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IX. DNY DIAGNOSTICKE, PREDIKTIVNIi A EXPERIMENTALNi ONKOLOGIE /
IX. DIAGNOSTIC, PREDICTIVE AND EXPERIMENTAL ONCOLOGY DAYS

CTVRTEK / THURSDAY - 21. listopadu, 2013 / November 21, 2013

8:00 REGISTRACE / REGISTRATION

9:30 ZAHAJENI KONFERENCE / CONFERENCE OPENING
Biostatistika, prognostické a prediktivni biomarkery / Biostatistics, prognostic and predictive biomarkers
Predsedajici / Chairs: Katefina Bouchalova, Ondrej Slaby

9:45 Statistics in biomedicine in the 21st century: The challenges of collaboration.

Donna Neuberg

10:45 Breaking Bad: Inappropriate mathematics and wrong incentives are ruining science.
Tomas Furst

11:00 Nové trendy ve vyzkumu mikroRNA u solidnich nador(.
Ondrej Slaby

11:15 Vliv pouZité analgésie na hladinu cirkulujicich nadorovych bunék u pacientt s kolorektalnim
karcinomem.
Josef Srovnal

11:30 Analyza preziti vzhledem k pfitomnosti cirkulujicich nadorovych bunék u pacientl s karcinomem

lic.

E\ndrea Prokopova

11:45 Mutacni analyza genu NOTCH1 u pacient(l s chronickou lymfocytarni leukemii.

Barbara Kantorova

12:00 Correlation between BRCA1 expression and clinicopathological factors including brain metastases
in patients with non-small-cell lung cancer.
Jozef Skarda

12:15 Prognostic significance of BNIP3 and LC3 autophagic protein in non-small cell lung cancer.
Ivo Uberall

12:30 - 13:30 OBED / LUNCH

Seminar klastru MedChemBio - Nova protinadorova léc¢iva/Seminar of MedChemBio Cluster -
New anticancer agents
Predsedajici / Chairs: Toma$ Eckschlager, Viktor Brabec

13:30 High throughput synthesis analysis in development of new drugs and diagnostics.
Jan Hlavac¢

14:00 Triterpenoid derivatives and their biological activities.
Milan Urban

14:15 Perspectives of 2-phenyl-3-hydroxyquinolin-4(1H)-ones as anticancer agents.
Kristyna Biirglova

14:30 Photoactive trans ammine/amine diazido platinum(lV) complexes: the potential for photoactivated
chemotherapy.
Viktor Brabec

14:45 Protinadorové ucinky inhibitor( histondeacetylazy (HDACI).
Tomas Eckschlager

15:00 A novel anticancer platinum drug candidates with dual DNA binding and histone deacetylase
inhibitory activity.
Jana Kasparkova

=" MedChemBio =<

klastr medicinalni chemie a chemické biologie o‘omouckv kraJ



15:15-15:45

PRESTAVKA / BREAK

Poskozeni a metylace DNA - ¢ast 1/ DNA damage and methylation - part 1
Predsedajici / Chairs: Jifi Bartek, Maridan Hajduch

15:45

16:30

17:00

17:30 - 17:45

Targeting defects of the genome integrity machinery as a cancer vulnerability.
Jifi Bartek

Autoantibody based cancer diagnostics.

Andreas Weinhéusel

Epigenetic changes in lung diseases: towards differential diagnosis of cancer, fibrosis and COPD.
Klemens Vierlinger

PRESTAVKA / BREAK

Poskozeni a metylace DNA - ¢ast 2/ DNA damage and methylation - part 2

17:45

18:00

18:15

18:30

19:00

Epigenetic study of 5-azacytidine nucleosides and their derivatives.
Khushboo Agrawal

Metylace promotoru tumor supresorovych a DNA reparac¢nich gent u kolorektalniho karcinomu.
Pavel Prochazka

Possible roles of telomerase in resistance of cancer cells to PARP inhibitors.
Juraj Kramara

Cyclin-dependent kinase 12 in cancer initiation and progression.
Jifi Kohoutek

SPOLECENSKY VECER / CONFERENCE DINNER

PATEK / FRIDAY - 22, listopadu, 2013 / November 22, 2013

Slouceniny s protinadorovym ucéinkem - struktura a uc¢innost / Anticancer compouds - structure and activity
Predsedajici / Chairs: Marian Hajduch, Pavla Perlikova

9:00

9:15

9:30

9:45

10:00

10:15

10:30 - 10:45

Biological activity and molecular target of quinolinone derivatives with anticancer effect.
Gabriela Rylova

A New generation of highly potent olomoucine derived CDK inhibitors.

Tomas Gucky

7-Hetaryl-7-deazaadenosines: a novel class of cytostatic compounds and their mechanism of
action.

Pavla Perlikova

Nucleosides — compounds with combined therapeutical activities.

Petr Kone¢ny

Derivaty pyrimidinu jako potencialni inhibitory RAGE signalizace.

Ivo Frydrych

Sustained DNA damage response in proteasome inhibitor treated cancer cell lines.
Katarina Chroma

PRESTAVKA / BREAK

Prognostické a prediktivni biomarkery, nové technologie / Prognostic and predictive biomarkers, new

technologies

Predsedajici / Chairs: Jifi Drabek, Josef Srovnal

10:45

11:00

11:15

Vysetfeni mutaci gent RAS metodou CADMA (Competitive Amplification of Differentially Melting
Amplicons).

Jifi Drabek

Diagnostics of minor mutations in RAS oncogenes in mCRC with next-gen sequencing.

Rastislav Slavkovsky

Detekce HPV DNA v cervikovaginalnim stéru - alternativni moznosti skriningu karcinomu délozniho
Cipku.

Hana Ondryasova



11:30

11:45

12:00

12:15

12:30

12:45 - 13:45

13:45- 14:15

Vysetfeni genu EGFR a mutaci genu KRAS u olomouckého souboru pacientl s kolorektalnim
karcinomem.
Radek Trojanec

Vysetieni IDH1 a IDH2 mutaci u glidlnich nador( metodou CADMA PCR.
Magdaléna Megova

Vyuziti proteomickych metod v klinické diagnostice nadorovych onemocnéni.
Dusan Holub

A system for identification and quantification of mutations in proteomic data.

