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[IlnaH NeKkuunwu

e buonHdpopmaumoHHble MeToAbl NMOMUCKA
feKapcTB.

e benok-nuraHaHble B3auMoOOeUCTBUA.

e CanTtbl CBA3bIBAHNA U aKTUBHbIE
LEeHTPbl OenKoB, UX XapaKTepPUCTUKMW.

e [1OKMHr. uenu n 3agavv, BUAbl AOKUHra.

e ba3za AaHHbIX NeKapCTBEeHHbIX
nurasgoB DrugBank.



In silico

KoMmnbloTepHblie MeTOoAbl
MONCKA JNeKapcTBEeHHbIX
BellecTB



MMapaaurma in silico
A = F(S)

bnonornyeckasi akKTUBHOCTb
XUMUYECKOro coeguHeHuUs
ecThb (PYHKLUUA ero
XUMUYECKOU CTPYKTYpbI



[lepemeHHblIe in silico

e buonornyeckas akKTMBHOCTb
1ICsy, EC:y, LDy, MEC m T.N.

e CTpyKTYpAa
Tononornyeckue MHAOEKCLI
PparMeHTHble OEeCKPpUNnTopbl
PU3nkKo-xummyeckme napameTpbl
JHepreTu4yecKkmne XapakrtepucTuku



'pynnel metoaoB in silico

QOSAR
Quntitative Structure — Activity
Relationships

LBDD
Ligand Based Drug Design

SBDD
Structure Based Drug Design




[Mlapagurma Xs3Hu4a

e buonornyeckasgd akTMBHOCTbL CoegUHEHUSA
apnsaetca pyHKUMen ero nuUNopunbHbIX,
3NIeKTPOHHbLIX U CTepu4vYecKMX napameTpoB

e buonormyeckas akTMBHOCTb COeAUHEHUSN
onpepenseTcs ero CNOCOOHOCTbLIO NPOHUKATb
K peuenTtopy 4yepe3 cucrtemy ouomemoOpaH,
nomMewaTbCA B "peuenTOpHbIN KapMaH" U
B3aMMOOENCTBOBaTb C 3apSAXXeHHbIMWU
ydyacTKaMuM Ha NOBEpPXHOCTU peuenTtopa



KoHcTaHTa X3H4a
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KoHcTaHTa X3Hu4a
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KoHcTaHTa [ammeTa
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KoHcTtaHTa TadTa

H,0
H,C==COOR ==—=gg— H;C==COOH + ROH

KR
KCH,

Es =19



YpaBHeHue X3HYa

1 2
IgE— a, +ar° +a,r+a,oc+a,kE.,
rie C — KOHUEHTpauus, Bbi3biBaloLllasag onpeaeneHHbI
buonornyeckun adpdekt (Hanpumep, IOKy);
IT — KOHCTaHTa X3H4ya (nMnoduribHOCTb);

O — KOHCTaHTa [ammeTa (BNeKTPOHHLIN napameTp);

Es — KoHcTaHTa TadTa (CTepuyeckmn napamerp).



OcobeHHOCTN Moaenu X3Hu4a

3aBMCUMOCTb «CTPYKTYpa — aKTUBHOCTb»
ONnucbIBaeTcA HenpepbIBHOU KPUBOU

e CywiecTByeT 3Ha4yeHue nUNopunbLHOCTMH,
COOTBETCTBYHLLEe MaAKCUMYyMy aKTUBHOCTU




MeToAbl BOCCTaHOBIEHUSA
HenpepbIBHbIX 3aBUCUMOCTEN

e PerpeccuoHHble
- MHOXEeCTBeHHasa nowlaroBas perpeccus
- METOA4 YaCTUYHbIX HAaMMEeHbLUNX
KkBagpatoB PLS
- rpebHeBan perpeccus

e HewupocerteBble
- nepuenTpoH
- NIPOCTble HEeUPOHHbIe CeTU
- MHOTOCJIOMHble HEeUpPOHHbIe CeTw
- nepuenTpPoOHHbIe MHOIFOCJIONHbIE
HEUPOHHbIE CeTu



