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lpednockinku

KceHo6uoTuk/nekapcteo

NAT a0 CYP2B6 CYP2E1
FMO__ e CYPIA1 L.«
MeTta6onuyeckas LleTokcukaums —— ol
akTUBaums
4
Xumuyeckm ®apmMakonoruyecku OGpa3oBaHue NONAPHbLIX
peakTUBHbIN aKTUBHbIN XUMUYECKM CTaBUNbHbIX
MeTabonut MeTabonut MeTabGonuros
KoBaneHTHoe Kckpeuus ¢
cBA3bLIBaHME C MOYOM U XKeNnybio
MakpomorieKynam l ‘
l‘ MposBneHue MposiBneHue
MoGouroe chapmakonoruyeckux  chapmakonormyeckux acphekTos
Aencteue 3¢hheKToB MCXOAHBIX He CBOWCTBEHHbIX UCXOAHLIM
nekapcrs coeaAuHeHUN COeAUHEHUsIM
Buoakmusauyus u demokcukayus nekapcme. (Lyubimov A.V. 2012).  Porib pa3nuyHbix hepMeHmos e Memabornusme neKapcngH(Guengerich F.P. 2008).
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= [IporHo3 B3anmoaencTBuUA
KCeHOOUOTUKOB € chepMeHTaMu
MmeTabonuama: QSAR; MonekynspHoe
MoOenupoBaHne u ap.
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0byyeHun
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MeToabl

(Q)SAR
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/ Mporxos \ NporHo3 caiitoB / enepauus Bosmonu-lblh
B3auMoaencTeuA meTabonmsma meTabonuTos
it K [ap } = [IporHo3 cantoB metadbonusma B
GO Moaenu . .
e monekyne: MetaSite; IDSite;
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SMARTCyp; RS-WebPredictor n gp.
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v,

DapmarodopHble
Momenu

* [IporHo3 CTPYKTYp NOTEeHUMarnbHbIX
meTabonutoB: MetabolExpert; META;
Meteor; MetaDrug; TIMES; SyGMa.
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MOMEKYNAPHBIX Nonen
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MoAenuposaHue
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CYP2D6
CYP3A4
UGT287

* |n silico oueHka hapmakonornyeckou
aKTUBHOCTM U TOKCUYHOCTU
MeTabonunToB.

OcHo8Hble 3a0a4qu U KOMMbHMEPHbIE
mMemoOhbl, ucrosnb3yembie 05t OUEeHKU
memabornu3ma KceHobuomuKos Ha rpumepe

aHarnusa memaboniumos KodeuHa.
KoL eNH-6-r NIKopoHNug,
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Caum memabosniusma vs. lNosnoxeHue peakyut
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O N-desethylclomiphene

H
N
/T O\
buompaHcgopmauyusi Clomiphene..
«Cant metabonunama» — 3TO OTAEMNbHbBIA aTtoM (UK rpyrnna aToMoB) B MOreKyre cybcTpaTta, KOTopbIn

atakyeTca oepMeHTOM.

«lMonoxeHne peakunMmn» — 3TO OTAENbHbLIN aTOM B Moriekyrne cybctparta, KoTopbln MoguuumpyeTca B
Xo4e peakumu.

NMpsimoe n ogHoO3Ha4YHOE onpeaerieHMe canta metabonuama rnpu cosgaHnm oby4aroLWwmx BLIGOPOK
U MHTepnpeTauuu Nosly4YeHHbIX pe3ynbTaToB MHOrAa HEBO3MOXHO, crieAoBaTeNlbHO, HY)XXHO
MCMNOSib30BaTb NPOrHO3 NOJIOXXEHUA PeaKLUM.
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Structures With one Labelled Atom (SoLA)

A
@ Positive examples

OOGyu4atoLimne BbIGOPKM ANs () Degstve/examples
OEBATUN OTAENLHO B3ATLIX Q.O
KIaccoB peakLui |
npeacTaBneHbl —
COBOKYMHOCTbIO CTPYKTYP, \\
Ha3BaHHbIMW HaMu SOLA
(Structures With one S e
Labelled Atom), c B

OTMEe4YeHHbIMUN B Ka4eCTBe

. Positive examples

NOJ1IOXKEHUA pe a KLII n IZ N-Dealkylation reaction

aToMaMu Kak peansbHo
BCTpeYaeMbIMU B O Q
9KCNepUMeHTe, TakK U HsC'

(O Negative examples

creHepmnpoBaHHbIMUA Substrate stucture
oTpULaTENbHLIMY \\
npuMepamu. OOOOQOOOOOOOOOQOOO‘OO