Jiri Voller

Serum biomarker discovery and validation: a proteomics capability development initiative.
Lakshman Varanasi

OBED / LUNCH

Posterova sekce / Poster session

Molekularni cile a skriningové metody / Molecular targets and screening methods
Predsedajici / Chairs: Martin Mistrik, Karel Koberna

14:15

14:30

14:45

15:00

15:15

15:30

Analysis of cell cycle using High Content Screening (HCS) system.
Pawel Znojek

Activity of demethylating agents in a three-dimensional cell culture model.
Viswanath Das

Identifikace molekularniho cile pomoci metabolického znaceni SILAC.

Jifi Rehulka

In vitro proteomické profilovani bunééné linie CEM platinovymi protinadorovymi léCivy.
Tomas Ozdian

Proteomicky profil protinadorového ucinku klinicky pouzivanych rostlinnych alkaloidd.
Jana Vaclavkova

UKONCENi KONFERENCE, PREDANI CEN / CLOSING REMARKS AND AWARDS



Postery / Posters
1 Ermin Schadich

10

11

12

13

14

15

16

17

18

Sona Gurska

Iva Blazkova
Jana Stepankova

Marie Jindfichova
Michal Masafik
Michal Masarik

Michal Masarik

Milos PetFik
Monika Holubova
Romana Mikyskova
Zdenék Dostal

Jan Balvan

Jarmila Simova
Jan Hrabéta

Jana Stranska
Anna Ligasova

Karel Koberna
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A rapid identification of chemical modulators of cellular cAMP
and antioxidant response element (ARE) signaling using human
reporter cell lines.

High-Throughput Screening in Drug Discovery; Implementation
of Cytotoxic Assays.

Encapsulation of doxorubicin into the apoferitin.
Intratumoral pH alteration following carborans treatment.

New approaches for cancer diagnostics and prognostics based
on molecular analysis of circulating tumor cells.

Metalothionein jako imunohistochemicky biomarker karcinomu
hlavy a krku — vysledky meta-analyzy.

Expresni profil genli asociovanych s apoptézou u primokultur
dlazdicobuneénych karcinomi hlavy a krku.

Zinek rezistentni PC-3 linie: expresni a imunocytochemicka
analyza vybranych genut korespondujicich s metabolizmem
a transportem Zn2+ iontd.

25]-labelled phenylalkyl malonic acid derivative for monitoring
of tumor acidosis.

Charakteristika zinek-rezistentnich linii ve vztahu k apoptdze.

Myeloid-derived suppressor cell accumulation during tumour
growth and its cyclophosphamide treatment is inhibited by
DNA demethylating agent 5-azacytidine.

Influence of selected natural substances on global microRNA
expression in HepG2 cell line.

Analyza cytotoxicity a zmén exprese genu regulujicich
apoptozu u prostatickych buneénych linii v pfitomnosti
naftochinonda.

Alterace PI3K signalni drahy u pacientek s karcinomem prsu.

Affecting the expression of glutamate carboxypeptidase Il by
methyltransferases inhibitors.

Celogenomova amplifikace (WGA) vyvolava nepfesnosti
v detekci mutaci genu KRAS u karcinomu tlustého streva.

A new method of the revelation of BrdU - the marker of DNA
replication.

A new method for labeling of nuclear and mitochondrial DNA.



Biostatistika, prognostické a prediktivni biomarkery /

Biostatistics, prognostic and predictive biomarkers
Predsedajici / Chairs: Katefina Bouchalovd, Ondrej Slaby
Ctvrtek / 21. listopadu 2013/ 9.45 - 12.15 hod.

Statistics in biomedicine in the
21st century: The challenges
of collaboration

Ctvrtek / 21. listopadu 2013 / 9.45 -
10.45 hod.

Donna S. Neuberg’

" Dana-Farber Cancer Institute,
Biostatistics and Computational
Biology, Boston , MA, USA

The role of biostatisticians in the
planning, conduct, and analysis
of clinical trials is well known.
What basic science and clinical
investigators may be less aware of
is the expertise in study design that
biostatisticians can bring not only
to a laboratory or animal study, or
to the development of a genomic
investigation. We will review the
investigational framework in which a
statistician works, and indicate how
this can be leveraged to address
the increased complexity and
sophistication of21stcentury studies.
We will also present strategies for
establishing a collaborative rather
than a consultative relationship, to
incorporate study design firmsly into
the planning process of the research
team.

Breaking Bad: Inappropriate
mathematics and wrong
incentives are ruining science
Ctvrtek / 21. listopadu 2013 / 10.45
- 11.00 hod.

Tomas Fiirst', Jan Strojil?

" Palacky University in Olomouc,
Mathematical analysis, Olomouc,
Czech Republic

2 Palacky University in Olomouc,
Institute of Pharmacology,
Olomouc, Czech Republic

Concern is growing about the
impossibility to replicate many
findings in medical research. For
some reasons, science is going
wrong. We will argue that it is a

combination of wrong incentives
and inappropriate mathematics that
is responsible for that. The wrong
incentives include pressure to
publish too much, real or perceived
pressure to publish only positive
results, insufficient effort and
motivation to repeat experiments,
and a perverse structure of research
careers and financing. Inappropriate
mathematics includes failure to
understand and appreciate the
difference between the classical
(frequentisty and the Bayesian
approach to hypothesis testing. We
will discuss the consequences and
address the question of what can
be done. We will issue a warning
and present an example of a science
that has already been shattered by
wrong incentives and inappropriate
mathematics.

Nové trendy ve vyzkumu
mikroRNA u solidnich nadort
Ctvrtek / 21. listopadu 2013 / 11.00
- 11.15 hod.

Ondrej Slaby'?3

" Masaryktv onkologicky ustav,
KKOP, Brno, CR

2 Masarykova univerzita, CEITEC,
Brno, CR

3Univerzita Palackého, Lékarska
fakulta, IMTM, Olomouc , CR

Vychodiska: MikroRNA (miRNA) jsou
kratké nekddujci RNA dlouhé 18-25
nukleotidd, které post-transkripéné
reguluji genovou expresi v pribéhu
rozlicnych bunéénych procest jako
jsou apoptdéza nebo diferenciace,
ale i maligni transformace. Zmény
v expresnich profilech miRNA
jiz byly pozorovany u vétSiny
solidnich nadord. Mechanistické
studie v nadorové bunce prokazaly
schopnost  jednotlivych ~ miRNA
vykazovat funkci nadorovych
supresorll a onkogenl. Nejnovéjsi
pozorovani navic popisuji potencial
jedné miRNA vykazovat v zavislosti

na kontextu jak funkci nadorového

supresoru tak onkogenu. Tato
pozorovani zasadnim zplsobem
rozsifila koncept molekularni

patogeneze nadorovych onemocnéni
a naznacila potencial miRNA nejen
jako diagnostickych biomarkerd, ale
také jako terapeutickych cil(.

