv mou ennpealouv Tov
aplBuo Twv avtypadwv tou DNA (engl.
“Copy Variant Numbers — CVNs”)

*  MetaA\aéewv pLac BAoNC 0€ CUYKEKPLUEVN
TEPLOXH €VOC Yoviblou —
LoVovVoUKAeoTLOLKOL TToAU popdLopol (engl.
“Single Nucleotide Polymorphisms — SNPs”)

a Single nucleotide changes
A schematic illustration of
(1) single nuclectide polymorphism or
or single nucleotide substitution
(Il) single nucleotide insertion
(1II) single nucleotide deletion

Single nucleotide substitution of G>A
CCG TA(A)CAA GGA

Ref DNA seq
CCG TAGCAA GGA

Single nucleotide insertion of T
CCG TAG(T)CAA GGA

Single nucleotide deletion of G
/ CCG TA(-)CAA GGA

~N

=

b Tandem repeats
A schematic illustration of
(1) short tandem repeats
(l1) variable number of

tandem repeats

\ J
4 )\

c Short indels |

A schematic illustration of

(1) insertion : E>

‘_ (1) deletion ‘
\_ J

|

Short tandem repeats
CCG TAG (TAG) (TAG) (TAG) CAA GGA

=

OR
CCG (TAG)n CAA GGA (n = number of repeats)

Reference DNA sequence
CCG TAG CAA GGA
% Variable number of tandem repeats
CCG (TAGCAAGGA) (TAGCAAGGA)
(TAGCAAGGA)
OR
CCG (TAGCAAGGA)n (n = number of repeats)
lInsertion of a 6-nucleotide sequence (ATA CCA)
@ ' CCG TAG (ATA CCA) CAA GGA
Ref DNA seq
CCG TAG CAA GGA .

|

' Deletion of a 6-nucleotide sequence (TAG CAA)
CCG (-) GGA

!
(-

d A schematic illustration of structural variations
() copy number variations (deletion, duplication)

(1) copy neutral variations (inversion, translocation)

Reference sequence (segment =>1kb)

A B c D E

Deletion (segment B was deleted) | a c D E

Duplication (segment C was duplicated)

Inversion (segment D was inverted) A

Reciprocal translocation

A B Cc Cc D E

B Cc D E
A
B

s ]

|

Figure 1 A schematic illustration of (a) single nucleotide changes; (b) tandem repeats; (c) short indels; (d) structural variations.
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Key Concept

“Genetic variations in the human genome are useful as genetic markers for many applications in different areas, such as forensic
investigations ..., routine clinical tests ..., prediction of drug responses or the tailoring of prescription doses .... and population
genetics studies .... .Furthermore, they have also been widely used as genetic markers in disease gene mapping, such as family
linkage and genetic association studies to identify the susceptibility loci or genes for monogenic and complex diseases.

Ku et al., ] Hum 2010 Gen Jul;55(7):403-15.
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Key Concept

“Genetic variations in the human genome are useful as genetic markers for many applications in different areas, such as forensic
investigations ..., routine clinical tests ..., prediction of drug responses or the tailoring of prescription doses .... and population
genetics studies .... .Furthermore, they have also been widely used as genetic markers in disease gene mapping, such as family
linkage and genetic association studies to identify the susceptibility loci or genes for monogenic and complex diseases.

Ku etal., ] Hum 2010 Gen Jul;55(7):403-15.

Page 20

Disease type Mendelian _}Complex

McGovemn et al.

Genes Monogenic
Frequency
Variant
Technology ‘fﬁ'ﬁgﬁome/whole genome GWAS

Size of cohort Lqu![Y % Populations

Figure 1. Common and rare genetic variation

McGovern et al. Gastroenteroloav 2015 149(5)-1163-1176



POLYGENIC DISORDERS:

[MoAvyovidiakec opilovtat ot dtatapoxec/
aoUevelecg, n Baon twv oroiwv arodldetal otn
ouvoduaouevn dpacn mMEPLOCOTEPWYV ATTO EVA
yovidiwv.

KAPAIATTEIAKEZ MNAXYZAPKIA & KAPKINOS NO2O2
MNAGHZEI2 SAKXAPQAHZ AIABHTHS ALZHEIMER
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Curr Protoc Hum Genet. Author manuscript; available in PMC 2020 Dec 1. PMCID: PMCG6941594
'D'.-:fll'-ﬁﬂec in ,‘Inl-'all ecrre.ﬂ' "Dlrm 8s NIH"-"S'D NIH"-I‘S1 DEEUS‘S
Curr Protoc Hum Genet. 2019 Dec; 104(1): e95 PMID: 31765077

doi: 10.1002/cphg.95

Genetic Risk Scores

Robert P Igo._Jr.," Tyler G. Kinzy," and Jessica N. Cooke Bailey""

Key Concepts:

« ‘A simple and intuitive approach for converting genetic data to a predictive measure of disease susceptibility is to
aggregate the effects of these loci into a single measure, the genetic risk score. ”

 “A genetic risk score is an estimate of the cumulative contribution of genetic factors to a specific outcome of interest in an
individual. The score may take into account the reported effect sizes for those alleles and may be normalized by adjusting
for the total number of risk alleles and effect sizes evaluated.

Igo et al., Curr Protoc Hum Genet. 2019 Dec,;104(1):e95



[ENETIKA 2KOP KINAYNOY
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Key Concepts:

*  “Genetic risk score (GRS) is used for evaluating the effects of genetic
susceptible factors in risk prediction models.

simple count genetic risk score (SC-GRS),

odds ratio weighted genetic risk score (OR-GRS),
direct logistic regression genetic risk score (DL-GRS),
polygenic genetic risk score (PG-GRS)

explained variance weighted genetic risk score (EV-GRS)”

Wang et al., 2015 Oct;36(10):1062-4

EKTIMH2H
[ENETIKOY
KINAYNOY

GENETIC

SNPs
TESTING

\_- NO>OTIKH

EKTIMHZH

GENETIC POLYGENIC
RISK SCORE RISK SCORE

16
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POLYGENIC RISK SCORES - PRS,PGS
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POLYGENIC RISK SCORES — PRS,PGS

Key Concept

“A polygenic score (PGS) or polygenic
risk score (PRS) is an estimate of an
individual’s genetic liability to a trait or
disease, calculated according to their
genotype profile and relevant genome-
wide association study (GWAS) data.”

Choi et al., Nat Protoc. 2020 Sep;15(9):2759-2772

“A polygenic risk score is an extension
of the genetic risk score for large
numbers of possibly correlated
markers. It aims to capture all the
heritable variation measurable by the
marker panel for prediction.”

Igo et al., Curr Protoc Hum Genet. 2019 Dec;104(1):e95

18

What Are Polygenic Risk Scores?

For many chronic conditions, such as heart disease and cancer, your genes affect how likely you are to get a disease. Other
factors, such as your environment and behaviors, also play a role. In the population, people commonly have different
versions of a gene, and some of these versions are associated with disease risk. An example of precision health, polygenic
risk scores combine the different versions of many genes you have that are related to a specific disease.
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Centers for Disease Control and Prevention (CDC), 2021



1.TENETIKA 2KOP KINAYNOQY

1.2. BA2ZIKA ZHMEIA AHMIOYPT1A2



'TENETIKO XKOP
KINAYNOY

ENAEIKTIKA XHMEIA
AHMIOYPT'TAX

P
) £ o -
ublished in final edcited form as

rotoc Hum Genet Author manuscript, avaidable n PMC 2020 Dec 1 PMCID. PMC59415%84

NIHMSID: NIHMS 1058055

pfoc Hum Genst 2019 Dec_104(1) 95 PMID. 31765077

Raohert B oo Ir Tvier G Kinzy

and Jessica N_Cooke Baidey'” ‘

Considerations for

Generating a Genetic Risk Score

Factor

Considerations

Outcome of Interest

Loci |

Pleiotropy
Definition of complex phenotype (component phenotypes)
Clinical covariates

P-value threshold (polygenic vs. highly significant loci only)

Imputation type/quality
Linkage disequilibrium
g
Agreement of DNA strand between training and test data ]

eference (risk) allele coding
Build of human genome

20

Aptduocg
Aeiyuaroc!

Sample opulation ({ethnic background:; admixture)
| age. sex, socioeconomic status. etc.
Weighting log (OR) trom logistic regression

Total number of risk variants
LD between risk variants (for PRS)

Igo et al., Curr Protoc Hum Genet. 2019 Dec,104(1):e95
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Zheee GWAS Catalog

The NHGRI-EBI Catalog of human genome-wide association studies

Examples: breast carcinoma, rs7329174, Yao, 2q37.1, HBS1L, 6:16000000-25000000

[TOAYTONIAIAKA 2KOP KINAYNOQOY
POLYGENIC RISK SCORES — PRS,PGS
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Key Concept

Ertdoyri MNM — otoxwv, oL omolol cuvdcovtal PE TOV UMO HeEAETn dawotumo, Paocel BLBAloypadiknc
avookomnonc (Baoelg yevetikwy mAnpodopiwv MNM: GWAS catalog, dbSNP, Ensembl)

‘EAeyxoc umapénc avioooporiac yevetikng cuvdeonc (engl. “Linkage Disequilibrium — LD”)

e Aviwoocoporia yevetikn¢ olUvdeong: Mn Ttuxaia ouoxétnon oaAAnlopodpdwv mou Pplokovtol o€
Stadopetikol ¢ YEVETIKOUC TOTIOUG, O £vav TTANBUGUO.

Epeuva cuoxetion¢ MNM-otoxwv kat ¢atvotumou svdladépoviog (apiBunon 0,1 or 2, cupdwva PE TOV

apLBUO aAANAopopd WV CUCKETLONG OTO YOVOTUTIO TOU ATOMOU).
Tavtonoinon MNIM ou oxetilovtal pe tov dawvotumo evdladEpovtoc.

