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Disclaimer
AnAwBeioca ocLYKpoLOoN CLUPEPOVTWV: Kauia

Ol aTTOYEIC TOL OMIANTH OEV ATIOTEAOVV
KOl aTTOYEIC TNC ELPpWTIAIKNAC YTINPEoiag PapuaKwy
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PAPLAKOYOVIOIWHUATIKI

H VEVETIKN aITIOAOYia TNC dIAPOPIKNE OVTIOTIOKPIONC EVOC
OTOHOL/ACBEVOUC OE IO OLYKEKPIMEVN BEPATIEVTIKI aywyn,
UE ATIWTEPO OKOTIO TNV ETTTEVEN EEATOUIKELUEVNC BEPATIEIDC.

L

ddappako TOZIKO ddappoko TO=ZIKO
Ha ENQMPEAEZ Kol MH EMNQ®EAES

&% / 1510 6layvooor]
13100 BEPATIEVTIKI |

®appoko MH TO=IKO aywyn dapuoko MH TOZIKO
s, MO MH ENQOENES Kot ENODEAES
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lOTOPIKN avadpoun

ITtIToKpATNC (4°¢ aiwvac 1t.X.):

«Eival onNuavTIKOTEPO VA YVWPIZEL KAVEIC Ti €id0VC
AVOPWTIOC TIAOXEL OTTO PIO AoBEVEIN TTOPA ATIO Ti £id0UVC
O0BEVEIO TIAOXEL KATIOI0C AVOPWTTOC»

F. Vogel (1959): Elcaywyr TOL OPOUL «POPUAKOYEVETIKI».
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H onuaacia tn¢ PoapuaKoyovISIWHOATIKINC

Mavw arto 50% tou
YEVIKOU TTANBLO OV Kal
¥ TV 000evwV £XEL

7 4 OANAYEG OTO YEVETIKO TOU
UAIKO TTOU £TTNPEAN{OLV
TNV aVTATIOKPION OTO
OUXVOTEPQ
OUVTAYOYPAPOVHEVA
PAPUOKA.

... Y10 KOPKIVO, VELPOWLXIOTPIKA Voo UaTa,
KapdAloAoyIKa voonuata, HIV, ....
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JHIVERE T

DOAPUOAKOYOVIDIWHATIKI KOl KAIVIKIN TIPAEN

> UYKEVTPWN @APUAKOL OTO dipa

2,200,000 aoBeveic/eTOC KATAARyOLV OTO
SL e Slow metabolism VOO OKouEeio otig HIMA = 6% OAwV Twv
R VOGNAEIWV
106.000 BdavaTtol/etog =2 5n aitia Bavdatou

~, | Fevetikn ?17? OEPATIEVTIKO EVPOC

Ultra-rapid ‘metabolism

MOVO 25-60% Twv aoBeVV
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PAPLAKOYOVIDIWHATIKI KOl
KAwvIKN MNpaén
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ATIOTEAECUATIKOTNTAO OTO tamoxifen
[epittov 500,000 aobeveic AaupBavouv tamoxifen

CYP2D6 srtnpeadel Tov YETAOAIoOUO ToL tamoxifen
OTOV EVEPYO PETAPBOAITN TOV, endoxifen, TO OTtOIO €ival
30-100 popEC EVEPYOTEPO.

Ta ATopa TTOL PEPOLV YEVETIKI aAAayn oto CYP2D6 Kai
LETABOAI{OULV OVETIAPKWCE TO PAPMOKO ATIOTEAOULV TO 7
— 10% Tou YyeVIKOU TTANBLOOV.

To CYP2D6 eveEXeTal OTOV UETOBOAIOUO TIEPICTOTEPWV
a1t0 200 CLXVOTEPA CLUVTAYOYPAPOVHEVWV PAPUAKWV.
> NMEPQ, EXEL avapePOBel 35% BaBuOC artoTuxioag otn
Beparteia o ortoiog Ba pTtopovoE va PEIwBel oto 10%
O€ OLVOLAOMO PE avaAvon DNA, cOPPWVA E TO

<ex. EOVIKO '1dpupa ‘Epeguvag yia tov Kapkivo otig HIA.



CYP2D6 Kot petaoAlopog tamoxifen
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CYP2D6 Kot petaoAlopog tamoxifen
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[fovotuTtoc CYP2D6 kal ettiTteda endoxifen
(evepyOC PETABOAITNG)

Endoxifen (nmol/l
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AVTOTIOKPION O€ PETEYXEIPNTIKN BEpaTieia
ue tamoxifen kat yovoturto¢ CYP2D6
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Goetz, M. P. et al. BCRT 2007



Thiopurine S-methyltransferase (TPMT)

298 UNRELATED ADULTS
r -
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0 5 10 15 20
TPMT ACTIVITY, UNITS/ML RBC

X0, xanthine oxidase; TPMT, thiopurine S-methyl transferase; HPRT, hypoxanthine phosphoribosyl
transferase; IMP, inosine monophosphate; GMP, guanine monophosphate.

