ANNAemidpaoelc yovidbiwv- dtatpodnc otnv

oY oopKio

Ap. Apyvplov Avayvwaotng, B.Sc., Ph.D.

Epsuvntic EOvikov Kévtpov 'Epsuvac kat Texyvoroyikng Avantuving (EKETA)

Emiotnuovikog Zuvepyatnc latpeiov Atmdiwv kat IpoAnyn¢ twv Kapdiayysiakwv
Noonpatwv B’ [TIadiatpiknc KAwvikig tov AILO. IL.T.N. AXEIIA
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(dGenomics (DNA) [

d Transcriptomics

1 Proteomics
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g fovIO LW MOTLKN A

O H peAétn Tou YOVISLWOUATOG TWV
OPYQAVIOUWV

O To yovidiwpa eival to dBpolopa OAwV
TWV YOVISLWV KoL TOV YEVETIKOU

VALKOU TTOU KAN|POVOLOVVTAL OTIO TOUG
YOVEIG

A To avBpwtivo yovidlwpa eival OTTwG
eva BLBALo
e Me 3.10° ypaupata

e Avtiotolyet oe 5.000 topovg twv 300
oeAldwV EkaoTOG

e 'Eva avtiypago avtov tov BiAlov
£X0LVV oXeS0V OAa Tar KUTTAPA (HE TNV
LLop1) TOL DNA)
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Texvoloyiec AAAnAovxtonc DNA
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H amokwdikomolnon touv avlpwrivou

YOVLOLW atoc

1000 Genomes
o pencme ’ . s
h&- w T 2 . A Deep Catalog of Human Genetic Variation
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YUUTIEPAOLOTOL

e Elpaote 1610t katd 99.9% arAd to 0.1% avaupeoo
O0TOVC AVOPWTIOVC UTTOPEL VO ETNPERCEL TNV
OVTATIOKPLOT OGS OTNV TPOPT) KL 0TO TEPLRAAAOV

* AUTEG OL LLKPEG SLOLPOPEG LTTOPOVV VA EENYTICOVY
T.X. 1) YIOTL LEPIKA ATOUO EVW TPWVE TIOAV OV
avEAVOLV avTloToLYa LE AAAOVG TO BApOg TOUG 1)
dev avamtUoo0oLVV aoBEVELEG IOV cLvoYeTI(OVTaL LIE
™V Toyvoapkia 2) Tnv Sta@opeTikn amokplot o€
papuokoBepaTeleg.
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Elpoiote oAot LdLot;

HALKLwPEVOL

YriépBapol - Mayxvoapkot
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Ouadormnoinon NMAnBuopou

General
Population

Grouped Population

~— Obese

 Diabetic

|

. Elderly

. Pregnant

|

i

Individualized

—> Genetic profile

More General diet

Personalized diet to

maximize the result
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Clinical assessment incorporating a personal genome

EvanA Ashley, Atul | Butte Matthew T Wheeler, Rong Chen, Teri E Klein, Frederick E Dewey, Joel T Dudley, Kelly E Ormond, Aleksandra Paviovic,

Alecander A Morgan, Dmitry Pushkarev, Norma F Neff, Lovanne Hudgins, Li Gong, Laura M Hodges, Dorit 5 Berlin, Caraline F Thorn,
Katrin 5angkuhi, Joan M Hebert, Mark Woon, Hersh Sagreiya, Ryan Whaley, JoshuaW Knowdes, Michad F Chou, Joseph ¥ Thakuria,

Abraham M Rosenbaum, AlexanderWait Zaranek, George M Church, Henry T Greely, Stephen R Quake, Russ BAltman

Lamcet 200 375 1525-35

Disorder
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- Coronary artery disease

- Type 2 diabetes

- Depression

- Prostate cancer

- Asthima

- Hypertension
—Myocardial infarction

- Przudpescfoliation ghucoma
— Proriasiz

- Mon-Hodglan lymphoma
- Rheumatoid arthritis

I Colorectal cancer

- Bultiple sclerosis

- Lumg cancer

- Eladder cancer

- Malignant melnoma
- Al heeimer’s disea se

- Schizophrenia

- Kidney cancer

— Periodontitis

- Stroke
 Oesophageal cancoer
- Bultiple myeloma

- kigraine

- Bipolar disorder

- Type 1diabetes

- Ulcerative colfitis

- Crohin's disease

- Systermic upus erythematosus
- Graves’ disease

- Age-related macular degeneration
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Moapola autd o pawvotumog dev e€aptatol LOVO Ao TO
VEVETLKO poc utoBabpo