Anpwoupyla otaBbulopevou yevetikou okop {inclusion of all target SNPs with statistically significant relations
(i.e. below p=0.05 or the adjusted threshold after potential Bonferonni corrections and their weighted effect
(B) in the population of reference}. Anuovpyio okop T™C HOPPAC:

WGRS= 81 of SNP1 x G1 + 82 of SNP2 x G2 + Bv of SNPv x Gv

‘EAeyxoc ouvepylotikig enidpaonc twv MNIM oto ¢pavotumno evdladEpoviog Tou TANBUOUOU UTtO EAET.



[ENETIKO 2KOP KINAYNOQOY
MOAYTONIAIAKA 3KOP KINAYNOY

Key Concept

Xpron CUYKEKPLUEVWY TIPOYPAUUATWY BLomtAnpodopLKAC.

Exmtovnon GWAS Kall EVIOTILOUOC OTATLOTLKA onpovtikou PRS e to peyaAutepo R2.

‘EAeyxoc LD, enibpaonc kal p-value.

Anpoupyla okop Kol EAEYXOC CUCXETLONG UE TO PALVOTUTIO UTTO EAETN OTO Selypa UTtO HEAETN.
MBavn emavedoappoyr tou okop o SLadopeTIKO/UeyalUTEPO Selypa ATOpWV.

GRS Replication: EAeyxoc rowotntac Sedopevwv Kat eV peon kKowwv SNPs petaél twv SUo cuvoAwv.

23
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New genetic ‘risk score’ could predict obesity odds

But scientists warn the risk score comes with risks of its own

Polygenic Risk Scores Expand to Obesity

Ali Torkamani'-“ and Eric Topol' ="

Torkamani et Topoli, 2019, Cell 177.

[ENETIKA 2KOP KINAYNOY
AIAXEIPHZH 3QMATIKOY BAPOYS



[MTOAYTONIAIAKA 2KOP KINAYNOQY
SYTXPONES KATEYOYNZEIS

@ U.S. Department of Health & Human Services
m) National Institutes of Health
Turning Discovery Into Health

Wednesday, March 10, 2021

NIH researchers develop guidelines for reporting
polygenic risk scores

Researchers hope the new approach will be used as a framework for publishing studies on
polygenic risk scores. .




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

PGS Catalog ! Browse / Traits

Traits

Browse PGS by Trait Category @ N

[15]

birth weight

| Biological process 39 PGS
Body measurement 265 PGS BMI-adjusted waist-hip ratio
. Cancer 694 PGS body composition measurement P
‘ . Cardiovascular disease body fat percentage 21 PGS
' Cardiovascular measurement body height

g
|
7]
[}

. Digestive system disorder body mass index

Hematological measurement 388 PGS body weight
Immune system disorder 211 PGS body weights and measures

Inflammatory measurement 50 PGS hip circumference

(7]

Lipid or lipoprotein measurement fisales

g
T
i}
[r

waist circumference
waist-hip ratio

overweight body mass index status
. Liver enzyme measurement GS

Metabelic disorder

B
]
[}
ol

MNeurological diserder

(]
2
4
T
i}
i

. Other disease 2714 PGS

' Other measurement 1302 PGS
Other frait 196 FGS

. Sex-specific PGS

https://www.pgscatalog.org/browse/traits//
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2010

2020

GRS - PRS 2E ENHAIKE2

Published in final edited form as:
Biodemography Soc Biol. 2013 ; 59(1): . doi:10.1080/19485565.2013.774628.

Development and Evaluation of a Genetic Risk Score for Obesity

Daniel W. Belsky'Z, Terrie E. Moffitt>*4, Karen Sug}denz-l", Benjamin WilliamsZ3# Renate
Houts®, Jeanette McCarthy?, and Avshalom Caspi®*4

Belsky et al. Biodemography Soc Biol. 2013;59(1):85-100.

Original Investigation

Association of a Genetic Risk Score With Body Mass Index
Across Different Birth Cohorts

Stefan Walter, PhD; lvan Mejia-Guevara, PhD; Karol Estrada, PhD; Sze Y. Liv, PhD; M. Maria Glymour, ScD
Walter et al. JAMA. 2016 Jul 5,316(1):63-9.

RESEARCH ARTICLE

Association of a genetic risk score with BMI
along the life-cycle: Evidence from several US
cohorts

Anna Sanz-de-Galdeano "**, Anastasia Terskaya®, Angie Upegui’

San de Galeano. PLoS One. 2020 Sep 17;15(9):e0239067

28

ORIGINAL ARTICLE
Inverse relationship between a genetic risk score of 31 BMI
loci and weight change before and after reaching middle age

G Rukh', 5 Ahmad?, U Ericson’, G Hindy', T Stocks'?, F Renstrém?, P Almgren’, PM Nilsson®, O Melander', PW Franks*** and
M Orho-Melander'

Rukh et al Int ] Obes (Lond). 2016 Feb;40(2):252-9

Polygenic prediction of weight and obesity trajectories from
birth to adulthood

Amit V. Khera, MD, MSc'23415" Mark Chaffin, MS*'* Kaitlin H. Wade, PhD>%7, Sohail
Zahid, PhD3# Joseph Brancale, AB*8, Rui Xia, PhD? Marina Distefano, PhD1%.11.12, Ozlem
Senol-Cosar, PhD'2-11.12 Mary E. Haas, PhD?, Alexander Bick, MD, PhD'-3#, Krishna G.
Aragam, MD"-2.34 Eric S. Lander, PhD?.13.14 George Davey Smith, MD, DSc3¢ Heather
Mason-Suares, PhD'0.11.12 Myriam Fornage, PhD®, Matthew Lebo, PhD10.11.12 Nicholas J.
Timpson, PhD%6.7 Lee M. Kaplan, MD, PhD*#, Sekar Kathiresan, MD'234.16”

Khera et al. Cell 2019 Apr 18,177(3):587-596.€9



GRS - PRS 2E MAIAIA KAl EOHBOY2

29

MAnBuouog MeAétng

MNawda kat €dnpot
Ewc 18 eTwv
AdPLKAVLKAC
Kataywyng.

‘EdnPot nAkiag 11-19
eTwV Evpwmnaikng
KATAYWYNG

MNpoédnPot
OwAavSOLKAGg
KATOYWYNG

Nawdla-Edpnpot Ewg
v evnAkn lwn-
OwAavSOLKAG
Kataywyng

Néol eviAikecg 18-26
Kal 24-32 eTwv

FeveTiko ZKop
KwvéUvou

wGRS

23-SNP uGRS
kot WGRS

wGRS

19-SNP kot
97-SNP GRS

GRS

Agiktng
uTIo
MeAétn

AM2

AMZ

AMZ

AM2

AMZ - WHR

Amoté\eopa

JUOXETLON METAEL auEnUEVWV TIHwV Tou WGRS pe tov kivéuvo
yla mpwipn ekdnAwon AM2 og enineda mayxuoapkiag.

JUOXETLON METAEL TWV TLUWV Kal Twv 6U0o GRS pe ta enineda
Tou AMZ.

JUOXETLON METAEL TWV TLHWV Kol Twv SUo GRS pe ta enmimeda
Tou AMZ.

MNapopoia enidpaocn WGRS kat duoikig Spaotnplotntag
ava uxng.

JUOXETLON METAEY TWV YEVETLKWV OKOp Kot AMI péxpL tnv
evnALKN Twn.

JUOXETLON METAEL TWV YEVETIKWY OKOp Kot AMo- WHR.

Mapamnounn

Munthali et al., Genes and
Nutrition, 2018, 13:24.

Seral-Cortes et al., Scientific
Reports. (2021) 11:3067

Viljakainen et al.
2019;9:e12342.

Seyednasrollah et al. Circ
Cardiovasc Genet.
2017;10:e001554.

Domingue et al. PLoS ONE
9(7): e101596.
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Key Concept

Faotpwn MNapdkapn Roux-en-Y (engl. “Gastric Bypass”)
e XpNOLUOMOLE(TOL KUPLWG OTNV QVTIUETWTILON VOOOYOVOU Ttaxuoapkiag Kat teptAapBaveL tnv mapakapun LEPOUG TOU
OTOMAXOU KOl TOU AETTTOU EVIEPOU KOl TNV EVWOT) TOUC OE UEPN TIOU TIPOCOUOLA{oUV 0To oXNUa Y, LE OTMOTEAECUA TN
Helwon tne amoppodnong BPEMTIKWY CUCTATIKWY, LE TAUTOXPOVN EMIOpACN O0TNV OPHOVIKA pUBULON TNG OpeEnC.

Faotpektoun «Mavikw» (engl. “ “Sleeve” Gastrectomy”)
* Meiwon tou peyaboug tou otopdyou Tepimou oto 20% tou cuVOoALKOU Tou peyEBouUG, e amoteAeopa TN duvatotnta
HLELWUEVOU HeYEBoUG TipooAnYNG Tpodnc, aAAd Kol eTtidpacng otnv oppoVLKA pUBLION TNG 0peENC (YKpEALVN).
FaoTPKOC AAKTUALOG
e TomoBetnon «SAKTUALOU» OTO AVW UEPOC TOU OTOUAXOU UE ATMOTEAECUA TN HElwON otnv moocoTnTa
npooAapBavouevne tpodnc.
Xolormaykpeatikn Mapakapun

e Méow dwbekASAKTUAKOU «SLOLKOTITN», UE OTTOTEAECUA TN LELWON TOU HEYEBOUC TOU OTOUAXOU KOl TN XpPAon
LLKPOTEPOU UEPOUG TOU AETITOU EVIEPOU. XPNOLLLOTIOLELTAL YLOL TNV QVTLHETWIILON TNG VOOOYOVOoU TtaXuoapKiac.

Juvduaotikeg pEBodol, MNotpektopn «Mavikw kat Mapdkapn AwdekadaktiAou kol EXAeoU pe avaotopwon Ka.
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#IFS®
hitpsy//doiorg/10.1007/511695-019-04320-6 !