(Amnd: Weinshilboum, Drug Metab Dispos 2001;29:601-5)



To yovidlo TPMT

| Variant
AlG Cauc.: 0.5%
(2380 Afric.  0.0%
Ma=Pro Asian: 0.0%

"3A - | Variant
ME Cauc.: 4.5%
G4b0A  AJOC  Africc 0.0%
Ala>Thr Tyr}ﬂ,ﬁr Asian: 0.0%

< IR
ATG | Cauc.: 0.0%
Afric: 7.6%
ATIOG o 2.3%

Tyr>Cys
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TPMT activity fnmol 6 methy'thioguanine X 3~ Hb % h~)
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H avaAuon DNA TTpoBAETIE
>95% TOUL @AIVOTUTIOU

(Schaeffeler et al 2004 Pharmacogenetics)
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Meyling H. Cheok and William E. Evans
Nature Reviews Cancer 6, 117-129 (February 2006)



Warfarin

e > 50 XpOVIO KAIVIKI EUTIEIPIO (WC EVA OTTO TA ATIOTEAECHUA--
TIKOTEPO OVTITINKTIKA.

e H warfarin xpnolipgoTtoleital yia tn Oeparteia
OpOUBOEUBOAICUOV OE TIEPITITWOEIC BpOUBOTEWV,
TIVEVUOVIKNG EUBOANC, 0&eiag KaOPAIOTIABEIOC, KOATTIKIC
HOPHOPLYNG, KATL.

e H xprjon tn¢ avéavel CLUVEXWC UE
TtTavw artto 30 eKkatoppLpla o
OUVTOYEC OVA £TOC. 2003

e Ayopa 0.5 diekatoppupiwv USS o
TIOY KOO HHWC. m

Total prescriptions for warfarin

2006

8] 10 20 30 40 million
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A genome-wide scan for common genetic variants with a large influence on
warfarin maintenance dose

Gregory M. Cooper,’ Julie A. Johnson,?® Taimour Y. Langase,? Hua Feng,? lan E. Stanaway, Ute |. Schwarz,*
Marylyn D. Rilchie,® C. Michael Stein,® Dan M. Roden.® Joshua D. Smith,’ David L. Veenstra,” Allan E. Rettie,® and
Mark J. Rieder?

'Department of Genome Sciences, Univarsity of Washingtan, Seattle; *Department of Pharmacy Practice and Center for Pnarmacogenomics and *Department
of Medcine (Cardovascular Medicine), University of Florida, Gainesville; 4Division of Clinical Pharmacology, Department cf Medicine, Schulich Schoal of
Medicine and Dentisiry, Univarsity of Westarn Ontario, London, ON: Departments of SMolecular Physiology and Biophysics and SPhamzcology and Medicine,
Vanderbill University. Nashville, TM; end Departments of "Pharmacy and *Med cinal Chemistry, University of Washingten, Seattle
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FDA: Aooelg warfarin w¢ Ttpog ToV avTioTolxo
YOVOTUTIO OTIC 0ONYIEC TOU PaPUAKOL oTI¢ HIMA

.5, Depatmeant

U.S. Food and Drug Administration

FOA Home Page | Search FOA Site | FDA A-F Index | Contact FOA

l;f. H E:B.".tl :ar'u_:l

FDA News
Range of Expected Therapeutic Warfarin Doses Based on CYP2C9 and VKORC1 Genotype

VKORC1 , ,
“1/*1("normal ") *1/%1

GG ("normal”) =7 ma 57 mg
AG -7 mg 3-4mg

A My -4 mg

CYP2(9
i 22 *1/*3
3-4 mg -4 35 M
3-4mg -4mg (.3-2 Mg
0.52 Mg 0.5-2mg (.32 Mg

t3,t3
0.3-2my
0.3-2mg

0.3-2mg

Cne-third of patients receiving warfarn metabolize it quite differently than expected. Kesearch has shown that
some of the unexpected response to warfarin depends on a patient's variants of the genes CYF2CY and
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PAPLAKOYOVIOIWHUATIKI
KOl EPELVA:

Eapuoyec o€ VEA (pAPUOKO
KOl VEEC OIOBEVEIEC



H avtattokplon otn Bepartteia e AiB10 HOVIOKOTOBAITITIKWY
aoBevwv oxeTidetal e To yovidlo ACCNI1: MBaveg
TIPOEKTAOEIC OE TIEPITITWOEIC OUTOKTOVIKOU 10E0OUOU
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Squassina et al., Pharmacogenomics, 2011; 12(11):1559-1569.
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‘Evag apXottoeAANVIKOG vaog wg mapadeypa epappoyng
TNG YOVISLWHATIKN G EPpEVVAG OTNV KALVIKA Ttpa&n

