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[Mlpeun3snoHHaa meguLMHa

Toward Precision Medicine

Building a Knowledge Network for Biomedical Research
and a New Taxonomy of Disease

The National Research Council (NRC) has expressed concern that “personalized
medicine” may be misconstrued to mean that completely individualized treatments are
available for every unique patient, which is not the case.

TepmuH Npeun3noHHaA MeguLUHA NoSHee U NpaBusibHee
oTpakaeT npouecc noncka adpdpeKTUBHLIX NOAX0008B B
NeYeHUn ¢ y4eTOM reHeTUKK, hakTopoB cpenbl M AaHHbIX 06
obpa3se XU3HW

The National Research Council report. 2011.

Mpeun3anoHHas meguuuHa — aTO MeguuuMHa, OCHOBaHHAaA Ha
MCNnonb30BaHWWN reHeTU4YeCKNX OaHHbIX ONA pﬂEpﬂEﬂTI{H
NoAXo00B K NpeaynpexneHuo, OMarHoCTUKE U NeYeHuo

3abonesaHunn

Ottps daww markefresearciiuiure comirepors/precisan-medicine-mankaef-9245




Global Precision Medicine Market: Focus on Precision Medicine
Ecosystem, Applications, 13 Countries Mapping, and Competitive
Landscape - Analysis and Forecast: 2018-2028

The Global Precision Medicine
Market to reach $216,75 billion
by 2028, CAGR 10,64%

Global Precision
Medicine Market

acus 00 Pracision M
Ecosystem Au( cations
12 C mnsNa.{ g,

ot e CprK'rypa PbIHKa NEPCOHANIM3UPOBAHHON MEeOULIUHbI:

An nrﬂf »cav
18-

. o + TepanesTu4eckue npenaparbl

’ * NHpguBuayanbHble CXEMbl JIEYEHUS

&". ‘ * [MuTtaHue, akTMBHOE gonroneTue

« JlnarHoCcTnyeckKue MHCTPYMEHTbI
« D2C reHeTu4eckue TecTbl

https://www.researchandmarkets.com/
research/finl3b/global_precision



[TpeanochkInku K nepcoHanmnsaumm
papMakoTepanuu

CTaHAQpPTU3MPOBAHHbIM NOAXOA, HA
OCHOBE J0Ka3aTe/bHOW MeAUNLUHDbI
(KTMHMYEeCcKne pekomeHaaunm)

B peannun sce nauneHTbl HE
CTaHOAPTHbIE, HYXXEeH MHAUBUAYANbHbIN
noaxoa K tepanum
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dakTopbl, 00ycnaenueatoLLime NHAMBMOYaNbHbIV
OTBET Ha NeKapCTBO

FEHETUYECKME
OCOBEHHOCTM
MAUMEHTA

. 50%

MHOVBUOYAIbHbIN

GAPMAKO/IOTUYECKMM

OTBET

50%

- BO3pPacT;
- non;

- TAMEeCTb TeYeHUs
OCHOBHOIO
3aboneBaHus;

- conyTcTBylOWME
3aboneBaHMA NevyeHu
N MOYeK;

- JIeKapCTBEHHOE

B3aMMOAENCTBUE;

- ocobeHHOCTH
NMUTaHUA;

BpeAHble MPUBbIYKM.
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ONPELEJIEHNE

K/nHn4ecKkaAa gapmaKoreHeTuKa — pasgen
K/IMHUYECKOW GPapMaKO/10MMn U KAAMHUYECKOM
reHeTUKK, U3yYaroLLEen reHeTU4YeCKume
0CODEHHOCTM NaumeHTa, BAUAKOLLLME Ha
dbapMaKo/1I0rM4eckmnu oTBeT.