ORIGINAL CONTRIBUTIONS | @

Check for
. . . . . updates 0 ’
A G_ent-.jtlc Risk Score for the Estimation of Weight Loss After L ﬂ'lapatr]pr]enKav GTOLTLGTLKON
Bariatric Surgery . /
ONMOAVTLKEC OUOXETLOELG
E. A. Katsareli' - C. Amerikanou’ - K. Rouskas? - A. Dimopoulos? - T. Diamantis® - A. Alexandrou® - J. Griniatsos* - ustaEO EVéc 4_SN P G RS KOLL

S. Bourgeois” « E. Dermitzakis® - J. Ragoussis” - A. S. Dimas” - G. V. Dedoussis’ , ,
TOU TTOCOO0TOU OTWAELOLG

Fig. 1 Boxplots of GEWL12m

g e - =] 1 7 o
vs significant SNPs. Depiction of E g ] E —— £ -E— T — - Bapouq og 12 HNVEG (46186
the variation of weight loss = - : & — : slwon Tou %YEWL12m ava
between the numbers of alleles for g & i m ﬁ o - - 5 H , n % ,
each of the four SNPs a rs492400, w . d _ w - - E l.lovaéa Touv GRS), Kaewq KoL
b 1808579, ¢ rs4823006, and d o | § ,
rs11030104 found statistically & = | | & s 1 | evoc 7-SNP GRS kal tou
significant associated with the 0 1 2 0 1 2

TTOo0OTOU amnwAgLag Bapoug
(a) rs492400 (b)  rs1808579 o€ 24 pnvec (-3% peiwon tou
%EWL12m avda povada tou

phenotype REWL12m

e 847 - e 84 T ¢ \\ GRS).
o~ — ! — e -
=Rl == - z | =
e L
a ? ] | ﬁ ] | _.__I_
0 1 2 0 1 2
(c) rs4823006 (d) rs11030104

Katsarelli et al. 2020 Apr,;30(4):1482-1490.
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BAPIATPIKA XEIPOYPI'EIA

OBES SURG (2016) 26:2183-2189
DO 101007451 1695-016-2072-9

e

ORIGINAL CONTRIBUTIONS

A Genetic Risk Score Is Associated with Weight Loss Following

Roux-en Y Gastric Bypass Surgery

Marcus Bandstein'( » Sarah Voisin' » Emil K. Nilsson' » Bernd Schultes®

Barbara Ernst” - Martin Thurnheer® - Christian Benedict' + Jessica Mwinyi'

Helgi B. Schiiith'

Fig. 2 Quariiles of the genetic a
risk scores (GRS) indicate that
patients with none or very few
risk alleles have a higher expecied
excess BMI loss (EBMIL)
following RY GB surgery than
patienis with a higher number of
risk alleles. GRSs quartiles were
inserted as factors in an adjusted
multiple linear regressions with
EBMIL as the independent
variable. a In GRS, 5, Q1, the

Excess BMI Loss

mean EBMIL was with 89 %
significantly different from the
means of Q2, O3, and Q4 (79 o
83 %), Benjamini Hochberg-
adjusted P<0.027. b GRS, g
Q1 corresponded to a mean
EBMIL of 89 % compared 1o #1
o 82 % in Q204 (Benjamini
Hochberg-adjusted P < 0.048).
*P <005, **P<0.01

®

S

:

=
=

iy

=]
L]

Excess BMI Loss
g
(=]

70

-]
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/ Avénuevo GRS \

OUCXETIOTNKE UE
UELWUEVO % EBMIL yia
€va 7-SNP GRS yia to
AMZ (MC4R,
TMEM160, PTBP2,
‘ NUDT3, TFAP2B,
ZNF608, MAP2KS5,
GNPDA2, and MTCH2)
ko eva 3-SNP GRS ya
To (HOXC13, LYPLALI,

\ and DNM3-PIGC).”

e 3
Quartiles of GRSwEMI

1 -3 =
1 2 3 4

Quartiles of GRSwWHR

Bandstein M et al. Obes Surg. 2016. 26:2183-2189..
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JAMA Cardiology | Original Investigation / \
Polygenic Risk, Fitness, and Obesity in the Coronary Artery Risk * "Mapopow eniopaon tng
(PUOLKIC SpaoTNPLOTNTOC

Development in Young Adults (CARDIA) Study kat PRS otV
- o _ KOPSLOAVTTVEUOTIKY]
Venkatesh L. Murthy, MD, PhD; Rui Xia, PhD; Abigail 5. Baldridge, MS; Mercedes R. Camethon, PhD; . :
Stephen Sidney, MD, MPH; Claude Bouchard, PhD; Mark A. Sarzynski, PhD; Jodo A. C. Lima, MD; UYELA. APQL TO YEVETIKO
Gregory D. Lewis, MD; Sanjiv J. Shah, MD; Myriam Fornage, PhD; Ravi V. Shah, MD untoBadpo bev givat o
UOVOC ITOPOyovVTOG
CONCLUSIONS AND RELEVANCE Cardiorespiratory fitness in young adulthood and a PRS are Stapoppwong e
modestly associated with midlife BMI, although future BMI is associated with BMI in young TIaXUoapkLag.

*  “Eupoaon oto poAo tou
AMZ kat twv ouvnUelwv
(PUOLKNG
dpaoTnplotntac,
aveéoptNTWE YEVETIKNC

\\ npodiadeonc,”

Murthy et al. JAMA Cardiol. 2020,5(3):263-27 1.

adulthood. Fitness has a comparable association with future BMI as does the PRS. Caution
should be exercised in the widespread use of polygenic risk for obesity prevention in aduilts,
and close clinical surveillance and fitness may have prime roles in limiting the adverse
consequences of elevated BMI on health.
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Key Concept

‘EAeyxol cuoxetiong SNPs cuoxetllopevwy pe to AMZ, unto tn popdry GRS | PRS pe tnv ekdbnAwon n ™

Baputnta dAAAwWV acBevelwv.
XapoKTnNeLoTLKA rapadeiypato cupneptAappfavouy kopdlopetaBoAikd vooriuata aAAd kot Stddopou TUTOUC
KAPKLIVWV OTIWE 0 KAPKIVOC TWV HOOTWVY KAl TWV woBnKwv.

ARTICLE

Epidemiology

Mendelian randomisation study of height and body mass index

as modifiers of ovarian cancer risk in 22,588 BRCAI and

BRCA2 mutation carriers

Frank Qian et al.
Qian et al. British Journal of Cancer. 2019; 121:180-192.



1.TENETIKA 2KOP KINAYNQY
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ENETIKO 2KOP KINAYNOY
AIATPOODIKES MPAKTIKES

Journal of Obesity

Key Concept

* JTOXOC N OUVOUAOTIKA
neAETn SNPs
OUOXETWOUEVWV LE
avOp WITOUETPLKA
XOPOKTNPLOTLKA OF
avtioToL(ou¢
davotumouc, umo tnv
enidpaon
SlatpodLkwv
ouvnBeLwv.

36

Dietary exposure
(e.g., western diet)

7

Resistant Susceptible
genotype genotype

Ficure 1: The association of gene variants with differential responses to diet and its impact on the shift between homeostasis and

metabolic/immune disturbances.

Curti etal., J Obes. 2011;2011:497401
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Diet quality and genetic association with body mass index: results
from 3 observational studies

Ming Ding,’' Christina Ellervik,** Tao Huang,*'" Majken K Jensen,"™'!" Gary C Curhan,™"' Louis R Pasquale,”'"'* Jae
H Kang,>'! Janey L Wiggs,'? David J Hunter,">>!! Walter C Willett,!>3!1 Eric B Rimm,"**!! Peter Kraft,** Daniel
[ Chasman,™"" Lu 0i,"" Frank B Hu,"**" and Qibin 0i"°

*  JNMOVTIKEC OUOXETIOELC peTaEL evog 95-SNP GRS yia to AMZ kat Tplwv Stadopetikwy detktwy dlattag (DASH, AMED,
AHEI-2010) oto AMX.

*  MwkpOTepN Helwon Tou AMI atopwy pe avénuevo GRS, otav mapoucialav avénuevouc Selktec mMpookOoAANoNG ota
LooppOTINUEVA oxpata Sltatpodnic.

* Euepyetikn enibpaon tng uPnAdTEPNC KaTaVAAWOoNG O€ oxApata looppoTtnuEVNS dtatpodng otnv enidpacn GRS oto

AM2.
Ding et al.,Am J Clin Nutr 2018,108:1291—1300.

Impact of dietary and obesity genetic risk scores on weight gain

Laila Baratali, Marie Mean, and Pedro Margues-Vidal

*  JNUOVTLKEG APVNTIKEC CUCXETLOELC LETOEL LOOPPOTINUEVWY TIPOTUTIWV SLatpodn Kol avOpWITOUETPLKWYV SEKTWV (TT.X.
KatavaAwon ¢pouTtwyv Ko Aaxavikwy He emineda nepldpEpeLlag pEong).

Baratali et al., Am J Clin Nutr 2021,;114:741-751.
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Cienes Mulr {2015 10:445%5
DR ML LT 1 2263 -00 ] 4-0kd4 5-2

RESEARCH PAPER

A genetic risk tool for obesity predisposition assessment
and personalized nutrition implementation based
on macronutrient intake

Leticia Goni * Marta Coervo * Fermun 1. Milagro -
J. Alfredo Martinez

Goni et al. Genes Nutr. 2015 Jan; 10(1):445

ﬁS‘ignificant interactions fo}

GRS and the consumption
of energy, total protein,
animal protein, vegetable
protein, total fat,
saturated fatty acids,
polyunsaturated fatty
acids, total carbohydrates,
complex carbohydrates
and fiber intake on
adiposity traits were found
after adjusted for

\confounders variables.”/
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Alsulami et al. Genes & Nutrition (2020) 15:19
hittpsy/doiorg/10.1186/512263-020-00678-w

Genes & Nutrition

RESEARCH Open Access

Interaction between the genetic risk score  ®

and dietary protein intake on -
cardiometabolic traits in Southeast Asian

Sooad Alsulami'~, A. S, Aji*?, U. Arivasra®, S. R. Sari”, N. Tasrif?, F. F. Yani®, ). A. Lovegrove™’, |. R. Sudji®,
M. | Lipoeto” and K S. Vimaleswaran™

N

39

/  “Cratiotika \

ONUOVTLKI) CUCXETLON
evoc¢ 15-SNP GRS yia
kopdlouetaBoAikouc
JTOPOYOVTEC KAl
AMZ.”

