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[ln3ajHnpar-e HOBUX NeKoBa 3aCHOBAHO Ha CTPYKTypu

» [loyeTHa ocHoOBa 3a OTKpuhe HOBUX fiekoBa npeacTaBiba
nosHatu ("ctapu") nex.

» Pa3nosn (papmakonoLky 3axTeBn)
= Pa3B0j 00rbnx 4o3HNX 00NMKa.
— [lobosrbLware ancopnuuje.
— [loBehawe OyXnHe genosama.
= [loBehamne jaunHe genoBama.
— CwmareH 6poj AHEBHUMX O03a y Tepanuju.

— W3beraBame nojaBe HeXerbEHUX OejcTaBa.



[TMOHNPCKKN NnekoBu

"[TnoHnpckn" nek nnu "npBu U3 rpyne” nekosa npeacraeiba
HajBa>XHUJU TUMN CUHTETUYKOr Nneka.

KopucTu ce 3a gusajHupaH-e CMHTEe3e aHanora nocrojeher
neka.

HoeroB 3Ha4aj ce ornena y nopehewy HeroBUx HeXxerbeHmnx
OejcTtaBa ca HeXerbeHUM OejcTBMMa NMocTojeher neka Koju je y
ynotpeon.

[Mpnmep je oTKkpuhe cyndoHaMugHuUX auypeTuka, negeceTnx rognHa
ABafeceTor Beka, Koje je MPoMUCTEKIIO Ha OCHOBY Yo4yeHor edoekta aa
bakTepuuung, cyndaHun-amug, nosehasa ankanHoCT ypuHa jep nHxnoupa
€H3UM - KapboaHxugpasy.



BeluTaykn (CUHTETUYKMN) JIEKOBU
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BeluTaykn (CUHTETUYKMN) JIEKOBU

= OBO, Kao u gpyra otkpmha Hucy dbuna nocneguua
On3ajHmpara ca Unrbem nocTusarwa HnuxoBe HOBE
nHaukaumje seh cy buna crniyyajHa.

= 3axBasrbayjyhv oBMM NUOHMPCKMM OTKpUhKMa 3amnoyeT je HOB
NPUCTYN y AM3ajHMpary aHarnora nekosa v nobosbLlamy
HUXOBUX (papMaKosoLLKNX 0CobuHa.



PU3NONoLWKN UUIbLEBU (MeTE)

» CuHTEe3a nMoHMpCKor fieka Moxe aa oyne pesyntar
Ou3ajHnpaH-a 3aCHOBAHOI Ha CTPYKTYpu nuraHga (Hnp. ca
LUIbeM MHXNOULMje HEKOr eH3MMa U peuenTopa 3a
buoreHn amuH).

» [Tpumepu TakBor NpucTyna cy cuHTEe3a NpPBOr:

m ACE-mHxbutopa - kantonpuna.
m AHTaroHucrTe xmctaMmHckux H;-peuentopa - peHbeH3aMunHa.
m beTa-6nokatopa - npoHeTanona.

m AHTaroHUCTe XMcTaMmHckux H,-peuentopa - ummeTnanHa.



[TMOHNPCKKN NnekoBu

Kantonpwun

ACE-nHxnoutop

OH

[MpoHeTanon

HecenektnsHmn 6eta-bnokaTtop

NN

deHOeH3aMUH

XuctamumHcku H,-aHTaroHmcra

/
N %
N

LnmetnanH

XuctamuHckn H,-aHTaroHucTa



PU3NONoLWKN UUIbLEBU (MeTE)

> BpojHN PU3MONOLLKN LMIHLEBU (METE) Ce KOpUCTE 3a
ogpenuBake U gepuHuUcare gejctea HOBUX NOTEHUMjANTHUX
MOJIEKYNa JIeKOBa - MOJNIEKYJ1 CIINYaH JeKy.

> To ce nocTuxe 3axBarbyjyhn Benmkom 0pojy AOCTYMHUX
nogaTtaka u3 obnacrtu bmoxemuje n duonormnje hennja u
MOryhHOCTU HUXOBOT Kopuwhera.



PU3NONoLWKN UUIbLEBU (MeTE)

v HepocTtauu

o YcknahmBawe geduHUCcaHOr omM3nonoLLKor Lurba npema
LLeNTOKYMNHOj pusnosoruju opraHnama (Koa
eKCrepuMeHTanHNX XXNBoTuH-a).

o HemoryhHoCT ga he ce Ha OCHOBY UMIba oapeauTu ucxon
neyexa dbonectu.

o MHOrm onsnonoLKn LrLeBn Hemajy crneundunyaH
CeKyHOapHW FNacHuUK.