JlaHHble reHeTn4YeCcKne 0CoH6eHHOCTU — NOAUMOPHbIE
YYaCTKU reHoB, y4acTBytowme B PK n/uam oA,




OCHOBHbIE NMOHATUS

[ €Hbl, ©3MEHEHMA B KOTOPbIX 00YC/1aB/IMBAOT MHAMBMUAYA/IbHBINA OTBET

CYP 2C9,

CYP 3A4,
CYP 2C19

N-AuTd;
[nyTaTnoH
—SH-T®

(1)

GAPMAKOKUHETUKA

BcacbiBaHue
PacnpeaeneHue

buoTtpaHchopmauyma

BbiBegeHue
(pepmeHTbI U
TpacnopTepbl)

TpaHcno pTep
nMnHonpo

TeuH P
(ABCB1)

GAPMAKOAMHAMUKA

PeuenTtopbl
depmeHTb!
NOHHble KaHanbl
JlInnonpoTeunHol
Benku KnetoyHou
CTEHKMU

OTBET HA JIC




OCHOBHbIE NOHATUSA g

[eHeTnYeCKn geTepMUHMPOBAHHbIE M3MEHEHUA GapMaKO/10rM4ecKkoro
oTBeTa:

- [IpuBOAALLME K CE€PbE3HbIM peakuuam (aeduumt raoKko30-6-pocdaT AernaporuHasbl) —
ncrno/sib3oBaHue /IC NpoTUBOMNMOKA3aHo;

- ﬂpVIBO,ﬂ,F]LLI,Me KHP (HOCUTENM «MeaIeHHbIX» a/i/Ie/IbHbIX BapuaHToB reHa CYP, npuBogALLmne
K peHoTuny «mea/eHHbin metaboansatop») — MPUMEHEHUA B HUSKUX AO03aX;

- HeadpdpekTuBHOCTL /1C M HM3KAA 3P PEKTUBHOCTD (HocUTeM «BbICTPbIX»

annenbHbIX BapuaHToB reHa CYP, npuBogAwme K peHoTUNy «ObICTPbIM MeTabonsatop») —

NMPUMEHEHUA B BbICOKUX AO3aX.



OCHOBHbIE NOHATUSA g

* MYTALMA — cToMKOe NnpeocbpasoBaHMe reHoTUNa,
NponcxoasLlee noa B/AMAHUEM BHELLIHEN UM BHYTPEHHEN Ccpeabl
(CNOHTaHHble U MHAYUMPOBAHHbIE );

* [I0/TMMOPOUN3M — n3meHeHue B nocegosate/ibHOCTU [AHK.

OCHOBHbIE OT/IMYMA B YACTOTE
NO/IMMOP®U3M bonee yemy 1%
MYTALNA — MeHee 4yeM y 1% NpeaCTaBuUTE/IeN NOMY/TIALUN.



INHK - MaTepnanbHbI HOCUTESb FEHETUYECKOMN

nHopMauunm — Habop MHCTpyKLMK No cbopke /
benkos ﬂ. H K

46 XxpoMOCOM
~1,5% OHK kogupyet bonee 20000 6enkos

OHK coctout ns 4
HYKNeOoTUAHbIX OCHOBaHWUM
(AT,F,U)

Bcero B monekyne bonee 3-x
MWUNAMapA0B OCHOBAHUM
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OCHOBHbIe NOHATUA [lpegmeT M3ydeHUA reHeTUKM

CeroAHs - HemameHsemMble paKTopbl,

4 OyKBbl reHeTmMyeckorokoga: A, T, G, C - fiexkalme B OCHOBe
BCEro 20 aMMHORMCAOT MHANBUAYA/IbHBIX 0COBEHHOCTEN U
A: AgennH; G: I'yannH; C: UnTo3mH; T:TUMKH onpeaenAarouime
NpeApacno/10XeHHOCTU K
3a60/1eBaHUAM

J \ % ‘qk . >
- N g .-'
\7/ Sl # \

TKaHb Knetka Aopo Xpomocoma OHK » ren Benok DYyHKL WA




OCHOBHbIE NOHATUSA

OAHOHYKNEOTUAHBIV MOAUMOPOU3IM
(Single Nucleotide Polymorphism) SNP

- OT/m4mA nocnegoBare/ibHOCTH AHK
pa3MepoB B 0auMH Hykn1eotua (A, T,G,QO).

* SNP MoryT ObITb NpeACTaB/IeHb!:
- 3aMeHOM OA4HOIr0 HYK/1e0T1Aa Ha APYrowv;
- BCTaBKOM 0AHOrO HYKNeoTHAa;

- «/leneumns» (BbiNageHne) 0A4HOro
HYK/Ie0TUAQ.

DO
1111

Tpanzuius

(typrn <> mypun)
(A>G) (G>A)
(mupumuanH <> mapumunuH) (C>T)

(T>C).