6
Cxemamuyeckoe ripedcmasrieHue SOLA 0511 MoneKyribl amumpurnmursiuHa.
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LMNA peckpunTopbl [/ x\ u
Labeled Multilevel Neighborhoods of Atom A

DeltaP = P1-P0 B ngeansHom criyyae
NOIMKHO ObITb MakcMmMmarnbHO Angd

I H -
C7: ?8 aKCcrnepuMeHTanbHO U3BECTHbIX NMOSIOXEHUN
3 | peakLuii
15
5 % \/11\/ 13 \/
10 12 /14\CH 4+ P1 - BEepoATHOCTb YTO aTOM, MOMEYEHHbIN B
6 > 3C 17 CTPYKTYpe, ByaeT ABNATbLCSA NOSOXEHUEM
peakuumn
%H3 PO - BEPOATHOCTb YTO aTOM, MOMEYEHHbLIV B
CTPYKTYpe, He ByaeT sBNATbLCA NOMOKEHNEM
peakumnu

Metabolism Site Prediction Based on Xenobiotic Structural Formulas and PASS Prediction Algorithm. Rudik AV,
Dmitriev AV, Lagunin AA, Filimonov DA, Poroikov VV. , J Chem Inf Model. 2014;54(2):498-507

SOMP: web server for in silico prediction of sites of metabolism for drug-like compounds. Rudik AV, Dmitriev AV,

Lagunin AA, Filimonov DA, Poroikov VV., Bioinformatics. 2015; 15;31(12):2046-2048. .
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Xapakmepucmuku oby4aroujelti 8 1I60PKU

u pesynbmamsi LOO CV
Beietionciusses Positive Negative IAP,
examples Examples LOO CV
Aliphatic Hydroxylation 508 837D 0.91
Aromatic Hydroxylation 430 5890 0.92
C-Oxidation 69 1406 0.86
N-Oxidation 121 2405 0.99
S-Oxidation 96 1947 0.99
N-Glucuronidation 330 5611 0.99
O-Glucuronidation 2199 48387 0.99
N-Dealkylation 422 8681 0.99
O-Dealkylation 305 6095 0.99
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Beb-cepeuc Osis1 npo2Ho3a NMoJsIoXeHuUU peakuu

P Prediction of reacting  x

« C M [ www.way2drug.com/RA/

Way2Drug ==
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RA: Reacting Atom

» Home »  Training Set »  Products/Services 7 Interpretation »  Examples 7 Contacts

[ Save *.pdf I Save
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[ Use Files ]
[ Marvin JS ]

s Prediction of reacting atom

{ IMake prediction J

http://www.way2drug.com/RA/
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Beb-cepeuc 05151 Npo2HOo3a MosioKeHuu peakyu

P Prediction of reacting  x

<« C M [ www.way2drug.com/RA/

wa y2 D r u g senvices RA: Reacting Atom

Understanding Chemical-Blological Interactions
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[ SMILES ] O g P K O [ ( e L sdt)

Reaction class prediction

[ Use Files ]
[ Marvin JS ]

Paj | [Pi \reaction|
H 0.625 | 0.028 | O-Glucuronidation

0.407 | 0.045 O-Dealkylation
0.205 | 0.191| N-Glucuronidation

C
N
(0]
s Prediction of reacting atom
. O-Dealkylatio [~
= No selection ¥
Atom| | Rank | DeltaP|
22 1 0,601
1 2 0,952
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2 6 -0.789
16 o -0,774
11 a -NTER -

(

10

nttp://www.wayZ2drug.com/RA/



http://www.way2drug.com/RA/

XXI11 POCCUUCKUN HALLMOHANBHbIV
KOHIPECC «4YE/TOBEK M NEKAPCTBO»

Way2Drug === [ TocK |

Forgot password?  Sign up

Way2Drug \
SERVICES

Home | About | Projects | Solutions | Partners | Contacts Home | About | Projects | Solutions | Partners | Contacts

» ’,)4. ~. DHGER-Frad

Yelt & A I & meh-senice
: A\ u \\\ WayZDrug ’ 2 ‘q’i: .-:b im) Predicion i besed on

» » o M m | DFGEP | ccnenomace

\ Interactions !
PRED /.

rin slico n of drug-ind uced changes of gene sxpression poflies besed on stnechumil forrmuin

[Predicion of Actvity Spedm
of pen= mxpression profiles neh

r EBubsiances) f=chnology and tac fmining sets o
eved from Corpamtive Todoopenomrics Datahecs