Environment plays an important role in making each

person unique
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Gene-Nutrient
Imbalance
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Physical activity
Whole grains
Fruits
Vegetables
Soy protein

High fat/calories —— PRI ek
High n-6 fats Genetic Susceptibility
Growth factors ( Polymaorphisms )




Carcinogen metabolism

Inflammatory ; m Hormone regulation

Bioactive food
components

Cell differentiation



5. Methyl group attach
to specific sites on
the DMNA stramd

1. Ingestion of
nutrients

Mucleus

Tightly coiled
DNA strand

folate and choline
enter the cells

Snng:
Marrow

3. Nutrients absorbed
by small intestine b
and transported via |
the blood stream to |
cells in the body :

6. DNA methylation in promoter region down-regulates and
silences gene expression, Cell division is supressed




Ertippon tne Statpodnc otnv avarmntuén

KiTpivo " Agouti

[TpoSi&Beom
v SafnTn dvooAoykd
tuTttov 11,
KapKivo

Maternal Supplements with zinc methionine

betaine choline, folate B,,
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EPIGENETICS AND EPINUTRITION: «EPIGENETIC» FOODS

Artichoke Oleander
({Silymarin) [Cleanderin)

Garlic
[Daallyl suifide, ajosne,
S-allyl eysteine, allicin)

Red grapes Red chilli Turmeric Cloves Honey-bee propolis Cruciferous
{Resveratrol) {Capsaicin) {Curcumin) (Eugenol & |Caffeic acid, CAPE) vegetables
isoeugenal) | Sulferaphane)
g\‘ﬂ W/
Pomegranate Ginger Soybean Aloe
(Ellagic acid) (B-Gingeral) (Ursalic acid) (Genistain) (Emadin)

™

GSTM1, GSTT1, GSTP1, and GSTA1 Polymorphisms and Urinary Isothiocyanate Metabolites
following Broccoli Consumption in Humans - The Journal of Nutrition 2007
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Ertippon tng dtatpodnc otnv EkPpoacn Twv yovidiwyv

Genome-Wide mRNA Expression
Analysis of Hepatic Adaptation to
High-Fat Diets Reveals Switch from
an Inflammatory to Steatotic
Transcriptional Program

Marijana Radonjic et al.
PLoS One. 2009; 4(8): e6646.

ate phase

3

S TS time paint
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FEEE i 6w 6 e, . ., HFBT = beef tallow - based high-fat diet
- T O o~ - O . ) )
t s ErerTExETEEEE HFP = palm oil- based hlgh—fat diet
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Atatpodikn Novidtwpatikn - Nutrigenomics

* O TOUEQG TNG YEVETIKNG EPEVVAG IOV LEAETAEL TNV
ETILPPOT) TNG TPOPNG OTNV EKPPACT] TWV YOVISIWVY,
TPWTEIVWV KL LETABOALTWVY KL GTOV EAEYYO TNG
OLOLOOTAONCG.

* ALaTPO@IKN YEVETLIKY) (Nutritional Genetics) €lvalL 1) LEAETN
NG ETPPONG TWV YEVETIKWYV TTIOAVUOPPLOUWY GTNV
SLTPOoPN Kol 0 pOAOG AUTWYV OTNV ELPAVION
acOeveELWV
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The new era in nutrition science is called “nutrigenomics”. It is
believed that nutrigenomics will

revolutionize wellness and disease management.