Cile: Sdéleni zahrnuje novinky z
oblasti biogeneze a funkce miRNA,
izomiRs, koncept kompetujicich
endogennich RNA (ceRNAs), vyznam
miRNA v nadorové biologii a jejich
zapojeni do hlavnich znakd maligniho
nadoru, biologie nadorové kmenové
bunky ¢&i autofagie. V kontextu
nasich vysledk( bude diskutovana
schopnost vybranych miRNA
slouzit jako tkanové biomarkery
(prognostické a prediktivni), sérové
a mocové biomarkery (diagnostickeé)
a potencialni terapeutické cile u
kolorektalniho karcinomu, renalniho
karcinomu a glioblastomu.

Zavér: Specifické expresni profily
miRNA byly u pacient( se solidnimi
nadory Uspésné vyuzity ke stanoveni
prognozy, k predikci léCebné
odpovédi na vybrané terapeutické
rezimy nebo upresnéni diagnostiky
u metastaz neznamého pdvodu.
Pritomnost miRNA byla prokazana
v krevnim séru a plazmé, ale také
mocCi nebo mozkomisSnim moku,
kde vykazovaly nejen vysokou
miru stability, ale u vybranych
solidnich nadorll rovnéz velice
dobré analytické vlastnosti. V
souCasné dobé je kromé& mozného
diagnostického vyuziti cirkulujicich
miRNA intenzivné studovan jejich
pavod a pfi¢iny jejich extrémné
vysoké stability. MiRNA jsou také
velice  slibnymi  terapeutickymi
cili, pfiéemz prvni protinadorova
terapie na bazi miRNA vstupuje do
klinického hodnoceni zaCatkem
pristiho roku.

Vyzkum byl podpofen granty IGA
MZ CR NT13549-4/2012, NT13860



4/2012,
NT13514-4/2012 a
4/2010.

NT-13547 -04/2012,

NT11214-

Vliv pouzité analgésie

na hladinu cirkulujicich
nadorovych bunék u pacienti
s kolorektalnim karcinomem
Ctvrtek / 21. listopadu 2013/ 11.15
- 11.30 hod.

Josef Srovnal', Andrea

Prokopova’', Emil Berta', Petr

Prasil?, Pavel Skalicky®, David

Vrana‘, Lenka Radovéd’,

Marian Hajduch’

" LF UP, UMTM, Olomouc, CR

2 FNOL, Klinika
anesteziologie,resuscitace a
intenzivni mediciny, Olomouc, CR

3 FNOL, I. chirurgicka klinika,
Olomouc, CR

4 FNOL, Onkologicka klinika,
Olomouc, CR

Uvod: Cilem na$i studie bylo
overit hypotézu, zda-li je mnozstvi
cirkulujicich  nadorovych  bunék
(CTC) ovlivnéno rlznymi metodami
anestezie a analgezie u pacientd
podstupujicich chirurgicky zakrok
pro kolorektalni karcinom (CRC).

Pacienti a metody: Do retrospektivni
studie bylo zarazeno 180 pacientd,
ktefi podstoupili radikalni operaci
kolorektalniho karcinomu. Cirkulujici
nadorové bunky byly monitorovany
v periferni krvi a kostni dfeni v
dobé operace a jeden mésic po
operaci pomoci gPCR detekce
karcinoembryonalniho antigenu
(CEA) a cytokeratinu 20 (CK20).
Naméfené hodnoty CTC byly
porovnany s Udaji o perioperacni
analgezii, jeji uCinnosti (Visual
Analogue Scale, VAS), dobé
trvani operace, ASA Klasifikaci,
véku, pohlavi, poltu transfuzi,
komorbiditach, body mass indexu
(BMI) a typu indukéniho anestetika.

Vysledky: Podani morfinu v
pooperacni analgezii bylo spojeno
s kratSim celkovym prezitim a vyssi
hladinou CTC v krvi a kostni dfeni
mésic po operaci za vyuziti gPCR
pro CK20 (p=0,005). Naopak, podani
piritramidu bylo spojeno s pfiznivym
vlivem na hladinu CTC v periferni krvi

mésic po operaci (p=0,051). Dale
jsme pozorovali, ze hladiny CTC
nebyly ovlivnéné davkou sufentanilu,
VAS, délkou chirurgického vykonu,
BMI, vékem, pohlavim, indukénim
anestetikem, ani po¢tem podanych
krevnich derivatd.

Zavér: Zjistili jsme negativni vliv
morfinu a naopak pozitivni vliv
piritramidu na hladinu CTC u pacient(
S kolorektalnim karcinomem.
Predpokladame, Ze typ analgezie
mize byt nezavislym prognostickym
faktorem.

Podékovani: Tato studie byla
podpofena granty IGA UP LF
2013_015, CZ.1.05/2.1.00/01.0030
a CZ.1.07/2.3.00/30.0004.

Analyza preziti vzhledem

k pritomnosti cirkulujicich
nadorovych bunék u pacientt
s karcinomem plic

Ctvrtek / 21. listopadu 2013 / 11.30-
11.45 hod.

Andrea Prokopova’,

Josef Srovnal', Jifi Klein?,

Josef Chudacek®, Marek

Szkorupa?®, Véra Ruzkova’,

Jana Vrbkova', Marian

Hajduch'?

' Ustav molekuldrni a translaéni
mediciny Lékarské fakulty
Univerzity Palackého v Olomouci,
Laborator experimentalni mediciny,
Olomouc, CR

2 F UP a FN Olomouc, Onkologicka
klinika, Olomouc, CR

3LFUP aFN Olomouc, I.
chirurgicka klinika, Olomouc, CR

Uvod: Karcinom plic je celosvétové

jednou z nejCastgjSich pficin umrti

na nadorova onemocnéni. Mortalita
je uzce spojena se vznikem
vzdalenych metastaz, které se objevi
az béhem protinadorové IéCby nebo
po jejim ukoncCeni, nejsou vSak
diagnostikovatelné v Case primarni
diagnézy. U souboru pacient(

s karcinomem plic jsme vySetfili

pfitomnost cirkulujicich nadorovych

bunék (CTCs), které mohou byt

prekurzory téchto metastaz, a

provedli analyzu preziti.