COVISIWHOTIKI IOTPIKN
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«MeTtappaon» TNC PAPUAKOYOVIDIWUATIKNG

Homs  About Feedback Contact

Pharmacogenomics

in clinical practice

@ Sign up now

=or Medical Prefessicnals For Research Labs Far Visitors




«Metagppaon» tTN¢ PAPPUOKOYOVIDIWUATIKING

Patient_i
Genotype
profile
Variation_1 C/IC
Variation_2 CIT
Variation_3 -
Variation_n G/G
Patient_i
c
o &
=
- g Gene 1
g0 Gene_2
= ©
Gene_3
Gene_n
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Patient_i Recommendation table
(Clinical Annotations / Dosing Guidelines)

Gene 1
Gene 2

Gene_3

Gene_n

Phenotype table

M
PM
PM

PM

IM

Drug 1 Drug_2 Drug 3 Drug_n

Drug 2 Drug3 .. Drugn
IM - IM

PM

EM

EM
PM

Retrieve DB
information

Lakiotaki et al., PLoS One, 2016



«MeTtagpaon» tn¢ PaAPUOKOYOVIOIWHATIKNG

FULL Translation Actionable Adapted Gene Summary Genotypes
Show | 10 B entries Search:

Sample Gene Diplotype Phenotype Recommendations
HGO0096 CYP1A1 et ok | - show more
HGO0096 CYP1A2 =Mt - show more
HGO009G CYP1B1 Thd show more
HGO0096 CYP2A13 =11 - show more
HGO009G CYP2AG TAMA - show more
HGO0096 CYP2CB AL show more.
HGOO09G CYP2CO o i - show more
HGO0096 CYPZ2E1 i ik - Show more.
HGOO096 CYP2R1 b 7 | - shiow miore
HGO0096 CYP251 TAMTA - show more
Sample Gene Diplotype

Showing 11 fo 20 of 600 entries Previous 1 2 4 5 50
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Lakiotaki et al., PLoS One, 2016
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«Metagpaon» tTn¢ PAPUOKOYOVIOIWHATIKNG

s _,_'| CYP1AZ2 - caffeine (Clinical Annotaticns)

oo .| CYP1A2 - paroxetine (Clinical Annotations)

Al _,_'| CYP1AZ - alanzapine {Clinical Annotations)
------ _,_'| Source: Clinical Annotations
------ .| Summary:
...... | Details:
. || | Alleles
4. [[] Allele: 1M 1M
drs .| Clinical Annotations
i || Clinical Annotation: 1

------ _,_'| Level of evidence: Level 3
...... _,_] Type: Efficacy

------ | Disease: NA

------ .| OMB Race: White

------ || Race notes: NA

______ | Clinical Annotation: Patients with the AA genotype and psychiatric diso..(Click to show full text}

- Ui CYP1AZ2 - clopidogrel (Clinical Annotations)
Foce .| CYP1A2 - leflunomide (Clinical Annotations}

B .| CYP1A2 - antipsychotics, chlorpromazine, fluphenazine, thioridazine, trifluoperazine (Clinical Annotations)

Lakiotaki et al., PLoS One, 2016



«MeTtagpaon» tn¢ PaAPUOKOYOVIOIWHATIKNG

L C¥P143 _caffeine (Clinical Annolations)
CYPIA2 - paroxat ne (Camcal Aqnotatione)
4-.. || C¥P1A2 - alznizaring (Clinical Annolations)

CYP1A2 - olanzapina (Clinical Annoiations ) - F1M/f ¥1M _|

Fatients with the oA genotype and psyChiattic cisorders wihc are treatzd with olanzapine may haves decrzased response to olanzaping based cn
decreaszd mean dosz-body weight-no malizec olanzasine serum -dNCcentrations as compased to pEterts with the AC 2rd CZ genotype, Othear
genetic and clrical factors may also influence a patents responss to olanzapine.