The Next Wave
in Nutrition
Research

By

Dr. Nancy Fogg-lohnson
and

Alex Mearolli

Life Sciences Aflance
Fleasanfon, CA
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The “Omics” of Nutrition
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TL pog OELYVEL N EpELVA

e Mn kataAAnAeg Slalteg o€ oplopEVA ATOUX
TPOSLHBETOVV TNV EUPAVIOT aoBeVELWV

o XNUIKEG OVOIEG TWV TPOPLUWV ETNPEALOVV TNV
EKQPPAOT] TWV YOVIOLwV KAl TNV SOUN TOV YEVWUOTOG
(deg emiyeveTikn)

e Kdmowa yovidia emnpedlovtal amo tnv dlatta kol
LTTOPOVV VA T IEOVV POAO GTNV EUPAVLIOT] XPOVIWV
aoBeveLwV

o AlaTpo@iKn) e€aToplkeVUEVN TTapEUfaon Bacllopevn
OTIG TIANPOYOPLEG TWV YOVIS LWV UTTOPEL VO ATIOPEPEL
ATITA ATTOTEAEOTUOTA 0TV BeATiwon TG vyelag

3/17/2011

/




Emtippon yovotumnou o€ dlaltnTikn mapepBaon

Improved Weight management using genetic information to personalize a calorie

controlled diet
Arkadianos et al. 2007

50 patients were in the nutrigenetic group

43 patients did not receive a nutrigenetic test.

BMI reduction at 100 and > 300 days and blood fasting glucose were measured.

Table 5: Weight and BMI loss (or gain if negative) in the two groups.

Mon tested group Mutrigenetic group P<*

Time n weight Akg ABMI % lost n weight Akg A BMI % lost

point as % of (kglm?)  weight as % of (kg/im?)  weight

baseline baseline
baseline 43 100.0% 50 100.0%

3045 35 95.4% 477 1.59 94.3% 40 96.3% 370 210 92.5% 0.50
90-100 23 92.2% B.42 278 B6.9% 26 93.4% 6.42 3.51 96.1% 0.64
[ 00—300 36 93.4% 6.94 2.35 88.9% 44 92.9% 6.88 3.19 96.4% 029
> 300 22 103.2% -1.74 -0.86 31.8% 26 95.6% 3.6l 254 73.1% 0.023

Conclusion: Addition of nutrigenetically tailored diets resulted in better compliance, longer-term BMI

reduction and improvements in blood glucose levels

(-
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[evetikn MNpodLabeon

e ['eveTikn SLa@OPOTIONOT TTOV UTTOPEL VO EMNPEACEL
TOV (PALVOTUTIO EVOG ATOUOV OAAQ ELVAL LE TNV OELPXA
™G EEAPTWUEVT ATO MEPLLAAAOVTIKEG CLVOTKEG.

e TaTl'evetika TeoT pmopov va Selouv ol AToU
EXOULV TIPOSLABEDT YLt CUYKEKPLUEVES AOOEVELEG.

o [L.y MetaAAd&els ota yoviSia BRCA1 kat BRCA?2

TPOSLAOETOVV 0€ KAPKIVO TWV woBNKwWV KAl TOV
LLaoTov.
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Mwc ektipatol n mpodlabeon;
* OKOYEVELOKO LOTOPLKO

e Bloynuikoi Selkteg
e AvaAvon DNA (I'evetikn [IpoSiaBeon)
e 'EAeyxo¢ o€ 6A0 To Yovidiwpa (3.10° Baoelg)
YymAd k6otog
[IAnpo@oplieg o pe Ta onuepLva dedopeva Sev HmopoLV va
aéloAoynOovv

Ymep@optwon’' amo TAnPo@opieg Tov SVOKOAX AELOTTOLOVVTAL
amo tov latpo — AlattoAdyo- Alatpo@oAdyo
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Erttdoyn MNovidiwv

e EmAoyn voonpatog
e 'Epeuva o€ YEVETIKEG BAOELG SESOUEVWV
e BlomAnpo@opikn avaivon
e Meyadeg [ToAvkevTpikeg MeAETeg
e MeAéteg otov EAAnvViko ITAnBuouo
* YUOXETLON TWV ATIOTEAECUATWV
* YUOXETLION TWV EMAEYUEVWV YOVISLWV

o [TaveA yovidlwv
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MNayxvoapkia kot Mevetikn MNMpodiabeon.