Pacienti a metody: Do studie bylo

zafazeno 137 pacientl operovanych

s kurativnim zamérem pro plicni
karcinom. Metodou real-time
RT-PCR byly na miru exprese
karcinoembryonalniho antigenu
(CEA), receptoru pro epidermalni
rlstovy faktor (EGFR), lung-specific
X proteinu (LUNX) a receptoru
pro hepatocytarni rdstovy faktor
(c-met) vySetfeny vzorky Kkostni
drené, periferni krve a krve z
plicni Zily. Naméfené hodnoty
exprese testovanych marker( byly
korelovany s klinicko-patologickymi
charakteristikami a s parametry
preziti.

Vysledky: 137 pacientt s
karcinomem plic jsme zahrnuli
do analyzy preziti bez priznak(
nemoci (disease-free survival, DFS)
a celkového preziti (overal survival,
0S). Recidiva byla zaznamenana u
34 (24,8 %) z nich s DFS medianem
14,6 mésice. 32 (23,4 %) pacientl
zemfrelo, OS median byl 15,2 mésice.
Pacienti s pozitivitou CEA v periferni
krvi vykazovali signifikantné kratSi
DFS (p<0,083; HR=1,84 [95% CI:
0,91-3,71]) a krat§i OS (p<0,033;
HR=2,19 [95% CI: 1,05-4,58]) nez
pacienti bez pfitomnosti CTCs.
Ackoliv nebyly zaznamenany zadné
dalSi statisticky vyznamné vysledky,
je tfeba zdUraznit, Ze periferni krev je
snadno dostupny kompartment (ve
srovnani s kostni dfeni a krvi z plicni
zily) a je vhodnym materidlem pro
vySetreni pfitomnosti CTCs.

Zavér: Vysledky nasi studie dokazuji
negativni  prognosticky  vyznam
pfitomnosti cirkulujicich nadorovych
bunék u pacientd s karcinomem plic.
Pomoci markeru CEA vySetfeného
v periferni krvi jsme identifikovali
pacienty s kratSim prezitim bez
znamek nemoci a kratSim celkovym

prezitim. Detekce pritomnosti
CTCs zlstava vyuZitelnym a
reprodukovatelnym vySetfenim

prispivajicim k individualizaci terapie.
Podékovani: Prace na tomto
projektu je podporovana granty IGA
NT14406, CZ.1.05/2.1.00/01.0030 a
IGA UP LF_2013_015.
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Mutaéni analyza genu NOTCH1
u pacientd s chronickou
lymfocytarni leukemii
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Uvod: Vlyuziti pristupt dal$i generace

sekvenovani (tzv. next generation

sequencing; NGS) pfi studiu
biologické podstaty kancerogeneze
prispélo k ur€enifady prognostickych

a prediktivnich markerll u mnoha

nadorovych  onemocnéni. Mezi

nové klinicky relevantni ukazatele
délky prezivani a |é¢ebné odpovédi
pacientd s chronickou lymfocytarni
leukemii (CLL) patfi také mutacni
stav genu kddujiciho transkripéni
faktor NOTCH1. Vyskyt mutaci

v genu NOTCH1 vedoucich ke

stabilizaci proteinu a nasledné

konstitutivni  aktivaci  NOTCHA1
signalni drahy je spojovan zejména

S progresi onemocnéni a rezistenci

pacientll na standardné poddavanou

chemoterapii a predstavuje u CLL
dalsi slibny terapeuticky cil.

Cil: Stanoveni frekvence hotspot

mutace v genu NOTCH1 u souboru

pacientd s CLL sledovanych na

Interni hematologické a onkologické

klinice Fakultni nemocnice Brno

a korelace s dalSimi molekularné-

biologickymi markery onemocnéni.

Metodika: Pritomnost  hotspot
mutace (c.7544_7545delCT) v genu
NOTCH?1 byla vySetfena na souboru

472 pacientd s CLL pomoci pfimého
sekvenovani a u vybranych vzork(
také alelové specifickou PCR; u 127
pacientl byla provedena opakovana
analyza na rlznych vzorcich
ziskanych v pribéhu onemocnéni.
Zavislost mezi vyskytem NOTCH1
mutace a muta¢nim stavem genl
IgHV, pfitomnosti cytogenetickych
aberaci(13q14-,12+,11922-,17p13-
) a TP53 mutaci byla stanovena na
zakladé FiSerova exaktniho testu.

Vysledky: Mutace
c.7544_7545delCT genu NOTCH1

byla detekovana u 68 (14 %)
analyzovanych pacientd. U
NOTCH1-mutovanych pacientd

byl pozorovan znacné vyssi vyskyt
nemutovaného stavu gend IgHV
a trisomie chromosomu 12 pfi
srovnani s pacienty bez prikazu
NOTCH1 mutace (20 % vs. 3 %; P <
0,0001; 30 % vs. 12 %; P = 0,0018).
V prfipadé dalSich vySetfovanych
markerd (13q14-, 11g22-, 17p13- a
TP53 mutaci) nebyl mezi pacienty
z hlediska pfitomnosti/absence
c.7544_7545delCT genu NOTCH1
prokazan statisticky signifikantni
rozdil.

Zavér: Pritomnost hotspot mutace
v genu NOTCH1 byla detekovana u
14 % pacientl s CLL a v souladu s
recentné publikovanymi daty silné
korelovala s nemutovanym stavem
genl IgHV a vyskytem trisomie
chromosomu 12.

Studie byla podpofena granty
IGA-MZ-CR NT13519-4/2012,
MUNI/A/0723/2012, MH Ccz
- DRO (FNBr, 65269705),
vyzkumnym  zamérem  MSMT-
CR-MSM0021622430 a
projektem OP VK SuPReMMe
CZ.1.07/2.3.00/20.0045.

Correlation between

BRCA1 expression and
clinicopathological factors
including brain metastases in
patients with non-small-cell
lung cancer.
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BRCA1 plays a central role in
DNA damage response (DDR). It
undergoes  phosphorylation by
various DDR kinases at different
serine residues, of which ser1524
is known to be specifically
phosphorylated by ATM in response
to genotoxic stress.

We performed BRCA1
immunohistochemistry on tissue
microarrays (TMAs) of 113 early (|,
Il stage) and advanced (lll, IV stage)
NSCLCs, using MS110 antibody
against the BRCA1 N-terminal
and S1524 antibody against the
phosphorylated form of BRCA1
protein at ser1524.