3agavya Knaccudukaumm

® dETHEHOR EDE,[I}[HEI-]I-IE|

 HEaKTHEHOE C0eIHHe e

| LEHTpP KJIACCA HREAK THEHELX coeHHeHHH

@ uenTp Koacca AKTHEHBIX COEIIHEHHI




BepoATHOCTHaA TpaKTOBKa




OnckpuMMHaHTHbIEe (PYHKLUK

)
0, =8y +a,,7 +a,0 + a5k

g, =dg, +a,T+3a,,0+ aq, Eq

CoeanHeHne C npuHapanexuT Knaccy a,

ecnm g, 2 g,



MeToAabl knaccudpukauumm

BepoATHOCTHbIE MeTOAbI

- NOACTPYKTYPHbIN (YAaCTOTHbLIX) aHanNu3
- MmeToa bameca
- MeTOAbl JOKarfibHbIX OLEeHOK

[eoMeTpunyeckue mMetoabl

- pacCcTosiHUA A0 LEeHTPOB KraccoB
- MeTOo4 k-Onuxauvwmx cocepneu

HeunpoceteBble metoabl — ANN
MeToaA onopHbLIX BeKTopoB — SVM
«fpepHble» metoabl (kernels)



MeToAbl MOneKynsapHoOro moaenupoBaHUA

MoneKkynsipHass MexaHMuKa KBaHTOBasi xmmwus

e MeTOoabl cxoacTBa nuraHgoB

e MeToabl OOKMHra
 AOKUHI NUraHaoB (KeCTKUU, rmokumn)
 bparMeHTHbIN OOKUHTI
e chapMakopOpHbIN OOKUHT
* 0enokK-6enKkoBbIN OOKWUHI

De Novo Design
e KOMOMHATOPHbLIE noaxoAbl
e MeTOAbl, OCHOBaHHbIe HA OOKWHre
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MporpammHbIn Komnnekc «Mukpokocm»
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Chapter 12
Consensus Drug Design Using IT Microcosm

Pavel M. Vassiliev, Alexander A. Spasov, Vadim A. Kosolapov,
Aida F. Kucheryavenko, Nataliva A, Gurova and Vera A. Anisimova

Abstract This chapter discusses Microcosm, an information technology pack
for predicting the phar logical activity of chemical I Is. This techi
ogy is based on a compl ficti hodology with a pp
prediction as its central component. The complex methodology of prediction i
Microcosm is essentially different from that of other QSAR approaches in thd
employs a redundant multi-descriptor, multi-level rep ion of the
chemical compounds by an aggregate of fragment descriptors with different ph
cochemical meanings and varying extents of complexity. The methodology o
includes several classification methods that differ in their mathematical formalig
and several decision making circuits that are conceptual in the results they yield
the same time, no feature space reductions are made, and no significant varial]
are isolated; all of the p of description are used in the construction of]|
prediction regularities. The integral decision rules are constructed by generaliz
the spectrum of primary prediction estimates using different levels and typed
consensus, In this chapter, we describe the paradigm of IT Microcosm, includ)
its theoretical concepts, a specialized QL language for chemical structure re
sentation, and prediction methods and strategies using the package. The adequ.
validity and high accuracy of IT Microcosm are demonstrated via sample preg
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tions of the various pharmacological activities of sir Ily similar and
ally diverse organic compounds, complex organic salts, sup lecul. pl
and sul i ac ing for the synergy between the individual compo-

nents of mixtures, The authors also present the results of a successful application
of IT Microcosm, along with in vive and in vitro experimental methods for (1) the
search for novel potent antioxidants, antiarrhythmics and antiplatelet agents; (2) the
optimization of the composition of lecular I with idant and

P. M. Vassiliev (=) - A, A, Spasov - V. A, Kosolapov - A. F, Kucheryavenko - N. A, Gurova
Volgograd State Medical University (VSML), Pavshikh Bortsov Sq. 1,

Volgograd 400131, Russian Federation

e-mail: pmvi@avilg.ru

V. A Anisimova

Institute of Phiysical and Organic Chemistry wt Southern Federal University (IPOC SFU),
Stachka Ave. 194/2, Rostov-on-Don 344000, Russian Federation

e-mail: anis3%@ mal.ru.