Tpanceepcus

(mypuH «> mupumuanH) (A/G>C/T)
(CIT>A/G)



OCHOBHbIe MOHATUA

SNP- Single Nucleotide Polymorphism, ogHoHykAeoTuaHbln noammopousm, «CHUI».

SNP — 3To MHOroobpasue Bap1MaHTOB, BO3HMKLLEE B pe3y/ibTaTe MyTaLuMOHHOIO
npouecca. lMommopdusmbl 3TO pacnpOCTPaAHEHHOE CODbITUE >17% .
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OCHOBHbIE NOHATUSA

ADME

Absorption, Distribution,

Metabolism, Excretion

- UuTtoxpom P450 (CYP2C19,
CEP2D6, CYP2C9.);

- [/ZIYyTAaTMOH TpaHcdepasa,
r/IIOKYPOHUA TPaHChepasa;

- TpaHcnopTHble 6e/ku (SLC,
ABCB).

non ADME

- ['eH BuTamuH K anokcma
peaykTasbl VKORG;

- ['eHbl r1aBHOro KOMM/AeKca
TMCTOCOBMECTUMOCTU HLA;

- TpaHcmemObpaHHbIN
peryiatop MykoBUCLMAO033
CFTR.

Clim Pharmacaol Ther. 2016 Feb;92(21:172-85. doic 10.1002fcpt 2530, Epub 2015 Mow 20.
Pharmacogenetic allele nomenclature: International workgroup recommendations for test result
reporting.

Kalman LW, Aaguindez J2, Appell MLE, Black J1%, Bell GCF, Boukouwvala S% Bruckner C7_ Bruford EE._Caud e K? Coulthard SAY, Daly AKT?, Del Tredici A17,

4.




OMENMPA30/1 — KNOMUAOOHPEN -
aKTuBHoe JI1C MPOJTEKAPCTBO

5-rmapokcumennpason
- HeaKTUBHbIN
meTabonut

2 - OKCO - Knonugorpen
aKTUBHbIN meTabonut




OMENMPA30/1 — KNOMUAOOIPEN -
aKTuBHoe JI1C MPOJTEKAPCTBO

5-rmpgpoKcmMmennpason
- HeaKTUBHbIN
meTabonut

2 - OKCO - Knonuaorpen
aKTUBHbIN meTabonut

MM u MM (*2, *3)




5-rmpgpoKcmMmennpason
- HeaKTUBHbIN
meTabonut

OMENMPA30/1 — KNOMUAOOHPEN -
aKTuBHoe JI1C MPOJTEKAPCTBO

BM, cBM (*1/*17, *17/*17)

I 2 - OKCO - Knonuaorpen
aKTUBHbIN meTabonut




OCHOBHbIE NOHATUSA

* «/Inkuin» Tin (Wilde type) — reHoTUN roMO3UroThl He
COAEPKUT NOIMMOPPU3IMOB, Hanbo1ee YacCTbI BapUaHT B
nonyAAuum

* PacnpocTpaHeHHble (HopMasibHble) MeTabom3aTopbl (EM —
extensive metabolizers) — naumeHTbl ¢ 06bIMHOM CKOPOCTHIO
buoTpaHcdopmaumm onpeaeneHHbix /1C, He HecyT
OAHOHYK/IEOTUAHBIX NMO/IMMOPPU3MOB MO TOMY U/ UHOMY
reHy, Kogmpytowemy depMeHT BUoTpaHcopMaLIMU, UMEIOT
«/ANKUA» FTEHOTWUI.




OCHOBHbIE NOHATUSA

* Mea/ieHHble MeTabom3aTopbl (PM — poor metabolizers) -
MaLUMEeHTbl CO CHUMXEHHOM CKOPOCTbO BUOTpaHCPOpMaLmMm
onpege/ieHHbIX /1C. Y TaknX NaunMeHToB NPpOUCXoAUT CUHTES
«aAedeKTHOro» GepMeHTa, akTMBHOCTb KOTOPOIro CHUXKEHa
W/ MOXKET MO/IHOCTBIO OTCYTCTBOBAT.

* BoicTpble MeTabom3aTopsl (RM — rapid metabolizers) —
MaumMeHTbl C MOBbILLEHHOM CKOPOCTbIO B1oTpaHcdopmaLmm
onpeaeneHHbix /1C.



