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eMoDiA: Explore Service

PGx Translation Service

METHODOLOGY. We developed an automated PGx translation algorithm, which infers METHODOLOGY. The explore functionality couples drugs, genes and diplotypes with personalized

metabolic phenotypes from individual genetic (SNP) profiles. For each pharmacogene, and based on recommendations in a simple database schema. Currently eMoDiA relies on the PharmGKB dosing
available (PharmGKB) haplotype/allele tables, an individual’s genotype-profile is matched against

the available gene-alleles. Next, each inferred diplotype is assigned to a PGx phenotype status,
according to available “look up” tables [the algorithm was verified with the Affymetrix® DMET Plus
respective translation results]

guidelines. Health professionals or biomedical researchers browse this information through a
lightweight web service. eMoDiA shows recommendations that form an expandable tree with user
friendly and printable content.
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IMPLEMENTATION. The core of the translation process is implemented in the open-source R
environment (www.r-project.rg) and uses R Studio’s Shiny web-application framework

. . . . . . ‘ . 1 selected *
(http://shiny.rstudio.com/) to build its web-based interface. — 1 Gene(s):
3 Drug(s): 3 selected *
S — Results # Welcome ePGA Translation Custom Translation Gene Summary Genotypes | 3 Metabolizer Status: 3 selected =
1KG . 3 selected $
About 3 Alleles:
ePGA Translation considers the entire list of SNPs uploaded. -
o . Show recommendations Clear
Please upload a genotype(s) file:
= Download Report
|Ch0c:-5e F|Le| ..nApp/data/1KG-phase3 vcf _ 5 .
_ 4. | | CYP2D6 - amitriptyline (CPIC) €=
You can download a sample and then upload it Sample Genea a Diplotype Phenotype Recommendations :
o | | Source: CPIC
HG00109 ABCC2 H1/H4 show more - ) _ ) o ) )
o o | Summary: The CPIC Dosing Guideline for amitriptyline recomm..(Click to show full text)
HGEO00109 ABCC2 H3/HT show more E -~ . . . . . .
Please upload a file for Custom Translation: _ f-eeeee _, | Details: Guidelines regarding the use of pharmacogenomic te..(Click to show full text)
HGE00109 ADRBA H2/H2 show more
Choose Fle | Mo file selected _ : ... o ol Alleles
HGEOO0109 ADRB2 1.0/2.0 show more ______ L Allele: *1/1 XN
You can download a sample and then upload it HGO00109 ADRB2 3.0/4.0 _ show more ,.u ..... -~ Allele: *11/*11
HGO0109 APOE E3/E4 show more ------ . | Metabolizer Status Processed: Poor
e%; Gol HGO0109 BRCA1_2 171 _ show more ------ _. | Metabolizer Status: Poor metabolizers (~5-10% of patients)
HG00100 CDA 1 A C show more ------ _. | Recommendations: Avoid tricyclic use due to potential for side effe..(Click to show full text)
HG00109 CDA *1B/*1D _ oW more — _ | Implications: Greatly reduced metabolism of tricyclics to less a..(Click to show full text)
- . Phenotype: An individual carrying only non-functional alleles
HG00109 CFTR Reference/Reference show more -
-  Activity Score: O
HGOO109 CHRMNAS haplotype 1/haplotype 3 show more B
: T . Clinical Annotations
HGOO0109 COMT Haplotype intermediate show more o
activity/Haplotype low activity : e | Allele: *10/*11
HG0O0109 CYP1A1 =4 /1 _ show more \ """ .| ©YP2D6 - nortriptyline (CPIC)
HG00109 CYP1A2 “1B/~1M _ show more - ) ©YP2D6 - codeine (CPIC)
Recommendations
HGEO00109 CY' P18 =14 show more
CYP2D6 - amitriptyline (CPIC) - *11/*11
HGEO0109 CYP2A13 =1,/ _ show more
Avoid tricyclic use due to potential for side effects. Consider alternative drug not metabolized by CYP2D6.
HGOO0109 CYP2C8 TTAMA _ show more If a tricyclic is warranted, consider 50% reduction of recommended starting dose. Utilize therapeutic drug monitoring to guide dose
shiny is a product of RStudio adjustments.
HGEO00109 CYP2Ca =11 show more
3 t the time of the development of this recommendation, there is a lack of strong evidence available on the possible role o in
| At the ti f the d / f thi dati h ] lack of id ilabl h ibl le of CYP2DE6 i
HGEOoO0109 CYP2D6 *11/*11 -ghgw more \ amitriptyline response in pediatric patient populations; however, there is no reason to suspect that CYP2D6 variant alleles would affect
2 . amitriptyline metabolism differently in children compared to adults. Please see below for full details of these guidelines, with supporting evidence
S and disclaimers.