The results were correlated with
overall survival (OS), disease
free survival (DFS) and with the
occurrence of brain metastases.
BRCA1 S1524 nuclear positivity was
significantly correlated with longer
OS and DFS in stage | and |l patients
(P<0.05), while OS and DFS were
shorter in S1524 positive stage Il
and IV patients (P<0.05).

The results show that BRCA1
phosphorylaton, at least in ser1524,
differentiates the prognosis of early
and advanced NSCLC as well as
response to chemotherapy, but
the underlying mechanisms are not
completely understood. Detection



of phosphorylated forms of BRCA1
might be a useful prognostic and
predictive marker for patients with
NSCLC.

Prognostic significance of
BNIP3 and LC3 autophagic
protein in non-small cell lung
cancer
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Evaluation of various prognostic
factors, the role of autophagy a
self-degradative process involved
in the turnover of cytoplasmic
material, remains unexplored in lung
malignancy. Autophagic activity
was studied in non-small cell lung
carcinoma (NSCLC) patiens.

BNIP3 protein, a Bcl-2 family
member, highly expressed in some
tumours, plays a key role in the
induction of autophagy. In the
present study, we investigated the
immunohistochemical  expression
and subcellular localization of BNIP3
in a series of early- and late-stage

non-small-cell lung carcinomas
and normal bronchial tissues,
and correlated this expression

with the occurrence of metastasis
and survival. BNIP3 was strongly
expressed in the nucleus of cancer
cells in 1679 (20.3%) cases. This
BNIP3 positivity did not correlate
with  histological grade, stage,
histology type, metastatic potential,
or expression of BNIP3 according

to median values. No significant
correlation was observed between
the expression of BNIP3 and the
overall survival of NSCLC patients (p
=0.55). Nor did we find any significant
correlation between BNIP3
expression and the occurrence of
site-specific metastasis (p = 0.85).

The microtubule associated
protein 1 light chain 3 (LC3A)
is an indispensable component
in the autophagic machinery.
Immunuhistochemical examination
revealed three paterns of autophagic

activity (diffuse cytoplasmic,
perinuclear cytoplasmic and
~stone-like” structures (SLS). A

high count of SLS was associated
with tumor-specific structures and
had a relationship to prognosis of
behaviour of tumors.

Supported by grant LF_2013_006

and project Biomedicine for
regional development and
human resources (BIOMEDREQG)

C1.05/2.1.00/01.0030.
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Seminar klastru MedChemBio - Nova protinadorova léciva/

Seminar of MedChemBio Cluster - New anticancer agents
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High throughput synthesis and

analysis in development of new
drugs and diagnostics
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In the few past years we were
engaged in development of several
methods for high-throughput
synthesis of chemical libraries of
derivatives having structural as well
as substitution or chiral diversity,
which was used for synthesis of
active species against cancer
cell lines in vitro. The synthesis of
the chemical libraries was mainly
achieved via solid-phase synthesis
in connection with combinatorial
chemistry. For the efficient use of high
throuhput mode of the synthesis also
high-throughput analysis had to be
developed. That's why we developed
universal gradients for analytical as
well as preparative separation of
intermediates or final compounds.
We also applied supercritical fluid
chromatography for the analysis of
chiral compounds, what allowed
us to shorten time of analysis to
few minutes insted of half an hour.
The  high-throughput  synthesis
was applied also for development
of temperature sensors or novel
fluorescent probes for determination
of pH or concentration of various
ions. The cell permeability of these
species was succesfully tested for
the first compound series.

Triterpenoid derivatives and
their biological activities.
Ctvrtek / 21. listopadu 2013 / 14.00-
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Triterpenoids are a large group of
natural compounds that are found in
numerous living organisms, and are
particularly prevalent in plants. They
often have a variety of biological
activities. Betulinic acid, for example,
has strong anti-HIV and anti-cancer
activities.

The aim of this work was to
synthesize lupane and oleanane
derivatives with a heterocycle

condensed to the terpenic skeleton
and derivatives modified in the
position 2 of the skeleton. Starting
from betulin and betulinic acid,
we prepared various precursors.
Condensation of these precursors
with  ethylenediamine, hydrazine,
phenylhydrazine, hydroxylamine,
or thiourea yielded the pyrazine,
pyrazole and phenylpyrazole
derivatives, pyrazolones, isoxazoles,
and thiazoles. The in vitro cytotoxicity
of all compounds prepared in this
study was screened on CCRF-CEM
cell line, the most active derivatives
were tested on a panel of seven
cancer cell lines with/without MDR
phenotype and non-tumor MRC-5
and BJ fibroblasts. The preferential
cytotoxicity to cancer cell lines,
particularly to hematological tumors
was observed. Basic assumptions
about structure-activity relationships
and possible pharmacophores will
be discussed.

Perspectives of 2-phenyl-3-
hydroxyquinolin-4(1h)-ones as
anticancer agents
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2-Phenyl-3-hydroxy-4(1H)-
quinolinones  (BHQs) can be
considered as aza-analogues of
flavones, compounds which are
known for the wide-range of their
biological activity. They have been
recognized as compounds with
promising anticancer activity against
drug sensitive as well as drug
resistant cancer cell lines in-vitro.
The molecular target was recognized
by affinity chromatography as
the elongation factor EF1A1.
According to these results the
molecular modeling was performed
to recognize the appropriate site
of binding and to design better
substitution and synthesize the more
active compounds.

The main problem of these derivatives
is their solubility and bioavailability.
Therefore two strategies were applied
for improvement of these drawbacks
— binding of hydrophillic substituents
on the N-site, which was predicted
not to be directly responsible for the
activity or preparation of bioavailable
formulations.

The important pharmacological
properties of tested 3HQs were
calculated and used for prediction of
new structures. The synthesis of novel
derivatives was performed by solid-
phase synthesis with application
of combinatorial approach as well
as solution-phase synthesis used
especially for scale-up.

Photoactive trans ammine/
amine diazido platinum(IV)
complexes: the potential for
photoactivated chemotherapy
Ctvrtek / 21. listopadu 2013 / 14.30-
14.45 hod.
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Cisplatin (cis-[PtICI2(NH3)2]) is a
well-established potent anticancer
drug. The mechanism of toxicity of
cisplatin has been demonstrated to
involve binding of the platinum to
guanine residues of nuclear DNA.
The resulting DNA lesions trigger cell
death and result in the destruction of
tumor tissue. As cisplatin does not
discriminate between cancerous
and healthy tissue, severe dose-
limiting side effects are a serious
problem. The handful of Pt drugs
currently in the clinic and recent trials
show small, yet significant, steps
toward addressing these problems;
however, there is still much scope
for improvement.