* “Tuvaikec ue
xaunAotepn
pooAnyn mpwteivng
Kot 26 aAAnAouop o
KIvéuvou eiyav
ULKPOTEPN
TTEPLPEPELD UETNC KOl

enineda

\\ TPYAUKEPLSIWY.” /

Alsulami et al., Genes and Nutrition. 2020, 15:19.
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Lifestyle Research Article
Genomics Lifestyle Genomics 2021;14:20-29 Received: April 29, 2020
DK 10.155/000511333 ko e Stomonud onuUaVTKT] N

ouoxetion PRS (193 SNPs
arto 5 GWAS) kat PRS (62

Analysis of the Interaction between —  SNPs arnd 3 KopedTikeg

Polygenic Risk Score and Calorie Intake UEAETEC) pE e AM:;/ aAa

. a . . OXL UE T EPULOLK

in Obesity in the Korean Population MG s

K tpocAnyYn. /

Won-Jun Lee? JiEunLimP HaeUnJung® Ji-One Kang® Taesung Park<¢
Sungho Won® Sang Youl Rheef MiKyung Kim2" Yeon-Jung Kim
Bermseok OhP

Lee et al. Lifestyle Genomics. 2021,14:20-20.
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PLOS MEDICINE

/ “AvénuEvec TILEC TOU PRS\
vl to AMZ ouoxetiotnkav
UE XAUNAOTEPEC TIUEG TOU
OELKTN ayopac UYLEVWV
TOO@IUWV KAl YOPaS
avénUEVwWVY ToooTNTWV
Cpowwwv, UETaéU dAAwv. /

RESEARCH ARTICLE

Polygenic risk score for obesity and the
quality, quantity, and timing of workplace
food purchases: A secondary analysis from
the ChooseWell 365 randomized trial

Hassan S. Dashti; 23, Marie-France Hivert*%, Douglas E. Levy %, Jessica
L. McCurley’, Richa Saxena'?*, Anne N. Thorndike = *

\ 4

Dashti et al. PLoS Med 2020,17(7): e1003219.

(a

The genetic architecture of the association between eating behaviors Enidpacn twv S1atpo@ikwy
and obesity: combining genetic twin modeling and polygenic risk OUUTTEPLPOPWVY
scores —>  KatavaAwaong ovak otnv

, enibpaon PRS yiwo to AMZ
Guiomar Masip,” Karri Silventoinen,’* Anna Keski-Rahkonen,' Teemu Palviainen,” Pyry N Sipili,! Jaakko Kaprio,' , , W
and Leonie H BogF! KKO{L TNV TITEPLPEPELL UEONC. /

Masip et al. Am J Clin Nutr 2020,112:956—-966.
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Open access Original research

BM] Mutrition,

preventions veatn (G€NeEt1C riSK Oof obesity as a modifier of
associations between neighbourhood
environment and body mass index: an
observational study of 335 046 UK

Biobank participants

Kate E Mason @ " Luigi Palla,** Neil Pearce,’ Jody Phelan,” Steven Cummins®

v

“After accounting for likely confounding, the association between proximity to takeaway/fast-food outlets and BMI
was stronger among those at increased genetic risk of obesity, with evidence of an interaction with polygenic risk
scores (p=0.018 and p=0.028 for 69- SNP and 91-SNP scores, respectively) and in particular with a SNP linked to
MC4R (p=0.009), a gene known to regulate food intake.”

o /

Mason et al. BMJ Nutrition, Prevention & Health 2020;0
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[TOAYTONIAIAKA 2KOP
MPAKTIKES EQAPMOTES

Key Concept

e H gvtaén twv moAuyovidlokwv
oKkop KwvdUvou pmopel va
HLETOHOPPWOEL TNV KAONUEPLVN

LOTPLKN KOl SLOLTOAOYLKI) TIPOKTIKH.

* H ocuvoAwkn aéloAoynon Twv
TIALPAYOVTWV KLvOUVOU UTTOPEL va
BonBnoeL touc emayyeEAULATLEC
UYELOLC OTNV EYKaLlpn TIPOYVWON
Kal SLayvwon Heyalou eUpoug
aoBevewwv/Slatapaywy.

Why do Polygenic Risk Scores Matter for Health Care and Public
Health?

Polygenic risk scores can provide a measure of your disease risk due to your genes. Combining polygenic risk scores
with other factors that affect disease risk can give a better idea of how likely you are to get a specific disease than
considering either alone. Knowing how likely you are to get a disease can help you take steps to prevent it or find it
earlier, when it is easier to treat. Palygenic risk scares can also be combined with other factors to help predict how a
disease will progress and how well you will respond to a treatment.

Lifetime Risk (%]

On average, people have a 12.5% (1 in 8) chance of getting disease X (blue), but your personal risk might be higher or
lower. Taking into account your genetics, behaviors, and environment can help your doctor get a more accurate
estimate of your risk. Currently, doctors include factors such as medication use, smoking status, age, and weight when
assessing your risk for disease X (green). This results in a broader range of lifetime risk, and a measure of your
likelihood of getting disease X that is more tailored to your individual risk factors. By adding polygenic risk scores
(orange), the range widens further and even more accurately shows how likely you are to get disease X.

Centers for Disease Control and Prevention (CDC), 2021
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[TOAYTONIAIAKA 2KOP
MPAKTIKES EQAPMOTES

Key Concept

e H gvtaén twv moAuyovidLokwv okop
KlvOUVOoU otn SLaLTOAOYLKH TIPOLKTLKNA
aroteAel 0TOXO TOU AUECOU
HEAAOVTOC.

* Aladopormoinon armo TG MPAKTLKEC
one-size-fits-all.

* Hxpnon twv PRS pmopei va. cupBAAAeL
OXL LOVO OTNV MPOYVWOT KAl T
dlayvwon dlatapaxwv ou oxetilovtal
HE TIC Statpod ke ouvnBeLeg /Kal To
OWHOTLKO Bapoc, aAld Kuplwc otn
SlaxelpLon toug e otoxo tn BEATIOTN
OLTLOTEAEOUOTIKOTNTO TWV
SlatpodLkwyv mapePAacewy.

CLINICAL APPLICATION OF PRS

A polygenic risk score (PRS) is calculated from many small genetic variants,
and can often be modified by lifestyle factors.

N"/,\/,\"/,\ A/ N7\, \

Some gene variants Some gene variants
confer very high risk confer very small risk
of getting a of getting a
particular disease - particular disease -
but these are rare. + HE these are common.

WIS \ w7 N
YRR *\‘0 WK PRS uses the sum of all
y~ e ‘ N—r’ = 4 known common
/NN N YRR A"/ AN/, % B : variants to calculate an
N— i _— e = ¥ overall risk of getting a
VRV MR particular dsisease.

-

PRS combined with

i lifestyle and clinical factors ~" 9 ‘ = =

: which modify this risk, can ( ’“'—" @' @
i inform treatment decisions — - - =
<_and the need to intervene.
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[TOAYT'ONIAIAKA XKOP
[TPAKTIKEE E®APMOTEY

Toward the Definition of Personalized Nutrition: A
Proposal by The American Nutrition Association

Corinne L. Bush, Jeffrey B. Blumberg, Ahmed ElI-Sohemy, Deanna M. Minich,
Jése M. Ordovas, Dana G. Reed & Victoria A. Yunez Behm

To cite this article: Corinne L. Bush, Jeffrey B. Blumberg, Ahmed EI-Sohemy, Deanna M. Minich,
Jose M. Ordovas, Dana G. Reed & Victoria A. Yunez Behm (2019): Toward the Definition of
Personalized Nutrition: A Proposal by The American Nutrition Association, Journal of the American
College of Nutrition, DOI: 10.1080/07315724.2019.1685332

To link to this article: https://doi.org/10.1080/07315724.2019.1685332

Bush et al.,, 2019. ] Am Coll Nutr. 2020 Jan;39(1):5-15.
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MPAKTIKEZ EQAPMOTIEZ

Key Concepts

H evowpdtwon twv PRS otn dtattoAoyikn mpaktikni kabiotatal oAogva Kal tepLlocotePn rbavn yLa tnv
oAokANpwon TN MANPOUC ETTEVENG TWV OTOXWV TNE TTPOCWTIOTIOLNMEVNG SLaTPOdNC.

H tavtoxpovn dnuoupyia kat eupeia xpnion PRS dtadopetikwy Slatapaxwyv ETUTPEMEL TV EEOLKELWON TWV
ETOYYEAUOATLWY LYELOC pE TaL PRS KoL TIPOTPETIEL TNV TTEPALTEPW OLAOEDH YEVETIKWV EAEYXWYV, OAANQ KOl TNV
g€olkelwon yLo TNV eKUAONoN epunVeiag Kol AmOTEAECUATWY TOUC.

2NUAVTLKN N TtpoUinoBeon SLeKTIE palwong MEPALTEP W TUXALOTIOLNUEVWY SlatpodlkwV rapepfacswyv mou Ba
nPocbidouv Eykupa Kal EPUNVEVUCLUA ATTOTEAECUOTAL.

Avaykaia n npoiimoBeon tn¢ opBNRC e€okelwonc TwV EMAYYEALATIWY VYELQC LE TN onuacio Twv PRS, aAAa kait
TLG TOKTLIKEC YEVETIKNC OUUPBOUAEUTIKAG.



2.MMOAYTONIAIAKA 2KOP KINAYNQY

2.2. MEAAONTIKEZ KATEYOYNZEIZ



[TOAYTONIAIAKA 2KOP KINAYNQOY

MEAAONTIKEZ KATEYOYN2EIZ

STEP 1

HCP Preparation

Providing Nutrigenomics in
Clinical Practice.
Does the HCP have questions
about the results?