INFORMATION

EBDMF

k= = meh-amrvice fior In slico reetmhclsm (20

Prediciion s beserd on
e E0Rs of the: 1/

&y Spedm for Substances)
ind 3A4 Isoforrs. of cytochrome P40

fors end appéed io predict

CLCPrad (Cell Line Cyfoloxiolly Frediclor)
= & web-genice for in slico n of cytoledity

or tuenor and non-tumor ol lines besed o siruchrsl frmeis

Prediciion s beserd on on e bests of

=in on cyioboxdcly et

{Prediciion of Acihvity Spedim for Substances) =
e from ChEMEL db (version

naiogy and the fmining set

Our Services

PASSOnline Way20rug portsl is developad and supported by —
£ biological potentil of your the muliidisciplinary tesm of resesrchers working [ =zem Whaee ]
eSS compounds (more) in bioinformatics.  chemoinformatics  and

computer-gided drug discovery for about thirty
years. We have proposed the local
correspondence concept. 8 novel bioinformatics
and chemoinformatics paradigm, which is based
on the fact that most biclogical activities of drug-
like organic compounds sre the result of
molecular recognition and depend on the The InformesSon will e used §o Bentty the hi
correspondence between the particular atoms of J b x mmoan

the ligand and the target.

Gussr Online
create QSAR/QSPR models

Ayurvada
the irformaion about the: mechankss of o
used I Ayuneds predicied by compuier pog)

mmponenis of ity medicnal piants

indlan medicine, snd o valideie compisr-sided predichions

prediction substrate/metsbolite

Using this concept. we have developed a consistent system of atom-centered neighborhoods of stoms
2 descriptors including MNA (Filimonov et al., 1806). QNA (Filimonov et al., 2009). and LMNA (Rudik et
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The MNA descriptors have been employed for predicting biological sctivity spectra of organic molecules
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different biological sctivities based on the structursl formuis of drug-like orgsnic compound. PASS has
SN Mets-Prad been used by many scientists for discovery of new pharmaceutical sgents in difierent therspeutic fields:
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BbieoObI

* [lpeanoxeHHbI HAaMM MEeTOoA NO3BOSAET C BbICOKOW TOYHOCTLHIO
npeackasbiBaTh MOSIOXEHUST peakLuni nepBon n BTopon dasbl metabonmama
KCEHOOUOTUKOB

» Cpeaun peakumn nepBon dpasbl HAMW paccMaTpuBarnncb Katanusnpyemole
uutoxpomamm P450 peakumm anndatnydeckoro n apomMaTnyeckoro
rMAOPOKCUINPOBAHUS, OKUCIIEHUA MO aTtoMaM yriepoaa, a3oTta U cephl,
aeankunupoBaHusa No atomam asorta u kucnopoga. Cpeaun peakuunin BTopou
doasbl HamMn paccmMmaTpuBanncb Katanusnpyemole Y O-
[MIOKYPOHUNTPaHcdepasamm peakumm rmioKypoHMpoBaHUA No atomam
asoTa 1 Kucnopoga.

* [lpegnoXxeHHbIW B onncaHHon pabote mMeTo peannsoBaH B Buae cBob6ogHO
OOCTYrnHoro Beb-cepBuca Ans nporHo3a nonoXxeHnn peaxkumn
http://www.way2drug.com/RA.
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NAT'YHUH A.A.

OUJITMMOHOB A.A.

NMOPOWKOB B.B.

PH® No 14-15-00449
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brnazodapHocmu

CNACUBO 3A BHUMAHMUE!

a.v.dmitriev@mail.ru 14
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Tecmoeasi eblbopkKa

Reaction classes Top-1 | Top-2 | Top-3 | IAP
Aliphatic Hydroxvlation | 0.83 0.91 0.91 | 0.95
Aromatic Hvdroxylation | 0.64 | 0.91 1.00 | 0.93
C-Oxidation 1.00 1.00 1.00 | 1.00
N-Oxidation 1.00 1.00 1.00 | 0.96
N-Glucuronidation 0.85 1.00 1.00 | 0.99
O-Glucuronidation 0.91 1.00 1.00 | 0.99
N-Dealkylation 1.00 1.00 1.00 | 1.00
O-Dealkylation 1.00 1.00 1.00 | 1.00

Obach RS: Pharmacologically active drug metabolites: impact on drug discovery and pharmacotherapy. Pharmacol Rev 2013, 65(2):5]7%-640
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Invariant Accuracy of Prediction (IAP)

Kputepum oueHKn TOYHOCTHU
npeAacka3saHus NOJSIOXKEeHUUN peakuumn

NumOf {deltaP, > deltaP |
N N

|AP =

Kputepun IAP gaet BbIDOPOYHYIO OLEHKY BEPOSTHOCTM TOrO, YTO
Haygady BblbpaHHas M3 reHeparibHOM COBOKYMHOCTM napa m3
MNOSIOXNTENBHOIO U OTpULaTESIbHOro NpMMepoB byaeT
KraccndununpoBaHa npaBusibHO.
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