OGAPMAKOIEHETUYECKUE
MCCNTIEQOBAHUA:
PEHOTUNMNPOBAHUE U
[EHOTUNNPOBAHUE




oI NCCIEQOBAHNA

®eHOTUNUPOBaHME NaLMeHTa — onpedeneHne akTMBHOCTU (DEPMEHTOB
onoTpaHcpopmadmm no OK JIC-mapkepa. BbISBNAT CKOPOCTb
aLeTUNNPOBaHWS, OKUCNEHNS (AHTUMNPUHOBLIN TECT CYMapHbINA UMK
OTAENbHbIN NO n3odepmeHTam uutoxpoma P450):

- Heobxoaum npuem J1C (ADR);
- MHorokpaTtHast MUHBa3MBHOCTb;

- Onpepenexne mapkepa 1 ero metabonuta B KpOBM N0 HECKOSTbKM BPEMEHHBIM
TOYKaM;

- TeCT oueHMBAET He TombKO reHeTuky (JIC nHaykTopbl/MHMIMOUTOPBLI, BO3PaCT,
NUTaHNe — COK rpenndpyTa, KypeHue).




oI NCCIEQOBAHNA

[eHOTMNMpPOBaHMe NnauueHTa — BbISIBMEHNE annernbHbIX BApUaHTOB rEHOB
cucTembl BroTpaHcdopmaumm n TpaHcrnopTepos J1IC, onpeaenstoLmx
(hapmMaKoorMyecKknin OTBeT:

- HE 1pebyet npuema JIC (ADR), nporHo3 o npuema;

- OpHokpaTHbIM 3abop KpOoBK MnK Apyroro buonornyeckoro matepuana B nboe
BPEMSI;

- HE TpebyeT onpeneneHns mapkepa n ero Metabonuta B KPOBM MO HECKOSTbKIM
BPEMEHHbIM TOYKaM;

- ®apmakoreHeTH4YeCcKkn nacnopT NalneHTa;
- OtHocutensHo He goporo (MLP).




oI NCCIEQOBAHNA

(dapmakoreHeTMYECKUIN TECT — BbISIBNEHNE KOHKPETHBIX TeHOTMUMOB MO
OJHOHYKNEOTMAHbIM NONMMOpPdU3MaM (2eHomunuposaHuUe nayueHmos),
acCoLMMPOBaHHbIX C M3MEHEHMEM (hapMaKonorieckoro oTeeTa.

- MUP;
- OHK - ynnbi (ogHOMOMeHTHO BbisiBUTEL bonee 1000 SNP);
- CEKBEHUPOBAHME OHK (Bce SNP reHoma Yenoseka).




J1THK-MrKpoumn

Light-Directed, Spatially Addressable Parallel
Chemical Synthesis

STEPHEN P. A. FODOR,* J. LEIGHTON READ, MICHAEL C. PIRRUNG,T
LUBERT STRYER,T AMY TsAr Lu, DENNIS SOLAS

Vol. 251, Issue 4 ] 67-773
DO 10.1126/science. 1990438
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GWAS - genome-wide association study
[1I AA — MOSIHOMrEHOMHbIV aHaUIM3 accoumaLimn

National Human Genome “YAs ,
Research Institute NHGRI FACT SHEETS
genome.gov

Individuals with disease Individuals without disease

Using a CHIP can genotype
500,000 - 5 Million SNPs
6 ' SNP 1

[eHOTUNMPOBAHNE COTEH ThICAY 1A% @O 7 Mo ssacition
MapKEPOB B BbIOOPKAaXx ThICAY NOAEN BEAXT

OnpegenerHne MapkepoB — y4aCcTKOB

SNP 2

reHOMa acCOLMMPOBaHHBIX C | 0 scsoiicion
NPV3HAKOM . TR LN

to disease

SNP 3
Associated
to disease
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OnybnmnkoBaHHble GWAS arrpervpytotcsa B cneupasibHbIX
pecypcax

GWAS Catalog

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

Search the catalog Q
Examples: breast cancer, rs7329174, Yang, 2q37.1, HBS1L, 6:16000000-25000000

http://www.ebi.ac.uk/gwas/downloads/summary-statistics

Data Submit Download Help

N\
G) AN ® S €& K

Phenotypes Gene/Region Study List barers Browser GWAS Mart

Q Search All

Enter a study id, dbSNP id, MeSH/HPO phenotype term, keywords, author names, HGNC gene symbols, chromosomal regions or PUBMED Identifier
(e.g. HGVST307, rs2317951, Pancreatic cancer, replication study, Todd JA, ADAM19, chr12:13234..4534534, 17554300)