[Mooca yovioLa;
OMIM

Johns

Hopkins My NCBI H
Online Mendelian Inheritance in Man University 2ign Inl [Reqgister]

All Databases Mucleatide Protein Genome Structure PMC

Search OMIM v for obesity ) | Go | [cClear| Save Search

[ Limits | Previewindex | History | Clipboard | Details |
Display | Titles v| Show |20 »| Sendto |v|
[Au: 439 ] OMIM UniSTS: 83 | OMIM dbSNP: 151 m

Items 1 @ of 22 Next ————— =

[11:2601665. OBESITY GeneTests, Links Turn Off Clear
LEANNESS, INCLUDED

Gene map locus 17g21. 1622, 1pter-p22.3. 11g13. 8p12-p11.2. 5q22-923. 6g16.3-g21. 5933. 5g32-g34. 3q13.2. 4g31. 3p23. Ck abesity (439)
3p26-p23 1p36.1 2p233 18gq22

OMIM

» SEE MOre...
[02:+164160. LEPTIN: LEP M3, GeneTests, Links

OBESE. MOUSE, HOMOLOG OF: OB
Gene map locus Tg3l3

[13:%605552. ABDOMINAL OBESITY-METABOLIC SYNDROME Links
ABDOMINAT OBESITY-METABOLIC SYNDEOME QUANTITATIVE TRAIT LOCUS 1, INCLUDED

27_g24. 3q27

Gene map locus 492224 392

04:2612469. WILMS TUMOR, ANIRIDIA, GENITOURINARY ANOMALIES. MENTAL Links
RETARDATION. AND OBESITY SYNDROME: WAGRO
Gene map locus 1lpl3-pl2. 11pl3

3/17/2011

/




e

MeAetn tnc BiBAloypadiac: FTO

Nat Genet. 2010 Dec;42(12):1086-92. Epub 2010 Nov 14.

Overexpression of Fto leads to increased food intake and results in obesity.

Church C, Moir L, McMurray F, Girard C, Banks GT, Teboul L, Wells S, Briining JC, Nolan PM, Ashcroft
FM, Cox RD.

Int ] Obes (Lond). 2010 Oct 26. [Epub ahead of print]

Association between the FTO rs9939609 polymorphism and leptin in European
adolescents: a possible link with energy balance control. The HELENA study.
Labayen 1, Ruiz JR, Ortega FB, Dalongeville |, Jiménez-Pavon D, Castillo M], De Henauw S, Gonzalez-
Gross M, Bueno G, Molnar D, Kafatos A, Diaz LE, Meirhaeghe A, Moreno LA.

Endocrine. 2010 Nov 10. [Epub ahead of print]

Combined effects of FTO rs9939609 and MC4R rs17782313 on obesity and BMI in
Chinese Han populations.

Huang W, Sun Y, Sun J.

Mol Nutr Food Res. 2010 Dec 1. [Epub ahead of print]

Evidences on three relevant obesogenes: MC4R, FTO and PPARY. Approaches
for personalized nutrition.

Razquin C, Marti A, Martinez JA.
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To mapadeypa tov FTO ota Moadla
[ToAvpop@Lopog A/T
* To A aAANAOLOP@O CLOYXETI(ETAL OE TTALSLA EVPWTIATKTG

KATOHYWYNG LE AUENUEVO CWUATIKO BAPOG KAl auENUEVO BMI

LLE:

e ¢évapén ¢ mayvoapkiag og veapn nAkia. H yevetikn
emtidpaomn oto BMI avéavel pe tnv mapodo Tov XpOvou UE
KopL@won otV nAkia Twv 20 etwv. H emidpaon eival
eU@avNG N6 oo v NALKIa Twv dVo eSopuddwv

* KATAVAAWOT TTIEPLOCOTEPTG TPOPNG VOTEPA ATIO EVA TIAT|PEG
YELUX oV TPOCPEPOEL KATL EVYEVOTO - HELWUEVO aloBnua
KOPEGUOU

* TAOT KATAVAAWONG TIEPLOGOTEPOV ALTIOVG KOL GUVOALKNG
evepyelag (Beputdikn mpocAnym)
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e