» 300r HaBedeHUX pasnora npuctyna ce Xa-le-Ec-metoam (HTS opf eHrn. -
High Throughput Screening) n 6asm nogataka Koja cagpXu Xemmjcke
nHdopmaumje o Nno3HaTUM fiekoBMMaA.



[1n3ajHnpaH-€ nekosa 3aCHOBAHO Ha CTPYKTYpWU

= Kapga cy no3HaTe HeonxogHe MHdopMaLunje 0 MONEKYICKO|
CTPYKTYPU (PU3NONOLLKOr Uniba (MeTe) Kao LUTO je KpucTasnHa
CTPYKTYpa eH3nMa Koja cagpXuv npeuunsHy reomeTpujy
aKTUBHUX MecCTa, OHAOa ce gu3ajHupaH-e Jieka 3acHuBa Ha
CUHTE3N MoneKyna Koju ce "yknana" y TUM akTUBHUM
MecTMMa.

= T0 je ngeanaH cnydaj n Huje 4ecT.
= Y peanHocTy roeopMmMo 0 "aOn3ajHupamy feka 3acHoBaHOM Ha

aCUCTEHUM|N No3HaTe CTPYKType" HNp. OTKpuhe HOBOr
MHXNOUTOpPA PEHNHA - arIUCKUPEH.



[1n3ajHnpar-e rnekosa 3aCHOBAHO Ha CTPYKTYpU

Il Hoga OTKpuha nekoBa npeacraeibajy pusnyaH npoec.

Il BpemeHcku nepuopg je 10-20 rognHa npu Yyemy He nocToje
rapaHuuje ga he HOB nek agekBaTHO yTuLaT Ha npouec
bonecTtn, 6uTN 6€3bepgaH n ga Hehe n3asmBaT HeXerbeHa

nejcrtea.



[1n3ajHnpaH-€ neka sacHOBaHO Ha CTPYKTYpW aHarora

= [1pegHOCT CMHTEe3e aHarnora Hekor no3Hartor, nocrojeher,
rfleka 3acHMBa ce Ha YnkeHUUM aa je npeasuheH Tepaninjcku

edpekaT aHanora NMNO3HAT.

= 300r 0OBe YNH-EHMLE Ha TPXULLTY Ce NnojaBrbyje Bennku 6poj
aHarnora y BpJio KpaTKOM BpeMeHCKOM nepunogy (2-3 roaunHe).

= CBW aHanosm mopajy ga npony Kpo3 dpase npeTKiInHUYKOr
ncnuTuBawa y Uy geuHucarwa 6e36egHocTu n
KIMMHUYKUX CTyanja y UMby AOoKa3uBaka HUXoBe NpegHoCTn y
Tepanju.



[1n3ajHnpaH-€ neka saCHOBaHO Ha aHarnory

= CUWHTE3a aHarnora ce ycMepana Yy unrby Hnxose 6e3beaHe
NPUMEHE Ko LWMpokKe nonynauyuje naymjeHarta 6e3
n3asnBama HeXXerbeHux gejctaea.

= (CBaka npumMeHa HOBOI aHariora uMa UCTOPMUjCKMN 3HaYaj jep
npeaTceBarba nogelwaBsame ogpeheHe Tepanuje.



[edunHnymja aHanora

"[lek yuja je cmpykmypa criud4Ha y 0OHOCYy Ha Opyau ek arnu
quje xeMmjcke u buosiowke ocobuHe moay bumu rmomryHo
pasnudume”

IUPAC-0BO Tymayerwe 3a MeauLUnHCKy Xxemujy



[npekTHN aHano3u

[Tog nojMom aHarnor 4YecTto ce nogpasymMeBa aHasor fieka Koju
nMma CnnyHe xemmjcke n/unu dpapmakorioLwike ocobuHe ca
OPYrMM NEKOoM.

Kaga aHanosm nmajy uaeHTUYHy CTPYKTYpy OHOA ce OHWU
Ha3nBajy ONPEKTHU aHaNos3u.

BehunHa aHanora vma Bpfio many CrnnMYHOCT Yy norneay
CTPYKType hapmakodoope.

Y cnyyajeBMMa Kaga je TeLKO npeno3HaTu npaBy XeMU|CKyY
CITMYHOCT 3a Aun3ajHupar-e aHanora npumeryje ce metoga
ogHoca CTPYKType u genosama (SAR of eHrn.- Structure-
Activity Relationship).