_ https://www.gwascentral.org/index




Genome-wide association studies, GWAS

* [O/IHOreHOMHbIM MOWCK accouuaLmini (genome-wide association
studies, GWA study, GWAS) — HanpaB/ieHne B1oa0rnieckmx (Kax
npaBem/a10, BUOMEeANLMHCKMX ) UCCeA,0BaHMMI, CBA3AHHDBIX C
MCCNeA0BaHMEM acCOUMALIMIM MeXAY FreHOMHbBIMU BapUaHTaMM
1 QEHOTUMUYECKUMU NPU3HAKAMMU.

* 4acTo noga no/IHOreHOMHbIM NMOUCKOM acCoLUMaLIMA MOAPA3YMEBatOT

TO/IbKO MOWUCK CBA3EN MeXay OAHOHYK1EeOTUAHBIMMU

nommopdusmamu (single-nucleotide polymorphism, SNP) v
3360/1€BaHNAMU Ye/10BEKa.


https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
https://ru.wikipedia.org/wiki/SNP
https://ru.wikipedia.org/wiki/SNP

GWAS - paclumpeHHoe nornHoreHoMHoe
CEKBEHNPOBAHME

* CeKBeHNpOBaHMe BMonoMMepoB (6€/1KOB M HYK/NEMHOBbIX KUCA0T —
AHK 1 PHK) — onpegenenne nx aMMHOKMC/IOTHOM UM HYK/1I€OTUAHO
noc/s1e40BaTe/IbHOCTMU.

* JTO Nca1eg4oBaHneE AB/IHETCA KpOCC-CEKUMNOHHbBIM, HTO OI'paHNYMBAET
€ro ypoBeHb A4OKa3aTe/IbHOCTU.

* OTHOWeEeHMe K GWAS B HacToALLee BpeMA MPOTUBOPEYNBOE, HO €ro
PO/Ib B MOVCKE HOBbIX FEHETUYECKMX MapKepOoB HeoCnopuma.

* T.K. pe3ysbTaTtel GWAS He Bcerga noaTsepKAat0TCA B MPOCNEKTUBHbIX
paboTax, OH He CYUTaAeTCA UCTUHOM B MOC/1IeAHEN MHCTAHLMN.



Genome-wide association studies, GWAS
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oI NCCNEAOBAHUA: MOKASAHNA

[1auMEHTbI C BbICOKMM PUCKOM pa3BuTua HITP;
- [lepeg Ha3HadeHnem /1C C y3KMM CMEKTPOM TepaneBTU4eCKOro AeNCTBUS;
- Nepeg HazHaveHnem /1C ¢ 60/bLmnM criekTpom HIP;

- [lepega Ha3HaveHnem /1C C NPOrHOCTUYECKN HebaronpuATHbIMK HITP;
- [1aHMpOBaHME ANUTENBHOMO (XPOHUYECKOrO) NpumeHenua /1C.




oI TECT CHATAETCA BANIMOHBIM:

Ha/mume BblpakeHHOW accoUmaumm MexKay BbIAB/IAEMbIM a/1/1e/1eM reHa U
He6/1aronpUATHLIM GapMaKo/10rM4eckM 0TBETOM (HeA,0CTaToOYHanA
3ddeKrTMBHOCTb MK HIP);

BbiAB/AEMBIN a/1/1€/1b 4,0/1:KEH BCTPEYaTbCA B MOMY/ALUU C YaCTOTOW HE MeHee
1%,

Ol TecT go/mKeH 06/1a4aTb HyBCTBUTE/ILHOCTbLIO, CNELUPUIHOCTBIO U
npeAcka3aHHOM LeHHOCTbIO;

XOpOLWO pa3paboTaH aAroputm npumeHeHua /1C B 3aBUCMMOCTUM OT
pe3y/1bTaToB,;

/loKasaHbl npenmyLLecTBa npumeHeHna /1C ¢ MCno/ib3oBaHMeM pe3y/ibTatoB P
TeCTMPOBaHWA B CpaBHEHUN C TPAAMLIMOHHBIM NOAX0AO0M 93P PEKTUBHOCTD,
6e30nmacHOCTb, LeHa).




