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Pokroci
chemoinformatika



Harmonogram

Pondéli — ctvrtek
9:00 — 13:00 blok 1, 3, 5,7
13:00 — 14:00 prestavka na obed

14:00 - 18:00 blok 2, 4, 6, 8

Patek

12:00 — 14:00  zkouska



Bloky

. Uvod (blok 1)
. Databaze (blok 2)
- QSAR/QSPR (blok 3 — 7)

- Virtualni screening (blok 8)



Chemoinformatika

- “The use information technology and management has become a
critical part of the drug discovery process. Chemoinformatics is the
mixing of those information resources to transform data into
information and information into knowledge for the intended purpose
of making better decisions faster in the area of drug lead
identification and organisation.”
K. Brown, Annual Reports in Medicinal Chemistry 1998

“‘Chemoinformatics - A new name for an old problem.”
M. Hann, R. Green, Current Opinion in Chemical Biology 1999

“The application of informatics methods to solve chemical
problems.”
Chemoinformatics: Johann Gasteiger, Thomas Engel (Eds.) 2003



Definice chemoinformatiky:

“Vyuziti informatickych metod na reseni
chemickeého problemu.”

—Johann Gasteiger



chemoinformatics
VS
cheminformatics



Co muze byt chemicky problém?

. vypocet koncentrace roztoku, molekulové hmotnosti,
vycisleni rovnice reakce, ..., obrazek nebo vzorec latky

chceme latku s urcitou vliastnosti nebo aktivitou

struktura

mame vymyslenou strukturu, jak ji vyrobit?

vychozi latka

- Jak reakce dopadne nebo jak se stane s latka v

prostredi?
reakce objasnéni struktury o rodukt

vlastnost

struktura




Jak to funguje?

experiment

/

* uceni logickou indukci

VS.

* uceni dedukci —

predikce



Dulezitost experimentalnich dat pro
chemoinformatickeé ucely

- Bez experimentalnich dat nejsme schopni ve vetsine
pripadu vytvaret zjednodusené modely pro predikci.

- Vysledne prediktivhi modely jsou zavisle na kvalite
experimentalnich dat.

GARBAGE IN = GARBAGHONT

- Modely mohou fungovat pouze ne podskupine dat a
nemuzeme vysledky zobecnovat.



Hot topics

- Drug design
- Virtualni screening
- Molekulové dokovani
- Reprezentace a vizualizace chemickéeho prostoru

- Databaze a nastroje



Drug design
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Co potrebujeme znat?

Nemoc Protein + databaze molekul “Leads”

hledani
biochemicky
drah
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chemoinformatika

organicka molekula protein

lécivo gen

bioinformatika



Chemoinformatika

- male molekuly

. “zrychleni”, zefektiveni
a zlevneni vyzkumu a
vyvoje novych leCiv

. primarne ve
farmaceutickem
prumyslu

Bioinformatika

velké biomolekuly,
sekvence

potreba zpracovani
obrovskéeho mnozstvi
dat ze sekvenatoru

primarne ve vyzkumu
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Farmaceuticky vyzkum



Dru
discovery

Pre-clinical
development

Phases

0 Effect on body
Clinical development

Effectiveness at
| b ;
treating diseases

m Larger scale safety
and effectiveness

IV Long term safety

Regulatory approval



Farmaceuticky vyzkum

. Kolik stoji uvedeni jednoho leku na trh?
. Jak dlouho to trva?
. Kolik mame fazi klinického testovani?

. Jak farmaceuticke firmy chrani svoje léky a jak dlouho je
mohou takto chranit?

. Co jsou to genericka léCiva?



Farmaceuticky vyzkum — cena jednoho noveho
leku

Cost, $ millions
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Farmaceuticky vyzkum — delka vyvoje jednoho
leku

identifikace
nemoci

nalezeni leciva ucinného
na zkoumany protein
(2 -5 let)
isolace proteinu
ovlivaujiciho nemoc
(2 -5 let)

preklinicke testovani
(1 -3 roky)

oy
& (2 -10 let)
s/ @

formulace lekovych &
forem, vyroba




Farmaceuticky vyzkum — délka vyvoje jednoho
leku
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Farmaceuticky vyzkum — faze klinickeho testovani

WATCHING YOUR STEP — THE DIFFERENT STAGES OF CLINICAL DEVELOPMENT

AND WHAT THEY EXAMINE

PHASE | PHASE lll PHASE IV
Checking Checking Confirm Testing long-
(o e findings |.n tgrm safety_ In
safety efficacy large patient diverse patlent
population population
Sample: 10-20 healthy Sample: about 200 Sample: more than Sample: "real life patients" —
volunteers patients 1,000 people testing being carried out out-
side of clinical environment
Unexpected side Most research projects Likelihood to detect (post-marketing studies)
effects may occur fail in Phase Il due to rare side effects
product not being as increases with number Previously untested groups
effective as anticipated of people involved may show adverse reactions

Source: AGCS

Photos: corbis



Farmaceuticky vyzkum — ochrana leku

- Ochrana novych leku pomoci patentu

- Patent je ochrana dusevniho vlastnictvi.
Musi byt podana patentova prihlaska, |ze
chranit pouze noveé napady az na dobu 20 let v
pripade leku.

- Je nutneé platit patentove poplatky.

- Patent muze byt prodan nebo licencovan pomoci
licencni smiouvy.

- Na vedecké ucely se patent nevztahuje.



Farmaceuticky vyzkum — genericka lecCiva

J Brand Drugs Generic Drugs

% Protected by a patent & Low-cost version of brand drugs
% Supplied by a single company ® Produced by generic companies once
patents expire on brand name drug
# Marketed under a brand name
_ # Are as safe and effective as brand drugs
¢ Brand drugs are priced by
pharmaceutical company and # No national price regulation for generic
requlated by the federal Patented drugs
Medicine Frices Review Board 4 Price includes manufacturing cost

and a rebate paid to pharmacies to stock

\ \thair drug




Farmaceuticky vyzkum

Kolik stoji uvedeni jednoho leku na trh?
pires 2,5 milliady $

Jak dlouho to trva?
7 — 30 let (v pruméru 15.5 roku)

Kolik mame fazi klinického testovani?
3 faze

Jak farmaceuticke firmy chrani svoje léky a jak dlouho je
mohou takto chranit?
pomoci patentu na dobu az 20 let

Co jsou to genericka léCiva?
léCiva nechranéna patentem vyrabéna ruznymi firmami



Chemoinformaticky vyzkum

. Journal of Chemoinformatics

- Journal of Chemical Information and Modeling

- Journal of Drug Design, Development and Therapy

- Journal of Drug Design and Research

- Journal of Computational Chemistry



