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Multimerku zales
(multitarget drug design concept)
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Drug Name (ChemBank Identifier)

Multimerku zales
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1-Cys peridoxin (1XIY)

Adenylosuccinate synthetase (1P9B)

Cyclophilin (1QNG)

Dihydrofolate reductase (1J3l)

Fructose-1,6-bisphosphate aldolase (1A5C)
Glutathione reductase (1ONF)

. Glutathione-s-transferase (10KT)

Lactate dehydrogenase (1T2D)

Plasmepsin Il (1LF3)

Protein kinase 5 (10B3)

S-Adenosyl-L-homocysteine hydrolase (1V8B)
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Thymidylate synthase (1J3I)
Triosephosphate isomerase (1LYX)

Saistiba 4 atlautam (zili) and 16 eksperimentalam (melni) multimérku zalém
13 Plasmodium falciparum proteini
Augsta afinitate uz 2-6 proteinu aktivajiem centriem

JAMA, 2005, 294(12), 1487-1491 Kleisti, 130627
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multi-target drug discovery

multi-target drug
designed multiple ligand
multi-kinase inhibitor

single target drug

cetuximab
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gefitinib
erlotinib
(EGFR)

Multimerku zales
pretveza hdzekli
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MMPi Ekstracellulara Matrica
Matricu metalproteinazes (MMP)

Stresa ietekme uz ekstracellularo matricu un integrinu biologiju:
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CAi Oglskabes anhidrazu (CA) veidi

Erythrocytes, gastrointestinal tract, eye

m Erythrocytes, eye, gastrointestinal tract,
bone osteoclasts, kidney, lung, testis,

brain
Skeletal muscle, adipocytes, liver

@Al\ﬁ Kidney, lung, pancreas, brain capillaries,
colon, heart muscle, eye

Liver

Heart and skeletal muscle, pancreas,
kidney, spinal cord, gastrointestinal tract

CAVI - Salivary and mammary glands

Central nervous system, duodenum,
stomach, colon, liver, skeletal muscle
Central nervous system

@ CAIX » Tumours, gastrointestinal mucosa

m Central nervous system

AXI® Central nervous system
ﬁAXIID Renal, intestinal, reproductive epithelia,
eye, tumours

Kidney, brain, reproductive tract,
lung, gut
Kidney, brain, liver,eye
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o~-Oglskabes anhidrazu (o -CA) inhibitori
Kumarini

His119 __0

Glu238
sym

Supuran, J. Am. Chem. Soc. 2009, 131, 3057 Kleisti, 130627



CAIX farmakologiska inhibicija

samazina veza sunu izdzivosanu un invaziju
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CAIX farmakologiska inhibicija
samazina veza sunu izdzivosanu un invaziju
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Mature Reviews | Drug Discovery

NRDD 2011, 767

Proteini, kas regulé audzéeju Stnu pH
monocarboxylate transporters (MCTs),
Na+/H+ apmaina (NHEs);
plasmas membranu protonu stknis

vacuolar ATPase (V-ATPase);

anion exchangers (AEs);
Na+/HCQO3 - co-transporters (NBCs);
CA2, CA9 and/or CA12).

Glikozes transportieris GLUT1
(aktivéts lielakaja véza Slnu)
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Histona deacilazu (HDAC) veidi

Cancer Relevance

References

|

Crereapressed in gastic, pancrealic,
colorectal, prostate, hepatocedular cancars
and comelates with poor prognosis.

Mutated in colon cancer, overexpressed in
esophageal, prostabe, non-small cell lung,
pastivinleslingl, oral cances,

Expressaon cormelates with poor prognosis in
gastnc, prostate, colorectal cancars.

Exprossion cormelates with poor outcome in
neuroblasicma,
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HDACA
HDACS
rlla
HDACT
HDACS )

Mutatad in breast cancer.

Lioww axpresssion in lung cancer associabed with
poar prognasis, upreguiated in colon cancer,
Highly expressed in coloractal candcer,

Mot knewm

Crzdag el al 2006
Osada ol al 2004, Qrdag el al 2005

Moreng ¢ all 2010

HDACE
lib
HDAC10

Low axpression in lymphoma, high expression
In oral squamous call cancer and comealates
with stage.

Lawe anpeisssion in lung cancer associated with
POOr progasis.

Gloghini el al 2009, Moreno & a 2010,
Sakuma el al 2006

Canda &l al 2004
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Mot knawn

hHDAC grupa:

uzrada domeinu struktiru un iedarbibu uz Jaundabigajiem audzé&jiem
iedala péc strukttras lidzibam
zila krasa rada katalitisko domeinu

zvaigznite rada lokalizacijas signalu vietu kodola

Oncogene 2012, 31, 537-551 (review)
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HDAC inhibitoru loma

Epigenetic MNon-Epigenetic or Indirect Epigenetic
Histone substrates Non-histone substrates
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H D ACi . Angiﬁgenesis Cell cycle arrest Apoptosis DNA repair Motility

novers histonu deacetiléSanos (vorinostats)

noved pie transkripcijas aktivacijas vai represijas

var ietekmét transkripcijas faktoru (E2F, NF-kB, Stats) acetileSanas statusu

var ietekmét citus biologiski svarigu funkciju protetinus (a-tubulin, Ku70, Hsp90)

Oncogene 2012, 31, 537-551 (review) Kleisti, 130627



TACEi TACE Inhibitoru selektivitate

TACE = ADAM 17 MMPs
A disintegrin and metaloproteinase family Matrix metaloproteinase family

Pirmas paaudzes [ \ ( \ Neselektivi
TACE inhibitori oH O TACE/ MMP inhibitori
H
Marimastat un ta analogi HO/NM” e Muskuloskeletali
5 blakus efekti
)
S5’ Kleisti, 130627
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TACEi TACE Inhibitoru selektivitate
Otras paaudzes TACE inhibitori - selektivi pret MMP
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CAl Fragmenti no aktiviem savienojumiem
CA skrinings selektivitasu uzlabosanai

O OH
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GP1-58-3-3 GP1-59-5-1

hCAl 4050 nM hCAI 2180 nM
hCAll 134 nM hCAll 74.1 nM
nM hCAIX 60.0nM hCAIX 40.7 nM

hCAXIl 94nM hCAXII 81 nM hCAXII 65nM hCAXII 66nM hCAXIl 6.6 nM hCAXIl 5.8nM
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CAi Jauni Zn metaloproteinazu inhibitori

balstiti uz kompjuterdizainu

Inhibée
DI-550 invaziju
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BN =

HDACi

HDAC inhibitoru atlase

Paraugu sagatavosana

Potencialo inhibitoru skriningam tika izmantots
HDAC inhibitor Drug Screening Kit no Biovision

substrats?

-

Inkubacija

15 min. 37°C Inkubacija

10 min. 37°C
Termokratitajs
\_

Developer3

Termokratitajs

\ /

Hela - dzemdes kakla véza Stnu Ilnija;
Substrats — [Boc-Lys(Ac)-AMC];
Lysine Developer — [Boc-Lys-AMC].
TSA — universals HDAC inhibitors
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Kontrole: ddH,O + buferis + HeLa kodola ekstrakts?! +

Trihostatins A (TSA): ddH,O + TSA + buferis + HelLa
kodola ekstrakts + substrats

Savienojums: ddH,O + savienojums + buferis + HelLa
kodola ekstrakts + substrats

Datu
apstrade
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