MeHeTU4ecKue BapuaHTbl hapMakoKMHETUKM
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\ A3aTVonNpvH, / 7 --_\-\'"; ! / N B a p Vl a HT)
| } e AR - NOpa*KeHMe KOCTHOro MOo3ra npu
A\ \ 4 . NnpUMeHeHUN 6-MT 1
i ) = | 4.
i eMT N |/ .
gene mutan ) [ e Y4nTbIBATb STHUHECKME FPYNbl!

o | 3 [ CYP2C9*2 [ CYP2(9*3
-

, ‘ - MeTun- ] ‘
§ ~ | pa%“"a“’am («Mepa/1IeHHbIE» BapUaHTbl);

| \ \9)
() ) | T - EBPOMNEeNCKUE rpynmbl 1% 1 7%
L - e Y - a3uaTckue 0,1% 1 3%

'4 ‘ “‘.:! :t ", :_”»' Paspywerve | ) | : ~ D

L \_ loom™ g oo [puMeHsTb Te /1C B 3aBUCMMOCTM OT
| | b Y T, KOTOpPbIE BOLL/IM B MPAKTUHECKYHO
HopumansHbii MepnerHbii = BpeM: MEAVLINHY

MeTabonnam MeTabonmam




¥ PharmGKB
YCPIC

Clinical Pharmacogenetics
Implementation Consortium

SNPedia




K carbamazepine

Overview Clinical Annotations Focus on Pediatrics

PharmGKB clinical annotations provide information about variant-drug

P ibi Inf W ) . i - . - . -
rescribing Info w pairs based primarily on variant annotations and incorporating variant- Level 1A _
L]

specific prescribing guidance from clinical guidelines and FDA-approved

Drug Label Annotations Level 1B

drug labels, when available. Curators manually review annotations and

- create genotype-based summaries describing the phenotypic impact of the Level 2A
Clinical Annotations w > variant. Each clinical annotation is assigned a Level of Evidence, which is

N generally informed by the clinical annotation's score. Level 2B
Variant Annotations w Level 3

Note: Alleles in PharmGKB are mapped to the positive chromosomal

strand. Therefore, variants in genes on the "minus” strand (eg. VKORCT) are Lewvel 4 _

complemented in PharmGKB annotations.

Literature
o] 1

Pediatric annotations by

HLA-

B *31 01 Pediatric Clinical Annotations
[ 5 annotations P Fullscreen & Edit Columns ¢ Show Filters ae Download

PHENOTYPE
CATEGORIES =

Prescribing Info LEVEL = VARIANT = DRUGS =

Drug Label Annotations _ HLA-A*31:01 HLA-A carbamazepine Toxicity

6
A\

Clinical Annotations

Variant Annotations

=

Level 3 rs762551 CYP1A2 carbamazepine Metabolism/PK

Literature

=6

Pathways

12273697 ABCC2 antiepileptics, Toxicity
carbamazepine,

Related To

>

Automated Annotations Y b .
oxcarbazepine

rs2298771 SCN1A carbamazepine, Efficacy

clobazam,
ethosuximide

———
lamotrigine,
levetiracetam

—————

oxcarbazepine,

https://www.pharmgkb.org/chemical/PA448785/clinicalAnnotation
valproic acid


https://www.pharmgkb.org/haplotype/PA165954030
https://www.pharmgkb.org/haplotype/PA165954030

o3 valproic acid

Variant Annotations Focus on Pediatrics

Overview

PharmGKB variant annotations report the association between a variant

=0

Prescribing Info — :
9 and a drug phenotype from a publication. Annotations are created UGT287 _
manually by Scientific Curators who curate key information and provide
Drug Label Annotations ‘i’ . CYPaco _
a structured, one-sentence summary of each association. More
. information about the association may be reported as free text in the UGT1A6 _
Clinical Annotations Y "More Details" column of the table.
Variant Annotations Y > Note: Alleles in PharmGKB are mapped to the positive chromosomal ABCE -
strand. Therefore, variants in genes on the "minus” strand (eg. VKORCT)

O are complemented in PharmGKB annotations.

Literature 2 4 6 8 10

CYP2C9*1, CYP2C9 CYP2C9 *1/*3 + *3/*3 is associated with increased likelihood
CYP2C9*3 of adverse events when treated with valproic acid in people
with Epilepsy as compared to CYP2C9 *1/*1.