The use of an inactive precursor or
sprodrug® is an important strategy
in drug targeting. Inactive drug
precursors can be selectively
activated, following administration,
to create a reactive species
specifically where it is required,
for example, at the tumor site.
Photoactivation of a drug provides
a degree of spatial and temporal
control over drug dosage, and this
strategy is being investigated for a
number of anticancer drugs.

Photoactive drugs are currently
used in the clinic in the modality
of photodynamic therapy (PDT),
which is an effective treatment for
a number of cancers. A limitation of
PDT is that the cytotoxic mechanism
requires oxygen, which can be
problematic since tumors are often
hypoxic. Photochemotherapy,
which is less dependent on oxygen
for the cytotoxic effect, is therefore
desirable. We have previously
shown that photoactivation of
nontoxic  PtlV-azido complexes
such as trans,trans,trans-
[Pt(N3)2(OH)2(NH3)(py)]cangenerate
potent, cytotoxic species capable of
causing cell death in a number of
cell lines by a mechanism distinct

from that of cisplatina. Recently,
the Pt complex trans,trans,trans-
[Pt(N3)2(OH)2(pyridine)2] (1) was
synthesized, which is both highly
soluble and stable in aqueous
solution. It can be photoactivated
over a range of wavelengths and
is toxic toward cancer cells using
low doses of UVA and, crucially,
also with visible light. To assess
the importance of the binding of
photoactivated 1 to DNA for the
efficacy of its anticancer action, we
will report on an investigation of
DNA binding of this photoactivated
complex in tumor cells treated with
this metallodrug. In addition, the fact
that photoactivated 1 binds to DNA
in cells prompted us to investigate
the modifications induced in
DNA in vitro (in cell-free media),
including conformational alterations
of DNA and the processing of
these modifications by RNA
polymerase Il. We believe that a
deep understanding of the reactions
leading to bifunctional DNA cross-
link formation by photoactivated
1 may provide guidance in future
efforts to optimize the rational design
of photoactivatable  anticancer
metallodrugs.

Reference: a Mackay, F. S., Woods,
J. A., Heringova, P., Kasparkova,
J., Pizarro, A. M., Moggach, S. A.,
Parsons, S., Brabec, V., and Sadler,
P. J. (2007) Proc. Natl. Acad. Sci.
U.S.A. 104, 20743-20748.

Protinadorové ucinky
inhibitor( histondeacetylazy
(HDAC:I).
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Sledujeme efekt
histondeacetylazy (HDACI)
na nadorové  bunky. Bunky
neuroblastomt jsou citlivé k HDACI
i cytostatikim v normo- i hypoxii.
V hypoxii se uc€inky cytostatik, ale

inhibitor

ne HDACI, snizuji. Vliv HDACi na
cytostatiky indukovanou cytotoxicitu
se li§i v zavislosti na sledu latek a
typu cytostatika. Nejvice cytotoxicka
je inkubace bunék s cytostatikem
nasledovana HDACi. Prokazali jsme i
antiangiogenni u€inek HDACi. HDACi
se zdaji byt novou perspektivou v
|é¢bé nadord.

Podporeno GAUK a GACR.

A novel anticancer platinum
drug candidates with dual
DNA binding and histone
deacetylase inhibitory activity
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Nearly 50% of all cancer therapies
are platinum  (Pt)-based, yet
surprisingly to date only three Pt
drugs have been approved for world-
wide clinical use. The cytotoxicity
of Pt drugs is attributed to their
ability to bind DNA nucleobases
and to induce apoptosis. Despite
their enormous success, their
widespread application and
efficacy are hindered by toxic side
effects, their limited activity against
many human cancers and their
susceptibility to acquired drug
resistance. The need to overcome
these drawbacks has stimulated the
search for new molecular targets
in addition to DNA which may
present unique opportunities for
therapeutic exploitation. The recent
correlation between the inhibition
of enzymes that regulate chromatin
structure/function and tumor growth
suppression has, for example,
validated chromatin control as a
promising new molecular target in
contemporary medical oncology.

Histone deacetylases (HDACs) play
an important role in the epigenetic
regulation of gene expression by
catalyzing the removal of acetyl
groups, stimulating chromatin



condensation and promoting
transcriptional repression. Since
aberrant epigenetic changes are
a hallmark of cancer, HDACs are a
promising target for pharmacological
inhibition. These properties have
prompted numerous preclinical and
clinical investigations evaluating the
potential efficacy of HDAC inhibitors
for a variety of malignancies.

Inspired by the lower side effects of
oxaliplatin compared to ,classical”
cisplatin as well as high kinetic

g

inertness of Pt(IV) complexes,
we proposed that using HDACs
inhibitor valproic acid (VA) as ligands
of Pt(IV) to form a oxaliplatin-like
Pt(IV)-VA prodrug, would combine
the advantages of VA and Pt(lV)
compounds; VA would serve as
not only a ligand, but also an
HDAC inhibitor once the Pt(IV)-VA
prodrug was intracellularly reduced
to produce reactive Pi(ll) agent and
VA, and they might elicit synergistic
antitumor activity. Moreover, the
Pi(IV)-based prodrug should also

MedChemBio

klastr medicinalni chemie a chemické biologie

exhibit low side effects. With a
view to (i) understanding more
deeply the effects that may play
an important role in the biological
(pharmacological) properties of these
new dual targeted Pt complexes and
(i) developing the next generation of
Pt-HDAC:s inhibitors conjugates, the
cytotoxicity, DNA binding, cellular
accumulation and HDAC inhibitory
activity of new Pt (IV) prodrugs were
investigated and will be reported.
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Poskozeni a metylace DNA - ¢ast 1/

DNA damage and methylation - part 1
Predsedajici / Chairs: Jifi Bartek, Marian Hajduch

Targeting defects of the
genome integrity machinery as
a cancer vulnerability.
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Autoantibody based cancer
diagnostics
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An estimated 12.7 million new cancer
cases and 7.6 million cancer related
deaths were reported worldwide
in 2008. It is well accepted that
early cancer diagnosis can improve
survival, thus there is a great need
and anticipation to identify novel
biomarkers for cancer diagnosis at
the earliest possible stage, which can
ideally be integrated in minimal or
even non-invasive diagnostic assays.
Cancer onset and progression

produces mutated or aberrantly
expressed proteins generally

also termed as tumor associated
antigens (TAAs) which are able
to act as antigens and evoke an
immune response which results in
the production of autoantibodies.
These autoantibodies are able to be
detected months or years before the
clinical diagnosis of cancer and can
therefore be used as biomarkers for
the early diagnosis and prognosis
of cancer. Along these lines we
developed a 16k protein-microarray
to screen cancer patients’ sera for
tumor-specific antibody profiles.
This methodology, which will be
described in detail, enabled us to
define different TAA classifier panels
for the big 4 cancer entities (breast,
colon, prostate and lung cancer)
which all show very promising
classification successes in distinction
of patients versus controls. Beside
results from our 16k array- based
screening experiments  we  will
further present preliminary data from
TAA biomarker validation studies
currently performed on larger patient
cohorts using targeted protein - or
peptide arrays as well as Luminex
bead assays. Last but not least we
will report on preliminary results and
experiences when performing tumor
autoantibody profiling in different
cancers.