© Springer Science+Business Media Dordrech 2014 369
L. Gorb et al. (eds.), dpplication of Compuiational Techigues in Pharmacy and Medicine,

Chall and Ad: in Computational Chemistry and Physics 17,

DOT 10 1007/978-94-01 7-9257-8 12

Boarorpag, 2016







JlekapcTtBO

<€

>

MakpomoneKkyna-MmuilieHb




MoneKkynsapHbIN OOKUHT

[locTpoeHue MOneKynsapHou mMopenu
KoMnriekca nuraHpga (ounonormn4vyecku
aKTUBHOIoO BelwecTBa) U ODUMOMULLEHMU

(peuenTtopa, depmeHTa, ...)

SBDD - Structure Based Drug Design




[locTynaTtbl OOKMHra

e [loxoxxne coeanHeHNA CBA3bLIBAIOTCA MOXOXUM
obpa3om

e Monekynbl B3aumMoaeuCTBYHOT B OOHOM
KOH(popMaLuun

e Cpena (pacrtBoputenb, UOHbI U NMPUMECU) He
urpaet OonbLION ponu

[JaHHble 3KCnepuMEeHTOB In VItro n in vivo
AOCTAaTOYHO TOYHbI

e CBA3bIBaHMe nuraHga obpatMmo M He
KOBaneHTHO

e IMeeTca Aaoctato4yHO MHOpMaUUun



BO3MOXHOCTU OOKMHra

e CobCTBEHHO MoAaernmmpoBaHUe KOHKPEeTHOro KomMiIiJiekca
® Onpe.qeneHMe MeCT CBA3biBaHUA JiIVraHa C MULLUEHbLHIO

e Pacyer 3Heprnn B3aumoaencTBusl nuraHga c
3afjaHHbIM CauTOM CBA3biBaHUSA

BbluncneHune acdhdpumnHHOCTU nuraHaa

® Onpe.qeneHMe onTUMasibHOro noJsoXxeHuwsd JrimraHaa B
KOMIMNeKkce

e OnpeneneHue ¢pyHKUUM nuraHga (aroHUCT / aHTaroHUCT)

e OnpepenexHne pn3nNKo-XMMmMYeCKUX ocobeHHoCTeN
B3auMoaAeucTBuUA nuraHaga ¢ cCaMmToMm CBA3bIBaHUSA
(nocTtpoeHune 3D-hapmakocdgopoB)

Co3gaHue HOBbLIX NUraHOoB K 3adaHHOMU MULLEHU



Buabl OOKMHra

PyyHOomM
OpueHTaumo Mornekynbl nuraHga B cauTe CBA3bIBaHUA

OnomMuLLeHun npomn3BoaAuUT uUccinepnoBaTtesib

KecTtkMmn no nuraHay M No cauty CBA3blBaHUA
OpuveHTauuilo Mornekynbl nuraHga B cauTte
BbINOSIHAET Mnporpamma

MK no nUraHay M XXEeCTKMM No CamTy CBA3blBaHUSA
NMporpamma npousBoaUT onTUMMU3aUUIO KOHdopmauum
nuraHga B MOJEKYNSIPHOM norie cauvTa

I'Mbkun nNno nuraHay M No caumty CBA3blBaHUA
Mporpamma BbINoONHAET onTUMU3auuko KoHdopmauuu
nvurasaa U aMMHOKMUCIIOTHbIX OCTaTKOB cauTa

fI'MbKMM No nuraHay M NO MMUILUEHM
[Mporpamma BbINoOnHAET onTUMU3auuk KoHdopmauuu
nuradHga v 6ernka-mulieHu