CYP2C9 *1/*3 + *3/*3 accoummpyeTca ¢ NOBbILIEHHOMN BEPOATHOCTbIO HEXeNaTeIbHbIX ABNEHUA NP NeYeHUU BaNbNPOEBON KUCIOTON Y
nopeit ¢ anunencuei no cpasHeHmto ¢ CYP2C9 *1/*1. *2 n *3 6binu nsmepeHsl. H/1P BKAoYanu ysennyeHue Beca, TOLWHOTY U PBOTY,
M3MEHEHMNA MEHCTPYa/IbHOro LIMKNQ, COHAUBOCTb, COHNMUBOCTL, aI0Neuuto, HapyLeHMA NnoBeaeHuA.

rs7668258 UGT2B7 Genotype CT is associated with increased concentrations of
valproic acid in people with Epilepsy as compared to
genotype CC.




8 omeprazole

Overview Clinical Annotations Focus on Pediatrics

. PharmGKB clinical annotations provide information about variant-drug

Prescribing Info . . . . . . . .
9 L] pairs based primarily on variant annotations and incorporating variant- Level 1A _

specific prescribing guidance from clinical guidelines and FDA-approved
drug labels, when available. Curators manually review annotations and

Drug Label Annotations @ Level 1B

. create genotype-based summaries describing the phenotypic impact of the Level 2A
Clinical Annotations Y > variant. Each clinical annotation is assigned a Level of Evidence, which is
. L. - Level 2B
generally informed by the clinical annotation's score.
Variant Annotations Y Level 3
Note: Alleles in PharmGKB are mapped to the positive chromosomal
Literature ¥ strand. Thereforg, variants in genes on the "minus" strand (eg. VKORCT) are Level 4

Pediatric Clinical Annotations &

2 annotations @ Fullscreen | [ & Edit Columns | = <7 Show Filters | | & Download

PHENOTYPE
VARIANT ¢ GENE ¢ DRUGS # CATEGORIES

_ i ) CYP2C19*1, CYP2C19 CYP2C19 *2 is associated with decreased clearance of
- E:Eig]z*; CYP2C19 omeprazole Metabolism CYP2C19%2,
CYP2C19*3
CYP2C19*9,
CYP2C19*10

CYP2C19*17,

CYP2C19*24, CYP2C19*1, CYP2C19 CYP2C19 *17 is not associated with increased metabolism of

CYP2C19%26 CYP2C19*2, omeprazole in children as compared to CYP2C19 *1 + *2.
CYP2C19*17

omeprazole in infants with Gastroesophageal Reflux as
CYP2C19*17 compared to CYP2C19 *1 + *17.

Level 3 rs1045642 omeprazole Efficacy,
Metabolism

rs1045642 Genotypes AA + AG are associated with increased
concentrations of omeprazole in infants with

Gastroesophageal Reflux as compared to genotype GG.
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7%
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38%
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17%



"STAR” (*) system
* bblna NpuHATa B 1990-X
3anuce:

» CYP2C9*1 (wild type or fully functional)
* CYP2C9*2 (Mam *3, uamn *2*3.. — carrier)

Colim Pharmacol Ther, 20168 Febh 99211 72-85. doi: 1010025 cpt 2850, Epulbh 2015 MMow 20

Pharmacogenetic allele nomenclature: Intermnational workgroup recommendations for test result
reporting.

Faalman v, Agluindez J7, Aopell MLE, Black JLY, Bell GC%, Boukouwvala S% Bruckner C7 Bruford ET¥ Caudle K, Coulthard Sa7% Daly AKTY Del Tredici A7,




HGVEI Human Genome Variation Society

— e

3anuck nonumopdunama no HGVS

«npedukce» «NO3ULMA 3aMeLLeHUsa»

\«3TaHOHHbII7I_ HYKNeoTuaA»«>»  «HOBbIN_HYKNeoTna»

8.A>G /

g., m,, c., n. (genomic, mitochondrial, coding DNA and non-coding DNA).

Colim Pharmacol Ther, 2016 Febh 99221 172-85. doiz 1

0. 1002 cpt Z2E0. Epub 2015 Mow Z20.

Pharmacogenetic allele nomenclature: Intermnational workgroup recommendations for test result
reporting.