B BR/R R/V V/V

0, T~ == - BEE - | == [
European Ancestry (EUR):20% P lati o Gx hanl =alZcEEC Sulle= of cCEEE =20 ST B CaC -El. BT _“HEm  maEE--UCC
° Ll
Foish i Filnd (FIN) e South Asian Ancestry Y Eas: ASIERS RESation Specilic Flax Napiotype g SCE==EEC.E.Sms w®_-cEE= =IT SN_=_N_ZEC =&C=_N= =ESm  s.sm_—=zz [0
° : 199 ncestry (EAS): —eEE === —m_m=_m @ cEm _=op_m- = = === I8
’ e (SAS): 19% o _ECEN_CHCEeaE Em-"=EEN_BE="C=" B-CE” =DEEcEC_"NNE_ Bi-w__"az D5
Utah residents with % (1) i —= —= —= —= —=
B O Rl | o e T S N
uropean ancestry Lahore,Pakistan . B = B
% UK (STU) 21% e I S ) —EEn —l — l ll EE—m l —l —— l- - . l . - —
o s POI% o Vo () ipanese nToo _==®.CHs_"Enln_ wE_F=lRenEEN-=CNCE B.o0® sCEBTEC Tl wTUE--CCB
eran popiatons D g | e gy 200/4. L S Lo ol o | W | e L e e L R T el JCHB
, 21% the UK (ITU) 21% . y ——— e —mm_ - - Cmm_ — — i e e e el
Spain (IBS) 21% Bengali in Chinese Dai in 4 % - - — = — = - = == —
Mexican Ancestry in Puerto Rican in Puerto Xish b , [ :: —= I. I. .l. Il .II- I .-. —. —. _I. l I —= - ] -
XI_IosAngeIes,yl . Rico (PUR) 30% Gujarati Indian in B(aB:gsl)afs;h Southern C;finl;?glig)X?gg; :’: [ e m_ B " m_ECEC —_—— ARl _mmT = -_.- m_En. __7! -!_._..:_--:. CHS
California (MXL) 18% African Caribbean in Houston, TX (GIH) 21% Ny o o o bl | B il === -. . ol | __-—
Colombian Barbados (ACB) 15% China:se, Han Chinese in :: o o _-: ;!:l:-; . - ] — -—. --E._.:_;_l.__.-_.__;::= CLIVI
olompbilanin . . . . .e . o ° : ° —= SE —— — —= =E
beruian in Lima Vedali, Catombia ES?SSE)':E;,% Ch|r;a1$)ZHS) BeJlng,gg;:a(CHB) @ .:: st @ _--I_.-l—-_-l!-_ ._:--ll. —H_= :-=!--.- -.—-_l___l.._ .-..-:_-- ESN
Peru (PEL) 25% (CLM) 27% African Ancestry in pos s v e . o —— — — — - _ — T - = = m—
Southwes U (A5W) 9% . o il B e —mal w=lan"Enl®_ EE-E=-AN=nEEE=-"0CCglaal® aCnl=EC CHEE_-CUE__CCB_
. A “ AR R —m —m— o — - —eEmm= - - -
Americas Ancestrv (AMR): Yorubain Ibadan, .t R RN —mel"sci=="Enln_ mn-E=lN=mlni="NCC_0.c0" =cnl™RZ CHEE__=T"B--C00
y . L e o, ® e . * o o ° ® e —— —— ——
vende n s e 1) 16 R R S I o2 Tmgy =g=cm_omn E=BEE B2=-""—= B s~ =_sB~BC "BEG_ BC o
19% Leone (1) ‘O0er B@ w - O 00 O: @ (15¢) - CHCESaml® Ee-E=RER.Ns®CCT0C Boan® s=ilCH=_"0ls-_Bo=s__"an
: Vg B O B JRAIEHE 0 aop "L N 1 )s ——g= -m= B "N "5 -B-=_ B #l =slx I mE T I
hvai 1 S i AT L W AT B SRR RN ST AT anloenlZEAem B CTHER 205 CE-C B GEs cnoe DR BEEE_ B ER.ZRLD S5
iani evuve, > 2 5 % i Wt 2oes A RS S v ov s s — || | -— = [ | -
Gamb'ac?a';t\)’:/ae(sé‘i,:/nD[))g’;lon'The Kenylasg/tWK) _..‘__', 3 ". :‘ .:. .-. :. ::.:'. :':.:'_ oe -.': "..:‘ .:: :.'.' oo :.'. :i .\'_ .?._ ';_ ': _}.. ".- s | | . ::-Ii-I! .-.I:. =—!I.—_._:l::--._
: > o. . o o .n .. X : .o o .o .O : ee : : -. . e : o. ~ b . R o -_- ] -II l_- --_- I - m _-7l-l- I_ l_ -__
fri . C SR B S RS SRR s = Al _CleetnlE_ EE-E=REN TR0 Bk scnlche_"Eie—- Be=n_--"=m ¥
African Ancestry (AFR): 26% 006 056 006, 006, 0% 096 056, 0% 0% | 006, 006 0% 096 056 0% 0% EEgE_—EE-=gEgH "pEE™ _FoE —E-E mg= Az p-l" NN B =
| T T | M U U T e NPT
F T FTFFFE L& F o‘z@o‘z@@g FFFFE TS T o EEpg "gpu—=_Eal =mppe goE_ Fim= b _lp— _E —BE BRRC B - -
htto:// enomes. or B S S S S O T EICHCIC FEEE S| | i o | Bt |t Sl S SN G ST el i JKHY
p://www.1000g g == === ———— N =
L] L] L] [ — —
“c®: FIN cc@- GBR ++ @ GIH GWD -« o - [BS m PT cc @ KHV LWK el s=lC Bullen sl _cCHER =55 BT B Gl Bl BT _"Emm  ®_ ER_-"sD |5
co@e MSL eo@e VXL co@e PEL cc@e PJL ee@e PUR ce@e STU TSI YRI —= == == == == ===s=s= = == == —= —=
- el Tl pEeC-llc=lg=-""rC_l_sEC =CCE=EC_THls__EC=p--"—g |){E