MeTtoabl OOKUHra

PparmMeHTHbIe
Jokunpyrotca dparmMeHTbl MOJSIEKYyrl, KOTOpble 3aTemM
cwmnBarwTca; papmakoPOpHbLIN OOKUHT
PewetTo4yHble
pynna atTomoB OMOMMLUEHU, NMOMaBLUMX B OAHY AYEUKY
NPOCTPAHCTBEHHOU peLUeTKU, 3aMEeHSAKTCHA «NnceBOoaTOMOMY;,
«aMMWUHOKUCNOTHbIe aToMbi» cunoBoro nona AMBER
AKopHbIe
NMMpyn AOKWHre He BbINOSIHAETCA onTUMu3auma KoHdopmauum
«sikops» (chparmeHTa MOSeKynbl nNUraHaa, oObIYHO XXEeCTKOro)
NMoaroMHbIe
NMpn nopacyete 3Heprun B3aUMOLENCTBUSA paccMaTpuBalOTCS
BCe aTOMbl (B OTNIMYME OT «pPeLleTOYHbIX» MeTOAOB)
C mcnonb30BaHUEM CKOPUHI-(QYHKLUN
Ona oueHKU 3Heprum obpasoBaHUA KOMIMNEKCa UCMNONb3YHTCA
cneumarnibHble «OLEHOYHbIe» (PYHKUUU




MonekynapHasa MexaHUKa

YUnucrto amnupunyeckum nopaxon, OCHOBAHHLIU
Ha NMPUMEHEeHUN NPUHLUMNOB KIlaCCUYECKOWU
MEeXaHUKMU ANA pacyeTa 3dHepPrMy MOJSIeKynl.

Monekyna npepactaBnsieTcsd Kak Habop LIapuUKOB
(aTomMbl), COEAMHEHHbIX C MOMOLLbLIO MPYXUHOK
pPa3HOM XEeCTKOCTU (XMMun4yeckKume cCBA3MN).




Buabl cun B3anmoaeucTBuUSA

OHeprma XMMUYecknx cBsi3eMn

OHeprnsa yrros

OHeprnsa OByrpaHHbIX YrioB

®—O

— d —>

OHeprns anekTpocTaTu4eckoro

B3aMMOOeNCcTBUA

. et
e— d —>

OHeprns B3anmMoaencTeBum
BaH-gep-Baanbca
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OHeprns BOOOPOAHbLIX CBSA3EMN



KBaHTOBasg Xumus

OcHoBaHa Ha UCNONIb30BaHUU ypaBHEHWUSA
LLpeavHrepa.

Monekyna npepactaBnsieTcsd KaKk COBOKYMHOCTb
MOJNEKYNAPHbIX opouTaneu.

Kaxgaa mMmonekynspHaa opbutanb siBnsieTcs
FIMHEMHON KOMOMHauuen aTOMHbIX opbuTtanem.

RU-0353
AmMmdenason




ToYyHOCTb MoAenupoBaHUSA
AG = -RT:InK,

TOYHOCTb METOAOB MOJIEKYNAPHOU MEeXaHUKMU

+3 KKan/monb

OwubkKka B npepgckKkasaHMmM cpoacTBa

150 n 6onee pas

HeobOxoammasas TOYHOCTL MNO3MLUMU aTOMOB

~0,2A




[MOKMN nNo nuraHay AOOKWUHK

OOKUHr KoHdopMaLUMOHHO-
-NOABUXHbLIX MOJIEKYI

PasnunyHble koHdopmauum nuraHga B pe3synsTate AokuMpoBaHuA
cospalTtcsa ao (nubo B npouecce) oTOupaetcsa
npoueaypbl AOKMPOBaHUSA «ny4was KoHcopmaLms»