CTPYKTYpHU 1 dbapMaKOoOLLKN aHarno3u

o Y SAR meTtogorsormju onwTta CTpyktypa (dpapmakodgopa)
nponasu Kpo3 cepujy NOHOBILEHUX NCNUTUBAHA OdHOCA
CTPYKTYpPE 1 OenoBakmsa.

o OBOM MeTOOO0M AeduHMLLE ce onLiTa CTPYKTypa

(dpapmakodopa) Koja ce yknana y pasnuintmm CTPYKTYPHUM
N papmMaKkonoLKNM aHanosuma.



CTPYKTYpPHM aHarnosu

> CTPYKTYPHM aHano3u Cy MOJSIEKY N NeKkoBa Koju Mmajy CrinyHy
XEeMW|CKY CTPYKTYpPY anu pasnudnute goapmMakonoLlke
ocobuHe.

> OHU cy Hajuyewhe gobunjeHn ca Hamepom aa dyay CTPYKTYpPHM
1 dpapMaKoSIOLLKM aHarno3un anm cy Heo4YekMBaHO Nnokasanm
apyraduvje gpapmMakosiowwKo AejcTBO (aKTUBHOCT).



CTPYKTYpPHM aHarnosu

o [Nlpumep: 3ameHOM MeTun-rpyne, anuiHoMm rpynom, y N-
nonoxajy mopdunHa gobujeH je aHtaroHncta mopduHa, N-
anunHopMopduH (HanodwuH).

HO




CTPYKTYpPHM aHarnosu

Il JegHocTaBHa mogundomkauymja (MpomMeHa) CTPYKType reka
MOXe aa "n3 KopeHa" NPoOMeEHN heroBy GMOMNOLLIKY akKMBHOCT
Y3 UICTOBPEMEHO OYyBaH-€ Aena NnpBoOUTHE aKTUBHOCTMN.



CTPYKTYpPHM aHarnosu

o [Npumep: nobujare apocnupeHoHa (opanHor
KOHTpaLUenTUBHOI CPpeACcTBaA) NOYEBLLUM 04 CMMPOHOMNAKTOHA

(auypeTuka).
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dapmakonoLKky aHanosu

JlekoBu Koju nmajy cnuyHa bapmakorioLwka genosama 6e3s
ogpeneHux, jaCHUX, XeMNjCKUX NN CTPYKTYPHUX CIUYHOCTMN.

To 3Haun ga pasnunumnte dpapmakodope objalluHaBajy UCTO
dpapmakosnowlko genoBaxe fiekoBa Koju ce pasnykKyjy no

CTPYKTYpPW.

[n3ajHnpar-e oBakBMx aHamnora ce ogsunja NoMohy CKPUHUHT
MeTo4a unu padyHapa.

HedunHnunja moagena 3a doapmakodopy: " TpoOumMeH3UOHaIHU
pacrioped amoma (unu epyra amoma) 002080pHUX 3a
buorowkKy akmugHocm mosieKkyrna seka."



[NednHuuymja papmakodope y ausajHy nekosa 3acCHOBaHOM
Ha NPUCTYNy aKTUBHOI aHarnora

o HeduHue ce Tako ga objeanHu Behy rpyny (cepujy)
aKTUBHUX MOJIeKyna.

o TakBuMm gedmHucawem ce nsderapajy rpeLlke npurimkom
KopuwheHra camor rnojmMa.

o [lojam dhapmakodope ce y 0BOM CMUCITY KOPUCTU 3a
doyHKLMOHanHe rpyrne unm TUNCcKe CTPYKTYpHE ckeneTe (Hnp.,
donaBoHU, deHoTnasnHK, ctepoanan).

o 3aTo ce ymecto dbapmakodope KopucTn nspas
cdbapmakopOpHUN eNEeMEHT.




dapmakoOopHU eneMeHT

= PapmMmakodOopHN eneMeHT(1) Cy CTPYKTYPHMN OENOBU
MOJIEKYIIa KOju CYy OAroBOPHU 3a MHOYKOBaH-€ OMOOLLKOr
OAroBopa HakoOH MHTepakumje ca NPOTENHCKOM (BMOMNOLLKOM)
METOM.