(Brint ) [0k

i i Clinical Annotation: 1

..... L | eval or ewnenna: | avel

----- . Type: EMcacy

----- i Deseses A

----- £ OMB Race: Whie

----- i Race notasiMA

----- | | Chnical Annotation: Tatianta with the A4 cenolype anc payahiane diz o (Shck txamow foll text)
: | C¥P1A2 copdogrel 1[Gl oo Arnocations)
” iy CYP1AZ - leflunamide (Cinical Annetatons)

| E¥PAAL - amipeychotics, chlorpromazine, fluphenazing, thisndazng, tifiv oparazing (Clnical Annotations)

Lakiotaki et al., PLoS One, 2016
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Patrinos et al. Human Genamics 1013, 7:17
hitosd www . humgenomics.com/contert/7,/1/17

mi Human Genomics

OPINION ARTICLE Open Access

Genetic tests obtainable through pharmacies:
the good, the bad, and the ugly

George P Patrinos'’, Darrol J Baker®, Fahd Al-Mulla®, Vasilis Vasiliou® and David N Cooper’

O KOAOC: MEVETIKA TEOT YIO HOVOYOVIOIOKO VOOT|UOTA KOl
(POPOKOYOVIOIWUATIKEC OOKIUAOIEC,

O KOKOC: «[1poyvVwOoTIKA YOVIOIWUATIKA TECT» YId TIOAD-
TIOPAYOVTIKA YIO TO OTTOIO OEV UTIAPXElI OKOUN ETTAPKNC
ETUIOTNUOVIKI Baon (d1AaTPO@OYOVIOIWHATIKN),

O adoxnuoc: NeEVeTIKA TECT TA OTTOIO €XOLV IOXULPN
ETUIOTNHOVIKA Ao aAAd €ival VOPIKA Kal NOIKA KOAACIuQ,
TL.X. YEVETIKO TEOT «ATIIOTIOC.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
2 Patrinos et al., Hum. Genomics 7: 17, 2013
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59€ yia 1o e¢e1dikeupevo DNA test mou 6a cag
QITOKOAUWEI TTOIEC TPOWEC OaC aduvaTi(ouv Kol TTOIEC
oag TTayaivouv, Kabwc kail Tnv mpodiabeon Tou
OPYOVIOHOU O0C Of CUYKEKPIUEVEC AOBEVEIEC,
a1ToKA£IOTIKA o010 AlaiToAoyiko KévTpo oTO
KoAwvakl, agiac 300€ - ékmrtrwon 80%

——
K Mou apgoe! | | 41

B

300€ 80% 241€

H mpoogopa £Angs:

23:59

17/01/2012
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AIATPODPOI ONIAIQMATIKH

OMICS A Joumal of Integrative Bialogy Orfgjnaf ArﬁCfES

Volume 19, Number 9, 2015
i Mary Ann Liebert, Inc.
DOl 10.1089/0mi.2015.0109

Meta-Analysis of Genes in Commercially Available
Nutrigenomic Tests Denotes Lack of Association
with Dietary Intake and Nutrient-Related Pathologies

Cristiana Pavlidis, Zoi Lanara!” Angeliki Balasopoulou, Jean-Christophe Nebel?
Theodora Katsila! and George P, Patrinos'
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AIATPO®POI ONIAIQMATIKH

&
rignt. Position Paper

Position of the Academy of Nutrition and Dietetics:
Nutritional Genomics
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Economic Evaluation in

Genomic Medicine

Vasilios Fragoulakis

Christina Mitropoulou
Marc S. Williams
George P. Patrinos




PaPUAKOYOVIDIWPATIKI KOl OIKOVOUIKN aéloAoynon
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Mitropoulou et al., Pharmacogenomics 2015, 16(2):137-148.
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PaPUAKOYOVIDIWPATIKI KOl OIKOVOUIKN aéloAoynon

No Major
PGx Group Tc days Tmd days o
Complications
B-Mean 5.65 10.35 97.07%
B-SD 0.12 0.16 1.39%
N-PGx Group

B-Mean 7.11 13.87 89.12%
B-SD 0.16 0.23 2.53%
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Mitropoulou et al., Pharmacogenomics 2015, 16(2):137-148.
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PaPUAKOYOVIDIWPATIKI KOl OIKOVOUIKN aéloAoynon

Cost of Cost of
Cost of Bleeding Cost of INR warfarin Test Total Cost
PGx Group
B-Mean 28.07 € 17.95 € 1.40 € 140.25 187.68 €
B-SD 15.72 € 0.14 € 0.04 € - 15.74 €
N-PGx Group
B-Mean 147,39 € 23,16 € 1,53 € - 172,07 €
B-SD 39,04 € 0,19 € 0,02 € - 39,03 €
Cost Differences (N-PGx vs PGXx)
B-Mean 119,32 € 520 € 0,12 € -140.25 -15,60 €
B-SD 40,43 € 0,25 € 0,05 € - 40,43 €
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Mitropoulou et al., Pharmacogenomics 2015, 16(2):137-148.



PaPUAKOYOVIDIWPATIKI KOl OIKOVOUIKN aéloAoynon

New technology
rejected

A- Effectiveness —

MNew technology
rejected

HYUNDAI

New

technology
accepted
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New technology
accepted
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+

A- Effectiveness

New technology
accepted

- 1500 ¥

Fragoulakis, Mitropoulou, Williams, Patrinos, 2015
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