Nové trendy v mediciné

xPrakticka aplikace:

diagnostika, ferapie,
profylaxe a prevence
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I Diagnostika

> PCR
> PCR-RFLP
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I Diagnostika

> Infekce
» Dedicha onemocneéeni
» Komplexni znaky:




Diagnostika

Testy DNA u psu a kocek

http:// www.genome.gov/11008069
http://www.cbi.pku.edu.cn/mirror/Genome Web/vert-gen-db.html
http://www.vetgen.com
http://www.doggenetichealth.org/faq.php
http://members.ozemail.com.au/~gentest/
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Usttedni problém objevovadni
novych |éCiv

,Molecular biology is teaching us that
many, if not all diseases have a
genetic basis. To understand the
pathways and the genetic programs
that cause disease or that dispose an
individual for disease must be central
to drug research®.

Jirgen Drews: Strategic trends in the drug industry, Drug Discovery
Today 8, 2003: 411-420.
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Farmakogenomika a
farmakogenetika

Table 1 Terminclogy.

+ Pharmacogenetics
Differential effects of a drug — in vivo — in different
patients, dependent on the presence of inherited gene
variants
Assessed primarily genetic (ISNP) and genomic
lexpression) approaches
A concept to provide more patient-/disease-specific
health care
Cine drug — many genomes (i.e., differnt patients)
— Focus: patient variability
+ Pharmacogenomics:
— Differential effects of compounds — in vivo or in vitro —on
gene expression, among the entirety of expressed genes
— Assessed by expression profiling
— Atoolforcompound selection/drug discovery
— Many “drugs” {i.e., early-stage compounds! — one
genome (i.e., “normative” genome [database,
technology platfarm])
— Focus: compound variability

Lindpaintner, 2003
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Figure 1 A pharmacogenomics approach to drug development.

Grenet, 2002
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armakogenomika v
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Genomicka revoluce a léc¢iva
(Drews, 2003)

< Nové terce terapie

<+ ldentifikace proteinu
s vyznamnymi fyziologickymi
funkcemi

+ ldentifikace alel predisponujicich k
multifaktorialnim nemocem

+ Poznani podstaty individualni
odpovidavosti na lééiva




Integrace diagnostiky a terapie
(Ross, Ginsburg, 2002)

Farmakogenetika a SNPs
 Testovani predispozice k nadorum
+ Predikce toxicity lécCiv

< Predikce ucinnosti léciv
Farmakogenomika

< Transkripéni profily
Farmakodynamika

> Toxikogenomika
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Tabxle 2. Some mid-size public and private company merger and acqguisition tramnsactiorns (Z2007- 20032 )

Crate
arwsuriced

15 lan 2003

4 Dac 2002

20 Mow 2002

27 Mar 2002

18 lul 2002

& lan 20Oz

7T lan zooz

12 lul 200

13 lun 2000

Spring 2003

Target narre

2 Dimensional
Pharmaceuticals

Trianqgle

FPharmaceutical

Baxter Healthcare

FAartek
Bicsciences

Senomic
Solutions

FAediZ”herm Life
Sciences

FAatrix
Pharmaceutical,

Lexicon Genatics

L

Pharmaceuticals

EOS

Pharmaceuticals

Acouiror narme
lohnson and
ke hnson

Sileac Sciences

Epic Therap=utics

Oimega Tech

Harwarcl
Biosciesnoe

deCode Genaetics

Chircon Corp.

Coelacanth

Celera Genomics
Corp.

FProt=in Design
Lalzoratories

Tramsactiom
walue {im
LSS 10:00)

Target business description

oS, 000 3 Dimensional Pharmaceuticals is a drug company that
has developed a technology that prowvicdes an accelerated

methodology for small molecule discowvery.

406,900 Trianglz Pharmaceuticals develops neww drug

candidates primarily in the antiviral area.

100, O Developaer of proprictary drug delivery technology for the
development and commearcialization of extended-release

human therapeutics.

S0, 000 Developer of natural bicactive compounds (MRESs) that hawve
nutriticonal and pharmaceutical applications. NMBCs are
molecules founad in naturse that provicds preventive ancl/or

thermapeutic health benaefits to both humans anc animals.

Senomic Soluticons designs, develops, manufactures,
markets, and s=lls genomic and protecmic
instrumentation, softvwanz, consumalzles, and services,

83,5628 M ediZ” hem Life Sciences, a drug discovery technology
and services company, offers a variety of integratec
chemistry research and development capabilities to
Pharmaceutical and bictechnology companies.

The company focuses on the study of protein stracture
and function .

Matrix Pharmaceuticals dewvelops nowveal adrug
candidates for cancer. The company’s product candiclates
are designed o improve the delivery of cancer drugs for
more effective local treatment for solid tumors.

24,090 Ceveloper of proprictary high- performance cheaemistry
Placform enalzling the supply of novel drug-discowery
compounds in the form of combinatorial chemiscry
libraries. The company’s resasarch focusss on enhancing
drug discovery and pre-clinical developrment through
the uss of proprietary chemistry and filkering platformes
which are used to create libraries of orally active MNICEs.

166,077 HHEYS Pharmaceuticals inteqrates life science
technologies with a focus on transforming gene
discoveries intos drugs. The company conducts a broacl
and diversified pipzline of ressarch and developrmeant
Programs partnered with pharmaceutical companises.