= He npyxajy nHdopmauuje 0 UHTEH3UTETY MHTEPaKLUNje
(MOTEHTHOCTU UMK ja4MHU) HATU O NPUPOAN UHTEPAaKLMje
(HNp.: TMNa aroHUCcTa-aHTaroHMcTa, CyncTpaT-uHxXouTop).

= T0 3Ha4yu ga ce cuctemckom 3D npeTparom, Koja je
3acHOBaHa Ha No3HaTUM nogaunma papmakodOpHOr
enemMeHTa, mory ogabpaTtn MOsfekynm — KaHguaaTtu, ann He u
nogaum Koju ce ogHOCe Ha HUXOB adOUHUTET UNK NpUpoay
HMXOBE aKTUBHOCTMN.




oeHTndukaumja dpapmakodgope

= [leT padyHapckux metoga 3a n3soherwe apmMakogopHMX
moaena:

1. Manupare akTUBHOr MecTa peLenTtopa Unv camor peLenTtopa
MPUCTYNOM aKTMBHOI aHarnora;

2. KoHgopmaunoHa aHanusa n xeMoMeTpujcka MeToaa;
3. [lpuctyn gy>XMHCKe reomeTpuje;

4. NoeHTtudukauuja dpapmakodope 3acCHOBaAHE Ha MOJSIEKYCKOM
eneKkTpoCcTaTUYKOM NnoTeHuunjany;

5. 3D QSAR meToae.



oeHTndukaumja dapmakodope Mmanmpawem peuentopa

o [lpnmeryje ce ca unrbem mn3sBohera BaXKHUX
CTEPEO0ENEKTPOHCKMUX NogaTaka O CefieKTUBOCTU U javynHU
Oejctea nuraHaga.

o [0 je KoMnapaTtuBHa CTyaunja ogHoca CTPYKType U aejcTea
ogrosapajyhe rpyne nuraHga (Mosiekysia) u KOpucTtum ce Kaga
HWUCY NO3HATU CTPYKTYPHU nogaum o NPOTENHCKO] METH -
NPUCTYN aKTUBHOI aHasnora.




[TpucTyn akTUBHOr aHasnora

[TpmKynreeHn doapMakonoLKn nogaun CBux jeantera
YKIbyYEeHUX Yy CTyaujy yKkasyjy Ha Hajdelhn mexaHn3am
OejcTeBa Be3MBHOI MecTa NPOoTENHCKOr edpekTopa.

OBa npoueHa HUje yBeK TayHa jep ce pagu O pasfimyunTum
XEMU|CKNM jeanHeHnMa.

"IlnraHg-npoTenH" NHTEpakuuje cy crnoXXeHe npupoae u
nogpasymMmeBajy KOHpopMaLUMOHE NPOMEHE Y CTPYKTYPM.

MalumHcko (KomnjyTepcko) nssoherwe dapmakodope je
Mozen Koju Tpeba ga ce NoTBpAM eKcnepuMeHTarnHo -
OCHOBHW HegocTaTak MeToae.



NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHanora - NpMHUuN Mmetoae

OaopehuBare TpeHaxHe rpyne monekyrna SAR-metogom.

OppennBare PyHKUMOHANMHNX rpyna Koje y4ecTBYjy y Npeno3HaBaky
NpPUNUKOM rpahewa Komnriekca "nuraHa-npoTenH".

[TpoBepa xurnotese ca PyHKUMOHANHUM rpyrnama pasnuinTinx
KOHreHepuyknx cepuja (dpapmakodgopa) unm ca
NpeTnocTaBIibEHNM BE3NBHUM MECTMMA AaTe MPOTENHCKE
MeTe (MPOTEMHCKOr Mmoaena).



NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHanora - NpMHUuN Mmetoae

o [lpoBepa xunoTtese ce BpLUK ogpehmBaremM ga num nocToju
jediHa unu BuLle reoMeTpujCKnux nosnunja PyHKLMOHaANHNX
rpyna unm Be3mBHMX MeCTa a Koje Cy Hajwewhe 3a gaty
TPEeHaXHy rpyny (cepujy) mornekyna.

o [JobujeHa reomeTpujcka NnpentocTaBka nocraje "KaHaungat" 3a

doapmakodopy nnn mogen mecta Be3mBara y NpPOTEUNHCKO]
METW.

o [JobujeHn mogen ce KoHconuayje enekTpocTaTuyknm
npopavyHMMa 1 ycnoctaBrbajy ce NoBpLUMNHE
enekTpocTaTn4dKor noTeHuujana.



V.

NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHarnora - Mmetogosoruja
Opabup ogrosapajyhe rpyne jeanHena - TPEHaXHa rpyna

OpnpehuBare CTPYKType cBakor Monekyna (jeanHewa) u
NoCcTeneHo nogellaBare onTUMarnHe reomeTpuje

CynepnosnumnoHnpare Monekyrna, wro Boan o
MoaenoBata papmakodope

[Toborbwane 1 ekcnnoataymja mogena dpapmakodgope.



NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHanora

Opabup ogrosapajyhe rpyne [ eHepucan-e Mosfekyncke
jeOubersa - TPEeHaXkHa rpyna CTPYKTYpe (KOHCTPYKLUWja Monekyna)
o Opabup n npoyyaBamwe rpyne o JegHocTtaBHO oapehmBare
jednHer-a Koju Cy akTUBHU 3a Moryhe je MeTo4oM npeknanama
natuv peuenTop. ca (papmMakodOpPCKNUM OeSIoM
MoreKkyna, ynotpebom KpyTunx
o enutmnBawe HhbmnxoBmx cuctema 3a ogpehmsare
NHaKTUBHUX aHanora. donekcnbunHmnx aHanora.

o [lpoy4yaBawe nocrtojehmx
KoHdopMauunja ce obaBrba
CUCTEMCKOM aHasim3om.




NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHanora

CynepnosnunoHnpare Morekyna

d

Py4yHUM nnm aytomaTCKum
nogellaBakemM potauuje u
TpaHcauunje KpyTor Tena.

dnekcndbumnHUmM nogellaBam-e

MWUHUMU3ALMJOM CTEPHE eHepruje.

[MogelwaBakeM MoOneKynckor
norba "MEP" meTogom (o eHrn.-
Molecular Electronic Potentials).

[Toborbliake 1 ekcnnoartaumja
Moaena dpapmakodope

|

YnoTtpebom cynepnoaeLeHnx
KoOH(popmepa gedounHuly ce
ogrosapajyhe van der Waals-ose
NoBpLUMHE gaTor Monekyna.

[‘eHepucare 3anpemMunHe
NpocTopa UMM 30He NpucTynadHe
3a cBe nuraHge.

OppehuBane buonoLkmnx epekTa
WHAOYKOBaHM NuraHanma,
nopehewem aBe pasnuunte marne
npu Yemy ce npopadyHaBa 30Ha
KOja HMje npucTynayHa 3a
aroHucrte seh 3a aHaTaroHucre.




NoeHTndukaunja papmakodope yrnotpedom npuctyna
aKTUBHOI aHanora

[Toborbluane 1 ekcnnoartaumja
Moaerna dapmakodope

o Ha uctn HavurH ce gedomnHuLle n
aKTUBHOCT Tj. HEAaKTUBHOCT
EH3UMCKMX MHXnbuTtopa.

o Mopen mopa ga 6yae noroaaH 3a
CBe UCNUTUBaHe NuraHae Kao 1 ga
ce CBU NnuUraHam Beayjy 3a UCTo
BE3MBHO MECTO.

o Mopen ce gokasyje Kpo3 CUHTe3y
n/ vunu npetpary 6ase nogataka o
OpYyrmMm Mornekynuma Koju Mory aa
Ce yKrore y rnpeTnocraBibeHy

doapmakodopy.



[TpmeHa (npumep)

dapmakodrope npeTnocTaB/bLEHE
3a HernenTugHe TpaHCMUTEpPE Kao
LLUTO CY KaTexXos1 aMUHN U
CEePTOHUH CYy Y CYNpPOTHOCTU jeaHwU
npema gpyrmma.

KaTtjoHcka mecTa cy nouupaHa 5
aHrcTtpema og apoMaTtu4yHor
NpcTeHa unn sp?-xmdpunamnsoBaHor
xeTepoaTtoma.

Mopenu cy natu Ha OCHOBY
OMOLLKKN peanHor
HeypoTpaHCcMUTepa.

BehuHa je apuneTtunammHckor
TMNa Kao pesynart
aekapbokcunaumje apomMaTUyHmnX
aMWHO-KMCenuHa.

= AHTaroHuctn GABA,-peuenTopa
(M1TpasenuH 1 BULYKYITNH) cagpxe
CTPYKTYPHE erieMeHTe KOju MUMUKY]Y
(onoHawajy) GABA-
HEeYypOTPHACMUTEP U HUCY YOUIbUBU
Ha nNpBuW nornea.

nUTpasenunH

BULYKYNH
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