To napadeypa tov FTO otouc EvnALKeC

To A aAAnAduop@o cuoxeTileTal E:

auENUEVO cwuaTiko Bapog, avénuevo BMI kat vmodoplo Almog
Evapen TG TayvoapKiag oe veapr nAkio

LELWUEVO aloBNua KOPETUOV LETA ATIO EVa YEV U

19% avénuevo kivdéuvo yla epgavion dwafintn tomov Il

KaBe avtiypago tov A aAAnAopdpov tpooavéavel to BMI katd 0,4
kg/m?. ZTIG YUVAIKEG e GUVOPOUO TTOAVKUOTIKWY woBNKwWV KABE
avTlypago tov aAAniopop@ov avgdvel to BMI katd 1,56 kg/m?.

ZTov yovoTtuTog AA n mBavotnTa ylo mayvoapkia avéavel katd 67%
KoLyl vtepoAko Bapog katd 38%.

Ta atopa pe tov AA yovotumo epgavifovtal pe vymAotepo BMI,
woTO00 KepSL{ovv Alyotepo Bdpog edv akoAovBNCOVV TO TTPOTUTIO TNG
LeEcOYELAKNG Slaltag o€ StdoTnpa 3 XpOvwv
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Epyaotnplokn diepevvnon noAvpopdplopwy - Epnelpia Epyaoctnpiov Autbiwv
kat MpoAnyYnc twv Kapdrayyetakwv Noonpatwv B’ Nawdiatpikng KAwWIKAC

Texvikr) HRM yovidio FTO

Mormalized Graph l Difference Graph]

Texvikn PCR yoviSio ACE

ID ID ID DD 1I

Mormalized Fluorescence

10

Y Y Y Y Y Y Y i
ﬁ 76.5 770 TT.E 8.0 T8.5 78.0 79.5 80.0 80.5

=C

M. |ﬂ Mamne | Genotype | Confidence %
1 2 Ay 98,72

2 10 P AT 100.00

1 s TT 100.00

5 BE: T 55.45

i 13 AT 99.27

35 . Fiosg far 100.00
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E€atouikeupevn Atatpodn

ABrjuata yio po EEATOULKEVIEVT SLATPOPN
BaollOUEVN O€ YEVETIKO EAEYYO
e ['eVeTIKO TEOT

e ASLOAOYNOM TWV ATOTEAECUATWY ATIO E181KOVG laTpovg
KOL CUUBOVAEVTIKI) UTTOOTIPLEN

e [Ipocapuoyn tov diattoAoyiov, TpoOTOL (WG,
eVOEXOLLEVTC (PAPUAKEVTIKNG TTAPEULAONG KTA.
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Yupnepaocpota l

e H ¢kgppaomn twv yovidiwyv enmmpedletal amo TNV
Slatpop

e [ToAvpop@lopol ota yovidia emmpealovv To
aTmoTEAEOUA TNG SlaLTag.

e H mAnpo@opia atmo tov EAeyyo Tou DNA pmopel va
oLUBAAAEL 0TV TTPOANYT KoL KAAVTEPT)
QVTLLETWTILOT] VOOT|PWV KATACTACEWYV OTIWG 1)

[Toyvoapkia, o Ataffnng tomov Il kot ta
Kapoiayyeiaka Noonuoata.
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Jupnepaocpata i

* H avdAvon touv DNA Selyvel TNG aAAYEGS

(TOAVHOPPLOUOVG) TTOV VTIAPYOVV OTA YOVISLa Kol
TPoSLBETOVV YIa KATIOLA AoOEVELNL

e H avdAvomn DNA pmopel va xpnolpomotn0el
TPOANTITIKA OE ATOUN TTOV OEV £XOVV ELPAVIOEL TNV
aocBevela (Y. Tadla) aAAd Kal wG epyaAEilo oTa
XEPLX TOV YIATPOU — SLATPOPOAOYOU — SLALTOAOYOV
Yyl TNV €€QTOUIKEVLON TN G VYLELVOSLALTNTIKNG
TUPEULAONG WOTE VA TTETUXEL KAAVTEPO
QTOTEAEO A,
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Yac¢ Evyapliotw
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