STEP 2

\
1
1
1
1
Patient Screening, 1
Assessment and :
Informed Consent. 2 1
1

1

1

1

1

1

]

Are there any
contraindications to the

patient undergoing >[ Wk with the paticot to devel a]

nutrigenomucs testing?

general nutrition care plan.

& Check-in with patient )

regarding their
comprehension of the results
and recommendations. Does
the patient wish to go over
any section(s) of the report

STEP 4

Patient Follow-Up

- -

NO >[ Provide Patient with a Copy of Results & ]
Recommendations.

again?

Continuing Education

. .

Review any section(s) of the report needing
further attention to ensure patient

~

Figure. Nutrigenomics care map. DTC = direct-to-consumer; HCP = health care provider; SMART = specific, measurable, attainable,

relevant, and time-based.
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“As research continues in this area, new
discoveries in nutrigenomics will be
realized. This may include the discovery of
new genetic variants with implications for
nutrition and health, as well as the
development of polygenic nutrigenomic
information that moves beyond single
genes and considers numerous genes that
influence a single nutrition-related
outcome. Although the present care map
provides important insights for
nutrigenomics in HCPs’ practice, there
remains a clear need to develop CPGs in
the field of nutrigenomics to better assist
practitioners in assessing the scientific
validity of nutrigenomics tests available
on the market. This is a priority future
research endeavor.”




[TOAYTONIAIAKA 2KOP KINAYNOQOY
MEAAONTIKES KATEYOYNZEIS

Ol

Key Concept

JUVEXNC evooXxOAnon Kot €€olkelwon Tou emayyeApotiol UYELOC LE TOL ETLOTNMOVIKA OeSOpEVA LEAETWY KO
TUXOLLOTIOLNUEVWY KAWVIKWV Kol Slatpodlkwy TapeUBAcEwWY, TTOU EUMAOUTI{OUV TN XPNOLLLOTIOLOULLEVN YVWON
Tou meblou.

ZWTIKAGC onuoolac n opBn kot emapkn¢ ekmaidbeuvon tou enayyeApatia vysiac/ epevvntry/ SlottoAoyou-
SdtatpodoAoyou yla TNV Katavonon, TNV eneénynon, tThv Eppnveia Kal tTnv HETAS00N TWV ATTOTEAECUATWY TNG
YEVETIKAG avAAuoNG O0To ATOUO.

EVvowUATwon TN¢ MPOoWITOTOLNUEVNC SLaTpodnC KABNUEPLVA TIPOKTLKA, LE TAUTOXPOVN afLloTolnon oToLXELWV

OTIWC OL KOWVWVLKO-OLKOVOULKOL TIOLPAYOVTEC KoL N KALVIKN EKOVAL.
Bush et al,, 2019. ] Am Coll Nutr. 2020 Jan;39(1):5-15.

-

E€olkeilwon tou emayyeApatia vyeiag pue tn onpooia ko tnv eppnveia PRS (Mpocoxn!)

v

MeAAovtiki xprion Twv PRS otnv kaOnuepvn drattodoyikn npaktikiy (Mpocoxn!)



[TOAYTONIAIAKA 2KOP KINAYNOQOY

MEAAONTIKEZ KATEYOYN2EIZ
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Key Concept

Aplotn yvwon ¢ BiBAloypadiac oxetikd pe t xprion PRS kot tnv afloAdynon tng yevetikng npodlabeong,
nMépav amo tn Olaxeiplon tou cwpatikol Pdpouc, avadoplkd pe TMANBwpa dlatapaxwv-o.oBeVELWY TTOU
oxetilovtal e TNV maxuoapKia.

JUVEXNG evaoxoAnon Kol €EOLKELWON TOU €ETOYYEAMATIO UYELOC ME TO EMLOTNMOVIKA SedopEVA HEAETWV Kall
TUXOLLOTTIOLNEVWV KALVIKWV Kol TtapeBAcEwWVY, TTou UMAEKoUV PRS.

f'vwon ouvluaoTlkng eppnvelag kot afloAoynong amoteAeopdtwv PRS yla ¢ ev Aoyw Slatapaxeg Ko
YVWONYEVETLKAC CUUBOUAEUTIKAC yLa TNV 0pOr PeETAd00N TNE ONUACLAC TWV EVPUUATWV.

v

E€¢olkeiwon tovu emayyeApatia vysiog pe tn onpaoia ko tnv eppunveia PRS (Mpocoxn!)

-

MeAAovtikn xprion Twv PRS otnv kaBnuepvn dtattodoykn npaktikn (Mpocoxn!)



XAPOKOMEIO NMANEMIZTHMIO
HAROKOPIO UNIVERSITY

Moid cival n oxéon amwA&lag PAPOLS HE TO YEVETIKO LTTORABPO;
Strategies to Understand the Weight-Reduced State: Genetics
and Brain Imaging

Ruth J. F. Loos'2, Charles Burant®, Ellen A. Schur?

Baoika onueia TnG HEAETNG:
« TeveTikoi mapayovreg: H Epeuva LTTOSEIKVLEN OTI TOCO oI "TTaxLoapkol' OCo Kal ol "AeTtToi" AvBpwTTol poipalovTal

KOIVOUG YEVETIKOLG TOTTOLG, WOTOCO LTTAPXOLV KAl CLYKEKQIUEVOI YEVETIKOI SEIKTEC TTOL OXETICOVTAI ATTOKAEICTIKA LE

KaBO¢ kataoTaon.

«  Kevrpiko vevpikd oboTtnpa: OI TTEPICTOTEPES YEVETIKES TTEPIOXEC TTOL OXeTICOVTAI PE TO PAPOC eTTNEEACOLY TO
KEVTPIKO VELPIKO CLOTNUA, LTTOSEIKYLOVTAG OTI O EYKEPAAOG pLOWICEI TO "OeT oNEI0"” TOL BAPOLG.

« ATTEKOVIOTIKEG HEOOSOI EYKEPAANOL: TeXVIKEG OTTWC N AEITOLPYIKN, N CLVEETIUOTNTA KAI N SOUIKNA ATTEIKOVION TOL
EYKEPAAOL TTOOTPEPOLY VEEG SLVATOTNTES YIA TNV KATAVONON TWV AAAAYWV TTOL CLURAIVOLY HUETA 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), $39-S50. https://doi.org/10.1002/oby.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-Calahorral, Victoria Marco-Benedi?, Lucia Baila-Rueda?', Martin Laclaustra?,
Fernando Civeira()? & Ana Cenarro?!

2UMTTEPAC AT

H peAeTn SiEpedvNoE YEVETIKOLGS TTAPAYOVTEG TTOL ETTNEEACOLY TNV ATTWAEIQ BAPOLS TE LTTEPRAPA KAl
TTaxLOAPEKA ATOUA.

Avalbonkav dedopeva 788 evnAikwy pe AMI 25-40 kg/m?2, TToL TTapakoAovBNBnkav o€ povada
ATISIV YIa TOLAGXIOTOV £va £€10G (2008-2016).

YOUTTEQIANPONKE opAda eEAEYXOL 168 ATOPWY HE PLTCIOAOYIKO AMI.

‘ONOI Ol COUMETEXOVTEG EAQP AV SIATOOPIKN CLUPOLAELTIKN YIA LYIEIVA SIATPOPN KAl PLTIKN

SpaoTNEIOTNTA.

MeAetTnBNkav 25 yeveTikeg TTApaANayEeC (SNVs) oe 25 yovibia Tou oxeTiCovTtal he TNV TTAXLOAPKIA, UE
LTTOAOYIOUO YEVETIKWV OKOP.

H mapaAAayr o1o yovibio CADM2 BpeBnke cLXVOTEQA O€ LTTEPPRAPA/TTAXLOAPKA AToua (P = 0,007).

Y€ UECO XPOVO TTapaKkoAoLONoNg 5,58 + 2,68 €1, ATOPA HE XAUNAOTEQO YEVETIKO OKOP €iXxaV
MEYAADLTEON ATTWAEIA BAOOLC.

TO YEVETIKO OKOP £ENYOVLOTE TO 2,4% TNG PETAPANTOTNTAG OTNV ATTWAEIA BAPOLC OTO TTEWTO £TOG KAI TO

] TO TEAOG TNG TTALAKOAOLONC
G INGC TTAO Nong.
LamiquizMoneo, |, Mateo-Gallego, R., Bea, A. M., Dehesa-Garcia, B., Pérez-Calahorra, S., Marco-Bened, V., Baila-Rueda, L., Laclaustra, M., Civeira, F., &
Cenarro, A. (2019). Genetic predictors of weight loss in overweight and obese subjects. Scientfific reports, 9(1), 10770. https://doi.org/10.1038/541598-019-47283-5




Genetic predictors of weight loss in
overweight and obese subjects

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

Table 1. Baseline clinical and biochemical characteristics of subjects with BMI = 25 kg/m® and subjects with
BMI < 25 kg/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

BMI AVERAGE

Firstyear  Second year Third year Fourthyear Fifth year Sixth year Sewenthyear Eighthyear Ninthyear Tenthyear
N=T788 N=788 N=639 N=512 N=41% N=335 N=256 N=159 N=132 N=29
YEARS OF LIFESTYLE INTERVENTION

LamiquizMoneo, |, Mateo-Gallego, R., Bea, A. M., Dehesa-Garcia, B., Pérez-Calahorra, S., Marco-Bened, V., Baila-Rueda, L., Laclaustra, M., Civeira, F., &
Cenarro, A. (2019). Genefic predictors of weight loss in overweight and obese subjects. Scientfific reports, 9(1), 10770. hitps://doi.org/10.1038/541598-019-47283-5