PparMeHTHbIN AOKWUHTI

Haiioennoe 00Kunzom noioxncerue
6azo6020 hpazmenma 3ameuyenue 60K06020 paduxana

PA3ITHYHbBIMU cpDyRRAMU

Ilouck onmumanvnozo
Ionnan onmumuzayun

U OUECHKA KOMRJIEKCa

ROJIOJHCEHUA CPYRIbI




[lporpamMmmbl OOKUHra

AutoDock Vina
INluraHg rmobkun
Ucnonb3yeTcs reHeTUYeCKUU arnroputm

Dock
JinraHpg xecTkuu
Ucnonb3yeTca anroputmM COOTBETCTBUA MOJIEKYNAPHOU (PopMbl
ApantTnpoBaHa Ans Noucka nuraHaoB B 0a3ax AaHHbIX

GOLD
INluraHg rmobkun
Ucnonb3yeTca reHeTUYECKUN ariroputm
FlexX
INluraHg rmokun
BO3MOXHOCTb y4yé€Ta noABUXHOCTU aMWMHOKMUCIIOTHbLIX OCTaTKOB
FRED

XXECTKMNU OOKUHI, OYeHb ObICTPbLIN
Bo3MOXHOCTbL reHepauum n otbopa KoHcpopmepoB




[logroToBka nuraHgosB

MonekynsipHaa mexaHuka MarvinSketch
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File Edit Help

LigPlot+
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[locTpoeHue npocTpaHcTBa AOKUHra

4 Vina Wizard | ) AutDockWizmd S CpenBebel | P Pyhonshel  GILD
1 StartHere | 3K, Select Molecules Ihn\!hlljwpnuhl
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CoOCTBEHHO OOKWUHI
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AHann3s mMmexaHumsma CBSi3biBaHUS
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Molecule Pharmacophare
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AroHmnctbl k-onmougHbIX peLenTopoB
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Identification

Pharmacology

Summary Imipramine is a tricyclic antidepressant indicated for the treatment of depression and to reduce
Interactions childhood enuresis.

Products

Brand Names Tofrani!

Categories
Chemical Identifiers Generic Name Imipramine DrugBank DBE00458

Accession Number
References

el e Background Imipramine, the prototypical tricyclic antidepressant (TCA), is a dibenzazepine-derivative TCA.

Pharmacoeconomics TCAs are structurally similar to phenothiazines. They contain a tricyclic ring system with an alkyl
Properties amine substituent on the central ring. In non-depressed individuals, imipramine does not affect
mood or arousal, but may cause sedation. In depressed individuals, imipramine exerts a positive
Spectra effect on mood. TCAs are potent inhibitors of serotonin and norepinephrine reuptake. Tertiary
Targets (24) amine TCAs, such as imipramine and amitriptyline, are more potent inhibitors of serotonin
reuptake than secondary amine TCAs, such as nortriptyline and desipramine. TCAs also block
Enzymes (8) histamine H4 receptors, ay-adrenergic receptors and muscarinic receptors, which accounts for
Carriers (2) their sedative, hypotensive and anticholinergic effects (e.g. blurred vision, dry mouth,
constipation, urinary retention), respectively . Imipramine has less sedative and anticholinergic
effects than the tertiary amine TCAs, amitriptyline and clomipramine. Imipramine may be used to

treat depression and nocturnal enuresis in children #°%' _ Unlabeled indications include chronic

Transporters (4)

and neuropathic pain (including diabetic neuropathy), panic disorder, attention-
deficit/hyperactivity disorder (ADHD), and post-traumatic ;Iress disongier (PTSD) 171111514155

mipramine

Type Small Molecule Groups pprov
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ACTIONS ORGANISM