="cu=ls_zENE__BEem=="=a_
s=mECHC_"HlE_- B==n__"_n [

o o _ECAN_CHSpenTEE  EE="_NR-—cEmR-TE-C_l_asnT
1 36 PGx haplotypes (~1 1%) are matched to a single "=!-:=:=_:il; :::!:=:!-l!'—"—' =:==:

1 The 1000 Genomes

(IkG) Project aims to population. _aTN N " : B® azan=A=_CHEE__nZ=n--ZCa_ QRN
i : 0 18 populations (~69%) have at least | unique PGx S 0 e LB LB | LR S S i | e L B L BT Ty
provide a deep _=ZER CHaCRnale_ we_E=REenB="tom 0TE" aCElEC CNEE_ eTee--SCE
characterization of haPIOtype _EnlZenlC Fulles " cCHEEm 500 CEC B CaC BT BF "EEE BeER.-EOD T
i i D N0 At Dt NN N SNFoNT ST D
human genome = JP1s and FINs maceh uniquely to four different  go s Sotsesdirsmmiiinm o0, . Soo SRR S0ty
sequence variation. PGx haplotypes and LWKs to five. R O 000 0000000000000000000 e PO S S PO R e 3282880800
12504 individuals from 26 CONCLUSIONS.
populations == = s eMoDiA adequately (sample coverage>90%) assigned PGx phenotypes to 2504 individuals for 33 out of 69 pharmacogenes.
e Statistically significant (p<10-'%) phenotypic difference among populations in 29 pharmacogenes
4 : Vari Hapl in 1k . . . . . . .
 Total variant sites ~80M ariant Haplotypes In 1 * Potential abnormal metabolism of most individuals in several genes (i.e. ADRB2, LDLR)

eMoDiA
ekartsak@ics.forth.gr potamias(@ics.forth.gr



mailto:ekartsak@ics.forth.gr
mailto:potamias@ics.forth.gr