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 evhAIkeG (68% yuvaikeg, yeon nAikia 46.1 €1n, yéoog AML 39.9) otnv OAAavéia.
«  AIQPKEIQ TTOOYPAUUATOG: 18 unveg.
¢ AlaTPOPIKN KABOSNYNON, YLXOAOYIKA LTTOCTNPIEN KAl AoKNoN.
*  XTOXOG: 25% ATTWAEIA APXIKOL OWUATIKOL RAPOLGS (BaxLTTPOBECUA: 3 UNVEG, HAKOOTIPOBEeCUA: 12 unveg).
«  MeAetn 30 moALPOPPICHWY SNP Ge 25 bTTOYPNEPIA YOoVidia TToL OXeTICOVTAI UE TNV ATTOBNKELON ATTOLG KAI TN AEITOLEYIA
TV NTTOKOTTAPWV.
« BpaxumpoBeoun AntwAeia Bapoug (3 pnveg):
« O1€ENC YOVOTLTIOI CLOXETIOTNKAV PE ATTWAEID 25%:
« PLINT (rs2289487 & rs2304795). G/G yovOoTLTTIOQ
« PLIN1 (rs1052700): T/T yovOTLTTIOG
«  MMP2 (rs1132896): C/C yovOoTuTiog
«  MakpompoOeoun AntwAcia Bapouvg (12 pnveg):
«  O1&e€Nc yovoTuTtol cLVEEBNKAY UE ETTITLXIA OTNV ATTWAEIA PAPOLC:
« PPARy (rs1801282): C/G n G/G yovoTuTiog
«  TIMP4 (rs3755724): T/C yovOTLTTOG
*  YLUVOLAOMOC ELVOIKWY YOVOTOTIWY PPARY Kai TIMP4 — akOua peyaAbTEPN ATTAAEIQ RAPOLC.
o Ol YEVETIKEG TTAPAANAYES UTTOEOLY VA TTEORAEYOLY TNV ATTOKPICN TNV ATTWAEIC PAPOLGS YECW TTAPEUPRATEWY OTOV
TPOTTO {WNG.
*  AIOQOPETIKA YOVISIa PaivETAl VA EMNEEACOLY TN BPAKOFIPOCBEGHIT KCH- T CIKPOTHD O BETHBHFIGINEIQtiscn Loss oy mutisciainor Advice o severely Obese

Subjects. Journal of nutrige netics and nutrigenomics, 10(1-2), 32—42. https://doi.org/10.1159/000469662




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

Erik EJ G Aller 1, 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 12 months of treatment for carriers of the C/C combination of PPARy rs1801282 C/G-GG and TIMP4 rs3755724 T/C, in comparison with
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




XAPOKOMEIO NMANEMIZTHMIO
HAROKOPIO UNIVERSITY

Obesity Genes and Weight Loss During Lifestyle Intervention in Children
With Obesity

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

Langhof °, Harald Grallert 2, Martin Halle 1

Iuumepaocpara
¢ ITOXOG: AlEOELYNON TOL KATA TTOOO CLYKEKPIUEVES YEVETIKEC TTAPAANAYEC eTTNPEAOLY TNV

ATTOTEAECHATIKOTNTA TV TTAREUPATEWY TOOTTOL NG OTNV ATIWAEID BAPOLGS GE TTAISIA UE

TTAXLOAPKIA.

« MEB0S0G: AvAALON YEVETIKGWV §ESOUEVV ATTO TTAISIA TTOL CLUUETEIXAY O€ TTPOYPAUPATA
TTAPEUPACNG, YE EPPAc o€ YoVisia TToL OXeTiI(OVTAI PE TNV TTAXLOAPKIA.

« AmoreAéoparta: OPIOUEVES YEVETIKEC TTAPAANAYEC CLVEEONKAY HE SIAPOPOTTIOINUEVN AVTATTOKQION OTNV

ATTAEIA PAPOLC, LTTOSEIKVLOVTAG OTI N YEVETIKN MTTOPEI va TTAileEl POAO OTNV ETTITLXIA TWV

WO pgu BC'] O-EQ) V 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 Chidren With Obesity. JAMA pediatrics, 175(1), €205142. https://doi.org/10.1001/jamape diatics.2020.5142




XAPOKOMEIO NMANEMIZTHMIO
HAROKOPIO UNIVERSITY

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**

Iuumepaocpara

H cuoTNUATIKN AvAoKOTINON €EETACE TN OXEON METAEL YEVETIKGWYV TTAQLAYOVT®Y KAl ATTWAEIAS BAOOLGS PETA
aTTO PAPIATPIKN XEIPOLEYIKN ETTEPURACN. AVAOALONKAVY 57 PEAETEC TTOL AEIOAOYNC AV HEPOVWHUEVA YOVidIa N
YEVETIKA OKOP KIVOUVOUL. YLUYKEKQIUEVA:

Fovidio UCP (rsé60339): AUTOC O YEVETIKOG SEIKTNG OXETIOTNKE PE TNV ATTWAEIQ TOL LTTEQPAANOVTOG
BAPOLG YETA ATTO XEIPOLPYIKN ETTEPPRACN O€ 4 ATTO TIC 6 HEAETEG TTOL TOV €EETACAV.

Fovidia FTO kai MC4R: AuTtd Ta yovidia ATAV TA TTIO CLXVA PEAETNPEVA, pe 10 Kal 14 PeAETEC avTioTOIXA.
QOoTOCO, TA ATTOTEAECUATA OXETIKA PE TN OXEON TOLC PE TNV ATTWAEIA PAOOLGS NTAV ACLVETTN.

FeveTIKA OKOP KIVOOLVOUL: Y& 6 ATTO TIC 7 UEAETEG, TA YEVETIKA OKOP KIVOLVOUL TTOOEPAETTAV TNV ATTWAEIQ

BAPOLG UETA TN XEIPOLPEYIKN ETTEURAON.

Gupta, S. R., Zhou, Y., Wadden, T. A., Berkowitz, R.1., & Chao, A. M. (2021). A Systematic Review of Genetic Corelates of Weight Loss After Bariafric
Surgery. Obesity surgery, 31(10), 4612-4623. https://doi.org/10.1007/511695-021-05585-6




XAPOKOMEIO NMANEMIZTHMIO
HAROKOPIO UNIVERSITY

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

2 UUTTEPAC AT

o H ueAétn eC€Taoe TN oxEON PETACU YEVETIKWYV TTAPAAAAYWYV KOl ATTWAEIOG BAPOUG META ATTd BapIATPIKNA
XEIPOUPYIKN ETTEUPACN.

* AvaAubnkav 52 PeEAETEG TTOU agloAOyNO AV TN OUVOECH CUYKEKPIUEVWYV YEVETIKWY TTAPAAAAY WV PE TNV ATTWAELIQ

Bapoug Kal ETABOAIKA ATTOTEAEOPATA PETA TN XEIPOUPYIKN ETTENRACN.

* Ta amroteAéopata €0€1Cav OTI OI TTEPIOOOTEPEG YEVETIKES TTAPAAAAYEG OEV €ixav ONUAVTIKN ETTIOPACN OTNV ATTWAEIQ
Bapoucg 1 oToug YETAPOAIKOUG DEIKTEC META TN PAPIATPIKN ETTEUBAON.

*  OpIoPEVEG HEAETEC avEQEPAV TTIBAVEC OUCXETIOEIC, OAAG TA EUPUATA NTAV ACUVETTH KOl ATTAITOUV TTEPAITEPW
EPEUVEC YIa eTTIBEBaiwon.

* H avaokotnon utroypauuiel TNV avaykn yia JEAAOVTIKEG MEAETEG HE HEYOAUTEPQ OEIYUATA KAl QUOTNPOTEPO

OXEQIOOMO VIO TNV KATAVONON TWV YEVETIKWY TTAPAAAQYWY OTNV PAPIATPIKA XEIPOUPYIKI).

van derMeer, R., Mohamed, S. A., Monpelier, V. M., Liem, R. S. L., Hazebroek, E. J., Franks, P. W., Frayling, T. M., Janssen, I. M. C., & Serlie, M. J. (2023). Genetic
variants associated with weight loss and metabolic outcomes afterbariafric surgery: A systematic review. Obesity reviews : an official joumal of the Intemational
Association for the Study of Obesity, 24(12), e13626. https://doi.org/10.1111/0br.13626




TG

Npoowmomoinuéveg MNpooeyyioeg kal MapeuPacelg yia AmoAsia Bapouvg

* | ESaTopikeUMEVEG AIITNTIKEG ZTPATNYIKEG: [pocapuoyr TS dIaTPOPNS JE BACN YEVETIKOUG, UETABOAIKOUG Kal UIKPORBIAKOUG OEIKTES
yia BEATIOTA QTTOTEAEOUATA OTNV OTTWAEIQ BAPOUG.

* XtoXeupévn Puoiki ApaoTnpidTnTa: AVATTTUEN TTPOYPANUATWY AoKNOoNG TTou AauBdavouv uttéyn TIC ATOPIKES PUOIOANOYIKES KAl
YEVETIKEG OIAPOPEG YIA PEYIOTN ATTOTEAECUATIKOTATA.

*  YuxoAoyiknf Kol ZUPTTEPIPOPIKN YTTOOTAPIEN: XPAON YVWOIOKWY-CUUTTEPIPOPIKWY TTPOCEYYIOEWV YIa TNV TPOTTOTTOINGN

SIATPOPIKWY OUVNOEIWY Kal TNV EVIOXUON TNG TTPOCHAWONG OTIG TTAPEUPATEIS ATTWAEIOG BApOUG.

Table 9. Summary of key personalized or nutrigenetic interventions investigating the
effect of different macronutrient content on weight loss.
Name Proposed Intervention Duration Participants Outcome

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 No difference in
(Personalized diet vs individuals weight loss
standard recommendations) with between the two
overweight diet groups
or obesity

Lifestyle Intervention (GLBwvs 12 months 140 GLB +
GLB + nutrigenomics individuals nutrigenomics
recommendations) group reduced fat
intake at 12

months
NUGENOB Lifestyle Intervention 10 weeks 771 No 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




Article https://doi.org/10.1038/541467-023-41969-1 @ XAPOKOTEIO MANEMIZTHMIO

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

2UMTTEPAO AT

HueAétn POINTS agloAdynoe pia TTpoo€yyion atrwAeiag BApoug Baciopévn o€ YEVETIKEG TTANPOQPOPIEG.