Epigenetic changes in lung
diseases: towards differential
diagnosis of Cancer, Fibrosis
and COPD
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In a comparative study we assigned
the genome wide methylation levels

(Mumina Infinium 450k) of Ilung
cancer patients(n=18), patients
suffering from idiopathic lung

fibrosis(IIP,n=30) or hypersensitivity-
pneumonitis(HP,n=8) and 42patients
suffering from chronic obstructive
pulmonary disease, further 34 DNA
samples derived from healthy-lungs.
The authors could identify specific
methylation patterns for each lung
disease, which was enhanced by
combination of the data from different
pathogenesis. Via connection of
methylation data with mRNA data
also considerations about the
influence of methylation on changed
gene-expression will be presented.
However, the major impact of
the present study is the potential
exploitation of the data for differential
diagnostics. The authors will present
the validation process of 192 probes
via MSRE-gPCR, reaching validation
rates of up to 80% and serum tests
of the most promising 96 markers
in different sera, where pilot studies
showed correct classification rates
of 85% on basis of 5 markers.
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Epigenetic study of
5-azacytidine nucleosides and
their derivatives
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Existence  of  aberrant DNA
methylation remains the major
hallmark of cancer. Hypermethylation
of gene promoter sequences
resulting in transcriptional silencing
of tumor suppressor genes has long
been explored as a therapeutic target
in cancer. The cytosine analogues,
5-azacytidine and  2‘-deoxy-5-
azacytidine, function as DNA
methyltransferase inhibitors and are
currently most advanced drugs for
epigenetic cancer therapies. Despite
encouraging results, mechanisms of
in vivo resistance to these nucleoside
analogues remain unresolved,
limiting their clinical application.
This emphasizes the need for more
potent drugs targeting methylation.
To characterize the hypomethylation
activity of wide range of methylation
inhibitors, we successfully
established a fluorescence detection
system with high sensitivity, suitable
for screening by robust high content
cellular imaging techniques. LEM-
789, the epigenetic drug discovered
and developed by the Institute of
Organic Chemistry and Biochemistry,
the Czech Republic, showed
significant demethylation activity

in preclinical studies. In addition,
we also developed several HCT116
p53 wild-type cell clones resistant
towards 2‘-deoxy-5-azacytidine
to investigate the mechanisms of
resistance and here we also present
the preliminary data characterizingthe
resistant clones. In MTT cytotoxicity
assay, all clones showed a high
degree of resistance. Flow cytometry
based studies revealed significant
up-regulation of DNA and RNA
synthesis. In addition, there was no
change in P-glycoprotein expression
between parental and the resistant
clones. Moreover, molecular profiling
of resistant clones using proteome
wide analysis and transcriptomic
sequencing unveiled different sets
of proteins and corresponding
protein coding genes with varying
expressions, suggesting different
mechanisms of resistance towards
the studied methylation inhibitor.
Further characterization of these
resistant clones which include target
mutation analyses and other gene
expression studies together with the
search for more potent methylation
inhibitors is ongoing. This will aid our
understanding of the molecular basis
of clinical response and acquired
tumor resistance to 2°‘-deoxy-5-
azacytidine. It will also facilitate the
introduction of novel therapeutics
targeting demethylation.

Acknowledgement: This  work
was supported by internal grant of
Palacky University (LF_2013_016),
BIOMEDREG (Cz.1.05/2.1.00/
01.0030) and Ministry of Industry and
Trade of the Czech Republic (FR-
TI4/625).

Metylace promotoru

tumor supresorovych a

DNA reparaénich gen(i u
kolorektalniho karcinomu
Ctvrtek / 21. listopadu 2013 / 18.00-
18.15 hod.

Pavel Prochazka'?, Veronika

Vikova?®, Jana Slyskova'?,
Veronika Polakova'?, Ludmila
Vodickova'?, Pavel Vodi¢ka'?

1 Ustav experimentalni mediciny AV
CR, v.v.i., Oddéleni molekularni
biologie nddort, Praha, Ceskd
republika

2 Jstav biologie a lékai'ské genetiky,
1. lékarska fakulta, Univerzita
Karlova v Praze, , Praha, Ceskd
republika

3 Institute of Molecular Genetics,
Academy of Sciences of the Czech
Republic, Tumour Immunology,
Prague, Czech Republic

Kolorektalni karcinom (CRC)
je  velmi  Castym  nadorovym
onemocnénim. Hypermetylace CpG
ostrovll promoteru genl vedouci
k utlumeni mRNA exprese byla
identifikovana jako mozna pficina
gastrointestinalnich nadord.

Z naSich vysledkll vyplyva, ze
metylace neovliviiuje expresi
tumor-supresorovych gend v

experimentalnim potkanim modelu

kancerogeneze; na druhou
stranu hypermetylace vybranych
reparacnich genll ma vyznam

zejména pro pocatecni stadia CRC.
Podpora: GA CR: GA 304/12/1585 a
P301/12/1734.

Possible roles of telomerase

in resistance of cancer cells to
PARP inhibitors

Ctvrtek / 21. listopadu 2013 / 18.15-
18.30 hod.

Juraj Kramara’, Lenka

Oplustilova?, Martin Mistrik’,

Jifi Bartek'?®

! Institute of Molecular and
Translational Medicine, Laboratory
of Genome Integrity, Olomouc,
Czech Republic

2 AstraZeneca, Pharmaceuticals
Department, Nether Alderley,
Cheshire, United Kingdom

3 Danish Cancer Society, Genome



Integrity Unit, Copenhagen ,
Denmark

The PARP1 enzyme (Poly-ADP-
ribose  polymerase) is widely
considered to be a promising drug
target in treatment of various types of
cancers, particularly breast tumors.
Despite encouraging results of initial
clinical trials, frequent instances
of resistance to PARP1 inhibitors
(PARPI) have been reported in later
studies. We have identified elevated
expression of the telomerase
reverse transcriptase (TERT) as one
of the factors causing resistance to
the PARPi. Throughout the lecture
possible molecular mechanisms
of the telomerase driven PARPI
resistance will be discussed.