_ @ sodium-dependent noradrenaline transporter inhibitor Humans

o antagonist Humans

Identification A inhibitor Humans

By @ Histamine H1 receptor antagonist Humans

@ ~lpha1A adrenergic receptor antagonist Humans

@ ~lpha-1D adrenergic antagonist Humans

@ Muscarinic acetylcholine receptor M1 antagonist Humans

@ Muscarinic acetylcholine receptor M2 antagonist Humans

@ \uscarinic acetylcholine receptor M3 antagonist Humans

@ uscarinic acetylcholine receptor M4 antagonist Humans

@ Muscarinic acetylcholine receptor M5 antagonist Humans

@ rotassium voltage-gated channel subfamily D member 2 inhibitor Humans

@ rotassium voltage-gated channel subfamily D member 2 inhibitor Humans

@ shydroxytryptamine receptor 2C antagonist binder Humans

@ Alphz-1B adrenergic receptor antagonist Humans

@ shydroxytryptamine receptor 7 antagonist Humans

@ Db(1) dopamine receptor binder Humans

(u ] binder Humans

(v ] inhibitor Humans

Interactions (U ] = inhibitor Humnazns
Products o I I I I p“’r am*n e

atannriac o binder Humans
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Identification entries

how Search

10

INTERACTING ALLELE
Pharmacology GENE/ENZYME  NAME GENOTYPE(S)  DEFINING CHANGE(S) TYPE(S) DESCRIPTION

Cytochrome P450 CYP2D&"4  (AA) A Allele Effect Patients with
e this genotype

ave reduced
metzhbolism of

Imipramine.

Cytochrome P450 CYP2D6&%3  Not Available 2549delA Effect The presence of
206 this
polymorphism
in CYP2DE Is
associated with

poor

metzhbolism of

imipramine.

Cytochrome P450 CYP2D6%4  Not Available A allele Effect The presence of

206 this

polymorphism
in CYP2DE Is
associated with

poor

metzhbolism of

imipramine.

Cytochrome P450 CYP2D8™5 Not Available Whole-gene deletion Effect The presence of

206 this

Products polwnorphism

Imipramine

Chemical Identifiers

Interactions
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Identification
Pharmacology
Interactions APPROVED
Products
Sho
Categories 10

Chemical Identifiers

References DRUG
Clinical Trials 1,2-Benzodiazepine
Pharmacoeconomics
Properties Abacavir
Spectra
Targets (24)
Abametapir
Enzymes (8)
Carriers (2) Abatacept
Transporters (4)
Abiraterone
Abrocitinib

Search

INTERACTION

1,2-Benzodiazepine may increase the central
nervous system depressant (CNS depressant)
activities of Imipramine.

Imipramine may decrease the excretion rate of
Abacavir which could resultin 2 higher serum

level.

The serum concentration of Imipramine can be

increased when it is combined with Abametapir

The metabolism of Imipramine can be increased
when combined with Abatacept

The serum concentration of Imipramine can be

increzsed when it is combined with Abirzterone

The mgtabolism of Abrocitinib cgp be decreased

. Imipramine

activities of Acarhose

-
g

Identify potential
medication risks

Easily compare up to 40 drugs
with our drug interaction checker.

Get severity rating, description,
and management advice.







	Слайд номер 1
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20
	Слайд номер 21
	Слайд номер 22
	Слайд номер 23
	Слайд номер 24
	Слайд номер 25
	Слайд номер 26
	Слайд номер 27
	Слайд номер 28
	Слайд номер 29
	Слайд номер 30
	Слайд номер 31
	Слайд номер 32
	Слайд номер 33
	Слайд номер 34
	Слайд номер 35
	Слайд номер 36
	Слайд номер 37
	Слайд номер 38
	Слайд номер 39
	Слайд номер 40
	Слайд номер 41
	Слайд номер 42
	Слайд номер 43
	Слайд номер 44
	Слайд номер 45
	Слайд номер 46
	Слайд номер 47
	Слайд номер 48
	Слайд номер 49
	Слайд номер 50
	Слайд номер 51
	Слайд номер 52
	Слайд номер 53
	Слайд номер 54
	Слайд номер 55
	Слайд номер 56
	Слайд номер 57
	Слайд номер 58