* [lpokeiTal yia pia Tuxalotroinpévn KAIVik 6oKiurf 1Tou dnuooleudnke oTto TePIodIkd Nature Communications Tov OkTwRp1o Tou 2023.
*  2UpMeTeixav 143 dtoua pe uttePBOAIKO BApPOC A TTaXUCApPKIa, Ta OTToI0 XwpioTnKav Tuxaia o€ dU0 OPAdEG:

* Opada rapéupBaong: EAaBe eCATOUIKEUPEVES DIATPOPIKEC OUOTACEIC BACIOUEVEG OTO YEVETIKO TOUG TTPOQIA.

Opdada eAéyxou: ‘EAaBe yevIKEG DIOTPOPIKEG CUOTAOEIG XWPIG YEVETIKI ECATOUIKEUON.

*  Hrapéupaon dipkeoe 12 priveg, katd tn dIAPKEIA TWV OTTOIWV agloAoyABnkav n amwAgia BApoug, N oUCTAON CWHATOG KAl OEIKTEG
KapOIOUETABOAIKNG UYEIQG.

+ Kai 01 d00 opdadeg TTapouciacav onuavTikh attwAela BAPousg aAAd dev UTTAPXE OTATIOTIKA aNUavTIKr dla@opd oTnv atmmwAcia BApoug
METAEU Twv dUO ouddwyv Kal dev TTapaATNPEAONKAV ONUAVTIKES dIaPOPEC 0€ AAANOUG DEIKTEG UyEiag HETAEU TWV OUAdWV.

*  2UMUTTEPOCMATIKA, N TTPOCEYYION ATTWAEIOG BAPOUG Baciouévn O€ YEVETIKEG TTANPOPOpPIEC DeV TTaPEiXE ETTITTAEOV OPENOG OE OXEON UE

TIG YEVIKEG OIATPOPIKEC CUOTACEIC.

Héchsmann, C., Yang, S., Ordovds, J. M., Dorling, J. L., Champagne, C. M., Apolzan, J. W., Greenway, F. L, Cardel, M. |, Foster, G. D., & Martin, C.K. (2023). The Personalize d Nutrition Study
(POINTS): evaluation of a genetically informed weight loss approach, a Randomized Clinical Trial. Nature communications, 14(1), 6321. https://doi.org/10.1038/541467-023-41969-1
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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 (in = 42), high-carbohydrate diet (n = 40); f high-carbohy-
responders (b, €) and carbohydrate responders (¢, 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.

Héchsmann, C., Yang, S., Ordovds, J. M., Dorling, J. L., Champagne, C. M., Apolzan, J. W., Greenway, F. L, Cardel, M. |, Foster, G. D., & Martin, C.K. (2023). The Personalize d Nutrition Study
(POINTS): evaluation of a genetically informed weight loss approach, a Randomized Clinical Trial. Nature communications, 14(1), 6321. https://doi.org/10.1038/541467-023-41969-1
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Figure 2. Clustered boxplots depicting 3-month weight loss (A) per genotype groups of the rs1421085
SNP and (B) per genotype groups of the rs17752313 SNF. Results are not significant.

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 Obesity Leads fo Weight Loss Irespective of Macronufrient Composition. Nutrients, 16(17), 2842. hitps://doi.org/10.3390/nul1 6172842



< TIMIEFORA







Table 1

V- N\

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

Studies

Study design

Genetice factors

Major findings

Gene-diet interaction and weight loss

Lu Qja-b

ADepartment of Nutrition, Harvard School of Public Health, Boston, Massachusetts, USA

rs1 558902

i eral [33] N=T38; 2-y dict intervention | Diabetes associated JRST [R5 genetic vanants modified effects of dietary
rs2943641 carbohydrate on weight loss and insulin resistance
Erez er af [39] N=322; 2-y dict intervention | Obesity related LEP SNPs LEP genotype was related to weight regain from 7
to 24 months
Mattei et al [4T%] N=591; 2-y diet intervention Dinbetes associated TEFLY Dictary fat intake interacted with TOF7L2
SNP rsTHI3 146 genotype in relation to changes in BMI, total fat
mass, and trunk fat mass
Zha.ng et al [34%] N=T42; 2-y diet intervention Obesity related FTOSNP High-protein diet interacted with F7{? genotype in

relation to weight loss and improvement of body
composition and fat distribution

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

Hemni e af [36]

N=304: 9-m diet intervention

Dhabetes associated TCFTL2
SNP rsTHI3 146

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

Zhang et al [43]

N=T34; 2-y diet intervention

Lipid metabolism related
APOASSNP rs964 184

Dhetary fat mteracted with AP S genotype m
relation to 2-y changes in lipid profile

Zhang et al [45"]

N=T23;

2-y diet intervention

Hypertension associated NPY
SNPrs16147

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

Larsen o af [38]

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

768 tagSNPs for nutrient-
sensitive genes

Multiple interactions with GI or dictary protein on
waist and fat mass regain

Qi et al 2012 [13%]

N=T37T; 2-y dict intervention

Diabetes related GIPR SNP
rs2287019

Dictary carbohydrate modified GIPR genotype
effects on changes in body weight, fasting
glucose, and insulin resistance

Xu et af, [44%]

N=T34; 2-y diet intervention

BCAA associated PPMIK SNP
rs1440581

Diictary fat significantly modified genetic effects
on changes in weight, fasting insulin

Qi etal 2013 [49)

N=T38; 2-y diet intervention

Dhabetes associated RSV SNP
rs1 522813

[R5 genetic vanants modified the effects of diets
varying in fat content on the Met5 status

Brahe of af. [46]

N=841 (bascline); 6-m diet
intervention on weight loss
maintenance

240 tagSNPs for candidate

genes

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

McCaffery et al. [40]

N=3899; 4-y lifestyle
miervention in diabetic
patients

Obesity related SMNPs

Varations in the FTO and BDNF loci were related

to weight regam afier weight loss

Pan et al [35]

N=3819; 2-y intervention;
lifestyle modification and
metformin

Obesity related MC4R SNPs

rs1 TGGRG6 was associated with less short-term
{bascline to & 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;
dict and medication

21 SNPs related 1o

hypertension, diabetes, or

\Ubesil}' )

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

N -

BCAA, branched chain amino acid; CVI, cardiovascular disease; GI, glycemic index; MetS, metabolic syndrome; SNP, single nucleotide
polymorphism; TG, triglycende.

QiL. (2014). Gene-diet interaction and weight loss. Cumrent opinion in lipidology, 25(1), 27-34.
https://doi.org/10.1097/MOL0000000000000037
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! 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; * Center for Phygital Education and [nnovative
Sports Technologies, Plekhanov Russian University of Economics, Moscow, Russia; * Research Institute for Sport and
Exercise Sciences, Liverpool John Moores University, Liverpool, UK

ZUMTTEPAC AT
* H avrammékpion oTn CwUATIK AoKNon Kai TN diaira TTOIKIAAEl ONUAVTIKA HETACU TWV ATONWV.
* AuTtA n dlapopd oTNV AVTATTIOKPION 00rYNOE OE EPEUVEG VIO TOUG YEVETIKOUG TTAPAYOVTEG TTOU UTTOPEI VO

OUMBAANOUV € AQUTEG TIC ATOMIKEC DIOPOPEC.

* H ouoTnuartiki avaokoTtTnon €iXe WG OTOXO TOV EVTOTTIOUO YEVETIKWY OEIKTWV TTOU OXETICOVTAI UE TNV ATTWAEIX
AiTroug péow dialTag rp Aoknong.

 H avaokotnon avéAuoe 47 apBpa 1Tou TTAnpoucav Ta KPITAPIA EVTAENG.

» EvroTTioTNKOV QPKETOI YEVETIKOI OEIKTEC TTOU OXETICOVTAI PE TNV ATTWAEIQ AITTOUG.

* H katavonon auTwy TwV YEVETIKWY TTAPAYOVTWYV UTTOPEI v 0dNYAOEl O€ TTIO ECOTOMIKEUMEVEC KAl

QATTOTEAEOUATIKEC OTPATNYIKES YIA TNV ATTWAEIA AITTOUG.

Bojarczuk, A., Egorova, E. S., Dzitkowska-Zabiekka, M., & Ahmetoy, I.1. (2024). Genefics of Exercise and Diet-Induced Fat Loss Efficiency: A Systematic
Review. Journal of sporfs science & medicine, 23(1), 236-257. hitps://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

Baoika onpsia:

¢ IKOTOG: AlgpeblvNon TNG €TMdpaonC 91 YEVETIKWYV TTEQLIOXWYV TTOL OXETICOVTAI PE TNV TTAXLOAPEKIA OTNV ATTWAEIQ KAl
TNV EMAVATTPOCANWN PAPOLS O€ CLUPETEXOVTEC HME LYWYNAO KiVELVO Yia SIaPATN TOTTOL 2.

«  ME00odog: Avalvon Sedopevv aTto Ta Tmpoypduuata Diabetes Prevention Program (DPP) kai Look AHEAD, ottou

Ol CLPUETEXOVTEG EAAPaV TTapEuPaocn TPOTTOL {WNG YIA TNV ETTITELEN ATTWAEIAS RAPOLC.

« ArmoreAéopara: H mapouvaoia tov aAAnAopoppoL G ToL yovidiov MTIF3 (rs1885988) cuveEONKe e peyaALTEPN
ATTWAEIA BAPOLG PETA TNV TTAPEUPACN. QOTOCO, N miépAacn ALt 6&v NTAV COTATIOTIKA CNUAVTIKA YETA TNV
EPAPUOYN ALOTNEOTELWY KPITNPIWV.

¢ YOVOAKKQ, N JEAETN LTTOSEIKVOEI OTI, EVE OPIOHEVES YEVETIKEC TTAPAAANQYEG UTTOPEI VA €TTNEEACOLY TNV ATTWAEID
BApoLG, N YeVETIKN TTPOSIABECN &€V Eival O HOVOG TTAPAYOVTAG, KAl N TTAPEURAon TPOTTOL {WNG TTAPAUEVE KEVTPIKN
oTn dlaxeipion Tov PApoug.