Faalman v, Agluindez J7, Aopell MLE, Black JLY, Bell GC%, Boukouwvala S% Bruckner C7 Bruford ET¥ Caudle K, Coulthard Sa7% Daly AKTY Del Tredici A7,




BapuaHTbl 3anucu SNP

CYP2C19(*2) g.681G>A rs4244285

CYP2C19(*3) g.636 G>A rs4986893

CYP2C19(*17) g.806C>T rs12248560




BapuaHTbl 3anucu SNP

CYP2C19*17 g.-806 C>T rs12248560

«/AKuii» Trn CYP2C19 (*1/*1), (8.806C>T) (CO)
[eTepo3urota CYP2C19 (*1/*17), (8.806C>T) (CT)
[omo3uroTa CYP2C19 (*17/*17)/ (g8.806C>T) (TT)




[Tonumopdur3amebl
CYP2C19

CYP2C19 HyxknmeotunHas 3amMeHa  DQdext
- Jyrarit Tin
681G—A VikopoueHHBIIT Oenok
636G—A VrkopoueHHBIIT Oemok

*4 1A—=G 3ameHa KOIOOHA4 MHHMIIMALIMH

*5 1297C—T 433Arg—Trp

6 395G—A 132Arg—Gln

*7 T—A Intron 5 splice defect
Inversion at 5’splice site

*8 358T—C 120Trp—Arg

*g 108296G—A 144Arg—His

*10 101927C—T 227Pro—Leu

*11 108278G—A 150Arg—His

*12 30871A—C 4915top—Cys

*13 33790C—T 410Arg—Cys

*14 120829T—C 17leu—Pro

*15 120824A—C 19lle—Leu

*16 1324C—T 442Arg—Cys

@ -806C—T Veenuuenue TpaHCIALAN

-3402C—T

*18 986 G—A 329Arg—His
991A—G 331lle—Val

*19 151A—G 51Ser—Gly
991A—G 331lke—Val




IHTepnpeTaunsa pe3ynbTaToB
(PapMaKkoreHeTUYeCKoro TeCTUPOBAHNS

* CYP2C19(*2) 681 G>A: GG
« CYP2C19(*3) 636 G>A: GG
* CYP2C19(*17)-806 C>T: CC

[eHoTnn CYP2C19 *1/*1




IHTepnpeTaunsa pe3ynbTaToB
(PapMaKkoreHeTUYeCKoro TeCTUPOBAHNS

* CYP2C19(*2) 681 (@7 H @
« CYP2C19(*3) 636 G>A: GG

* CYP2C19(*17)-806 C>T: CC

[eHoTun CYP2C19 *1/*2




IHTepnpeTaunsa pe3ynbTaToB
(PapMaKkoreHeTUYeCKoro TeCTUPOBAHNS

* CYP2C19(*2) 681 G>A: GG
« CYP2C19(*3) 636 G>A: GG

« CYP2C19(*17)-806 ([@3H@])

[eHoTun CYP2C19 *1/*17




IHTepnpeTaunsa pe3ynbTaToB
(PapMaKkoreHeTUYeCKoro TeCTUPOBAHNS

CYP2C19(*2) 681 G>A: [

CYP2C19(*3) 636 G>A: GG

CYP2C19(*17)-806 C>T:

[ eHoOTUN ??2?




IHTepnpeTauua pe3ynbTaToB
(PapMaKOreHeTM4eCcKoro TeCTUPOBaHWS

«ANKNIA» TIN HOPMA/IbHbIE
eHoTmn CYP2C19%*1/*1 MEWABO/IN3ATOPHI

Hocutenu «MeANEHHbIX» a/1/1€/1bHbIX BAPWUAHTOB:

CYP2C19*1/*2

e MPOMEKYTOYHbIE
CYP2C19 *3/*17

CYP2C19%*2/*2
CYP2C19*3/*3 MEA/TEHHbBIE
CYP2C19*2/*3 METABO/IN3ATOPbI

HocuTem «BbICTPbIX» a/1/1€/1bHbIX BApUaHTOB:

CYP2C19*1/*17 BbICTPbIE A
CYP2C19*17/*17 Y/IbTPABbICTPbIE




PECYPCbI

https://www.pharmgkb.org/

https://www.snpedia.com/

ttps://www.ncbi.nlm.nih.gov/snp/
nttps://esptnet.eu/



https://www.snpedia.com/
https://www.snpedia.com/
https://www.ncbi.nlm.nih.gov/snp/
https://esptnet.eu/
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