ET. 500 EOS has a focus=sd genomics approach to identify abuncant

protein targets in cancer. Twwo antibodies at IND stage.
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Molecular Targets of Drug Therapy:
Classification According to Biochemical Criteria
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Potencial bioinformatiky

Table 1. Comparison of computational drug resistance phenotype
with laboratory phenotyping”

Ab  Cutoff values (kcal/maol)

Protease sensitive Resistant  Sensitivity Specificity Kappa2 p
Inhibitor below above

Amprenivic 0.7 1.4 86.7% 100% 0.907 =0.0001
Indinavir’ 0.6 1.5 94,15 100% 0.958 =0.00017
Melfinavir 0.7 1.0 60.6% 965.8%0 0.567 =0.00017
Ritonavir 0.7 1.4 10056 E4.1% 0,754 =0.00017
Saquinovir 0.6 1.1 G8.4% 100%. 0.752  «0.0007
Lopinavir 0.3 0.7 10056 83% 0.755 =0.00017

“Wirologic Phenosarse” (Virokgic, http:SSaww virologic.com).

Kappa i5a measrs of inter-assay agresment: kappa =0.75; excallent agreament; 0.4« kappa <0.75; good
aqresment; kappa <0.4: poor agresment [9].
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Genomika patogenu:
antimikrobialni léciva

Target selection

« Ganome camparison: spectrum and specificity
« Validate targets: gene essentiality tests

« Priaritize targel=: mutant traits

Hit identitication
« Whaole-cell screens for antibacteral compaunds
« Genetic screens for target-spacific compaunds=

v

Select compounds as leads based on:
« Mechanesm of antimicrobial action BACA)

« Enzyme activity

= Antibactenal activity

Lead optimization with medicinal chemistry based on:
« Patency against enzymeas

« Patency against pathagens

« Frequency of resistance

= Patency in infection models

« Phammacoloacal properties

v

Miesel et al. 2003

« Clinical candidata




» Rekombinantni

produkty
mikroorganismu

» DNA vakciny
» Transgenni savci




REKOMBINANTNI PRODUKTY

®# Hormony

u# Vakciny

B Pusobky imunitniho
systemu

mDalsi (enzymy, léciva...)
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Odstranéni patogenity pri

zachovani imunogenity




I TYPY VAKCIN

® 1. generace
B 2. generace (rekombinantni)
B 3. generace (DNA)




#Zivé atenuované

®inaktivované
(usmrcené)




PRINGIP ATENUACE
VAKCINY

MUTACE

v genu/genech pro
patogenitu




I VAKCINY 2. GENERACE

®#Podjednotkove
#Delecni

#Delec¢ni markerové
nZivé chimérické
#Antiidiotypové




PODJEDNOTKOVE VAKCINY

Gen koédujici antigenni protein je
vioZen do baktérie, ktera nasledné
produkuje cisty antigen




I DELECNI VAKCINY

Cilenou mutagenezi je odstranén
gen/genova oblast zodpovédna
za patogenni efekt




DELECNI MARKEROVE VAKCINY

Cilenou mutagenezi je odstranén/vioZzen/
nejen gen/genova oblast zodpovédna
za patogenni efekt, ale i gen pro dobre
Zjistitelny antigenni protein (marker)

Lze tedy odlisit postinfekcni a
postvakcinacni imunitu




Do genomu vektoru je vioZen

gen/genova oblast kédujici
antigenni protein(y)




DNA vakciny: do organismu

se nevpravuje antigen, ale
gen, ktery jej kéduje

DNA ==> RNA ==> Protein (cizi)
==> [munizace in vivo




DNA VAKCINY

Indikovany k vyuZiti kdyz:

® je antigenni protein obtizné
purifikovatelny nebo je purifikaci znicen

B antigenni protein neni znam, i kdyZ zname
gen

u protilatky produkované po DNA imunizaci
mohou slouZzit k purifikaci proteinu

i slabé imunogenni proteiny ziskaji
imunogenitu po fuzi s genem pro vysoce
imunogenni protein




MODULACE IMUNITNI ODPOVEDI
PRI DNA IMUNIZACI

®Geny pro cytokiny
mAdjuvantni efekt DNA




» Transgenni savci




HGenové konstrukty

nGenové konstrukty s
tkanoveé specifickymi
promotory




Postup transgenoze

® Produkce konstruktu a ziskani
embryi

® Mikroinjekce do pronukieu

® Transfer embryi




H

nGenové konstrukty s
tkanove specifickymi
promotory




s tkanove specifickymi
promotory:

BIOREAKTORY
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Slechténi na
genetickou resistenci




Metody kontroly
zdravotniho stavu zvirat

/
/ /
/

e Medikamentozni lécba
e Vakcinace

e Eradikace

¢ Hygiena prostredi, DDD
e Slechténi na resistenci




Cile personalizované mediciny
(Ross, Ginsburg, 2002)

< Vybér optimalnich cilu terapie

< Optimalizace davkovani

+Selekce a monitoring pacientu pro
efektivnéjsi klinické zkousky

+Predikce individualni odpovidavosti
a reakce na léciva

+Redukce nakladu na vyrobu léc¢iv

+»Celkové zlepseni lékarske péce