Papandonatos, G. D., Pan, Q., Pajewski, N. M., Delahanty, L. M., Peter, I., Erar, B., Ahmad, S., Harden, M., Chen, L., Fontanilas, 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). Genefic Predisposition to Weight Loss and Regain With Lifestyle Infervention: Analyses From the Diabetes Prevention Program and the Look
AHEAD Randomized Confrolled Trials. Diabetes, 64(12), 4312-4321. https://doi.org/10.2337/db 15-044 1



Genetic Predisposition to Weight Loss and Regain With Lifestyle

Look AHEAD Randomized Controlled Trials

Papandonatos, G. D., Pan, Q., Pajewski, N. M., Delahanty, L. M., Peter, I, Erar, B., Ahmad, S., Harden, M., Chen, L., Fontanilas, 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). Genefic 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/db15-044 1

Intervention: Analyses From the Diabetes Prevention Program and the

Look AHEAD-specific weight-change trajectories
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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

study (see Table 1). Ancestry-informative principal components set at study-specific means.




3. 2YNOWH

3.1. EPQTH2EI> KATANOH2H2 KAl CASE STUDY



EPQTH2EI2 KATANOH2H2

1. Tieilval yevetiko okop kivbuvou; TL eivat éva TtoAuyovLdLako okop Kivduvou;

2. AvadEpate HEPLKES XPNOLUES BAoeLc avixveuong Aemtopepelwy yior SNPs ko PRS.

3. Ymdpyouv cuoxetioelc petafl PRS kat Staxeipnonc twv emumedwv Asiktn Madog Zwpatog; Yiapxouv
OUOXETILOELC LE TNV ULOBETNON CUYKEKPLUEVWV SLOTPOPLKWY CUUTIEPLPOPWV/ TIPOKTIKWV;

4. TlolEg elval ol poiimoBeoeLc yla TNV 0pBr) EpUNVELD TWV OTTOTEAECUATWY TWV YEVETIKWY OKOP KLVSUVOU ;

5. MNepypayte To Mwe Oa eppNVEVATE TIPAKTIKA Vol VPN TTou dSNAwveL OtL €va GRS oxetiletol apvnTka
KOl OTOTLOTIKA ONUOVTLKA HE Evav davoTuTo.



CASE STUDY

Kaukdolog avdpag eupwrmaikng katoywyng 40 etwv.

Yyoucg 1,70m, 100 kKiAwVv pe KaBLoTiko Tpomo {wh ¢ Kol KAvevocg eidouc puaotkn dpaotnplotnta.

Me Stayvwopévo Slappoikd TUTo cuvOPOUOU evePEBLOTOU eVvTEPOU (ZEE) Kal BLOXNULKESC EEETAOELG EVTOC
TwV oplwv, EKTOC amo ta enineda xoAnotepoAnc LDL (LDL=180mg/dL).

Opoluyog yia to aAAnAopopdo A Tou pLovovoUKAEOTLOLKOU TtoAUopdLopo rs9939609 tou yovidiou FTO,
TIOU QVIXVEVETOL OTO XPWHOoWHa 16 kot gival opoluyog yia to aAAnAopopdo G tou moAupopdpLlopol
rs10182181 tou yovidiouv ADCY3, nou Bploketal 0To XpwHOoWHA 2.

To dtopo Sev mopouotalel vTtepAutdatpio, olkoyevr uTtepxoAnotepoAalLuia i Slatapayuévn avoxn otn

YAUKOUN, OUTE OLKOYEVELOKO LOTOPLKO TWV €V AOYW 1 AAAWV SLatapaywy.



BHMA 1°

Evnuépwon kat Antoktnon Enkatponoinpévne Nnvwong yia tnv A§toAoynon tng Mevetiknc NAnpodopiag

210 €V AOyw TapAdeLypa, To Atopo sivat opoluyo (AA) yia tov MNIM rs9939609 tou yovidiou FTO.

Mta cuvtopn avaockomnon otn cuyyxpovn BiBAoypadia Ba amokaAUPEL TWE O CUYKEKPLULEVOC YOVOTUTIOC OF
MANOuopOUC TTOPOUOLWY XAPAKTNPLOTLKWY LE TO ATOMO, OXETileTal pue auvénuevn npodlabeon avamtuéng
TLOXU O QL PKLOLG.

ALODOPETIKEC HEAETEC OXETIKA HE TNV TUOAVI) OUXETION TOU ME TNV OmwAsla PBdapouc beixvouv
OVTLKPOUOLLEVOL OTTOTEAEOHATA, KATIOLEC OE(XVOVTOC OTATLOTIKA ONUAVTLKEC SLadOPOTIOLNOELS LETAEY TWV
opoluywv yLa to dAAo aAAnAopopdo tou MNIM (aAAnAdpopdo T) atopwy, Twv ETEPOIUYWV ATOUWY KoL TWV
aTOpwV PE yovotumo AA, ocov adopd TNV amokplon SladopeTikwyv SLatpodlkwyv oXNUATWY LE OTOXO TNV
amwAEeLa BAPOUC KoL KATIOLEG AAAEC OXL.

To atopo eivat opoluyo yia 1o aAAnAopopdo G tou moAvpopdLlopov rs10182181, to onoio ¢paivetal, amo TN
BBAloypadia, va oxetiletal pe auvénpEvec TOAVOTNTEG KAAUTEPNG OMWAELAC PdApoug, UuUTO TNV
TIPOOKOAANGN O€ SLaTPOPLKA OYXAUOTA XOUUNANC TIEPLEKTLKOTNTAC OE Almoc.



BHMA 2°

YrnoAoyLopog Evepyetokwv Avaykwv

YroAoyilovtag tov AMZ tou atopou [{AMZI= Bapog/ (Yyog)2 ] = 100kg/ (1.70)2 m2 = 34.60 kg/m?2
Bplokoupe OTL QVAKEL OTNV KOTNyopla TWV TOXUCAPKWV KOL TILO OUYKEKPLUEVA, OTNV Katnyopia tNg
nayvoopkiag dsutepou Babuov (30kg/m2 < AMZ < 35kg/m?2 ).

To atopo Sev BplokeTal o€ VOGOKOUELOKO TIEPLPAAOV Kal dev avadEpel Stayvwopevn GAEYUOVN.
* Eflowoelg Harris & Benedict

To atopo avadepel xapnAo eninedo puoiknc Spaotnplotntag Kot EAAELP N CUOTNHUATLKAG ACKNONC.
 PAL=1.3

To atopo eivat maxvoapko Kal evoladEpetal yia anwAela fapouc.
e KaBnuepvi peiwon Bepuidwv kata 500kcal.



BHMA 3°

Awapopdwon Aratpodikol Ixpatog Kat Zuotaon AtattoAoyiov
* To dtopo eival opoluyo yia 1o aAAnAopopdo G touv MNIM rs10182181.

e JUuVeETWC N TpooTiaBela anwAslag Bapoug tou duvatal va wdpeAnBel amod tnv vwoBETNON OXAUATOC
XoapunAoU o€ Almoug (to onueio autd afloloyeital ocuvexweg, PACEL TNC EMUKOALPOTIOLNUEVNG
BLBAloypadiag).

* To dtopo avadépel Steyvwopevo 2EE.

e Juvenwg, uoBétnon dlattac xapunAng oe FODMAPS, w¢ UNXOVLIOUO QVTLLETWITLONG TIPWTNG YPOLUUAC TOU
ouvOpouou, umopel va wPpeAnoel tn pelwon TNG BaputnTAC KAl TNG CUXVOTNTAC TOWV CUUMTTWHATWV
tou 2EE.

* To ouvIoTWHEVO SlattoAoylo pmopet va epLexel 50% vdatavBpakec, 28% Almog, 22% npwteivn, mpoocAnyn

Amapwv o€Ewv €wg 8% Kal peiwon Twv Tpodipwy pe uPnAo neplexopevo FODMAPS.



BHMA 4°

Evnuépwon kat Antoktnon Enkatponoinpévne Nnvwong yia tnv A§toAoynon tng Mevetiknc NAnpodopiag

* Emefrynon tng yevetikng mAnpodopiag oto Atopo.

* AvdAuon tng npodldBeonc yla avantuén maxuvoapKkiog, aAAAd Kol Tou pOAOU TNG YEVETLKNAC TtpodldBbsong otn
ol OoTOON TOU OUYKEKPLULEVOU SlattoAoyiou.

* H Aoywkn Stapopdwong tou Slatoloyiou e€nyeital oto ATOUO KoL TIPOTELVETAL N A0 KOWOoU Eemtloyn

KATAAMNAWV Tpodipwy yLa eLoaywyn.



BHMA 5°

Evnuépwon kat Antoktnon Enkatponoinpévne Nnvwong yia tnv A§toAoynon tng Mevetiknc NAnpodopiag

* To dtopo teAel umo tn Slapkn MapakoAolBnon Tou emayysApatio vyeiag.

* Emavaéloloyeitol To fApog Tou atopou, aAAd Kol OEIKTEC CWHATIKOU ALTTOUC KoL TO GUVOAO TwV BLoXNULKWV
delktwy, ocupmnepAapBavopevng tng xoAnotepoAng LDL. AloAoyouvtal mBavwe EVEPYETIKEG EMLOPAOCELC TNG
uLoBETNoNC Tou SLatpodlkol oXAUATOC 0TN MELWON TWV EMUMTESWV TNC.

e Aflohoyeital n oUVOALK TtPOOdOC TOU ATOMOU Kal emavaéloAoyouvTal oL oTOXOL Kol N CUUMOpPwWaon OTo
TIPOTELVOULEVO OXAMA, OVAAOyQ HE TNV MAPATNPOUUEVN ETLTUXLOL KAl TA TPOBANUOTO TTOU aVAPEPEL TTWC
OVTLULETWIILOE TIOU ATOUO.

e Afloloyeital pakpomnpoBeopa n dStatpodoyovidiwpatikil aAAnAenidpaon oto emninedo Tou ATOUOU ATO TOV

ETOlyYEApOTIOl UYELOC KOLL LETA TNV ETTLTUXN 1} OXL OAOKARpWON TNG TPOOTIABELAC TOU.
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