Cyclin-dependent kinase

12 in cancer initiation and
progression

Ctvrtek / 21. listopadu 2013 / 18.30-
18.45 hod.

Jifi Kohoutek’

" Vyzkumny ustav veterinarniho
lékarstvi, , Brno, Ceska republica

One of the typical characteristics of
cancerdevelopmentistheacquisition
of unlimited cell division potential.
Therefore, it is not surprising that
the physiological activity of specific
cellular factors orchestrating cell
division is often deregulated across
a broad range of tumors. Protein
complexes driving transition through
each phase of cell division consist
of the cyclin- dependent kinases
(CDKs) and cyclins, their binding
partners. Besides already described
function of CDKs in the control of cell
division, CDKs play an indispensable
role in the regulation of transcription.
Our work has recently identified
CDK12 as a crucial factor regulating
transcription of DNA damage
response/repair (DDR) genes. Down-
regulation of CDK12 not only led to
aberrant transcription of DDR genes,
such as BRCA1, ATR, FANCI and
FANCD2, but it also led to activation
of the DDR pathway and increased
genomic instability. In summary, we
conclude that CDK12 represents,
in  many aspects, biologically
interesting and clinically promising

target for further investigation. As an
example, CDK12 could be potentially
employed as a useful diagnostic
marker, since overexpression of
CDK12, together with frequent
amplification of CDK12 gene, was
found in various types of tumors.
Similarly, identification of functional
impact of CDK12 mutations,
identified in broad spectrum of
tumors, during the process of cancer
initiation and progression is very
promising direction in any scientific
attempts.

The project is supported by the
grant from the Internal Grant Agency
of the Ministry of Health, NT14599-
3/2018.



Rakovina véc verejna

N ADACE P RO VYZKUM RAKOVINY

Podet nové diagnostikovanych nadorl roste v Ceské republice kazdych deset let o
c¢tvrtinu. | proto byla Proto byla v roce (997 zalozena nadace pro vyzkum rakoviny
Olomouc, jejimz cilem je podpora vyzkumu a vyvoje v oblasti nadorovych onemocnéni, v
oblasti primarni a sekundarni prevence zhoubnych novotvar(d a jinych zavaznych
civilizacnich nemoci.

Cile nadace jsou:

Podpora vyzkumu a vyvoje v oblasti nadorovych nemoci a biomediciny, vcetné
poskytovani finanénich prostfedk( na pofizeni technickych prostfedki a primych ¢&i
nepfimych nakladu vyzkumu a vyvoje.

Financovani program( zamérenych na primarni nebo sekundarni prevenci zhoubnych
novotvaru a jinych zavaznych civilizacnich nemoci v Ceské populaci.

Financovani projektd a ¢innosti v oblasti vychovy a dalSiho vzdélavani odbornikd tykajici
se primo, ¢i nepfimo problematiky zhoubnych nemoci.

Poskytovani stipendii a mzdovych fond( pro studenty a odborniky resici primo ¢i neprimo
onkologické anebo biomedicinské projekty.

Poskytovani financénich prostfedkt na zrizovani standardnich i nestandardnich
zdravotnickych a védecko-vyzkumnych zarizeni, vcetné financovani jejich vybaveni,
provozu a rozvoje.

Financovani a zprostfedkovavani specializovanych vysetfeni, lécby a |é€ebnych pobytd
nemocnych v Ceské republice i v zahranici.

Nadace Rakovina véc verejna zalozila v roce 2012
stejnojmennou  obecné prospésnou spolecnost,
pomoci niz chce zvysit povédomi o problematice
infekce HPV virem (Human Papillomavirus) mezi
zenami. Hodla je také motivovat k molekularnimu
vySetreni HPV infekce, a to zejména infekce
nejrizikovéjsimi genotypy tohoto viru, takzvanymi
hrHPV (high-risk HPV). V pripadé pozitivniho vysledku
na hrHPV infekci klientky vyhledaji svého gynekologa,
ktery na zakladé cytologickych nebo histologickych
vysetreni doporudi dalsi kroky.
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Zajimavé projekty nadace Rakovina véc vefejna:

- V ramci projektu ,,Posli pribéh* se uskutecnilo divadelni predstaveni s Vandou
Hybnerovou ve studiu Alta nebo verejné ¢teni versu Tomase Tajchnera, které cetl Sasa
Rasilov

- Vystava fotografii Pavly Hodkové za podpory Jana Saudka

- Drazba dar( sportovcu, Gcastnikd Olympijskych her

- Kazdorocni nadacni kalendare, v letosnim roce se fotilo s détmi, které prodélaly
narocnou onkologickou lécbu

- Tradiéni benefice, spojené s modni prehlidkou v Praze a Olomouci

Dékujeme vSsem partnerium, znamym osobnostem i Siroké verejnosti, kteri se v roce 2013
zapojili do benefi¢nich projektu nadace Rakovina véc verejna.

Prejeme hodné GUspéchl v roce 2014.

Renata Hilser/Grmolénska
reditelka nadace

www.vecverejna.cz / www.poslipribeh.cz
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Slouc€eniny s protinadorovym ucinkem - struktura a ucinnost /

Anticancer compouds - structure and activity
Predsedajici / Chairs: Marian Hajduch, Pavia Perlikova

Biological actitivty and
molecular target of quinolinone
derivatives with anticancer
effect

patek / 22. listopadu 2013 / 9.00-
9.15 hod.

Gabriela Rylova’', Petr
Dzubak’', Anna JanosStakova’,
Ivo Frydrych’, Petr Konecny’,
Dusan Holub', Tomas
Ozdian’, Dalibor Dolezal’,
Miroslav Soural?, Jan Hlavac?,
Marian Hajduch’

! Institute of Molecular and
Translational Medicine, Olomouc,
Czech republic

2 Institute of Molecular and
Translational Medicine, Department
of Organic Chemistry, Olomouc,
Czech republic

We are testing chemical libraries of
quinolinone derivatives, compounds
with high cytotoxicity and various
biological effects. These compounds,
derived from quinolone antibiotics,
are well known for their antibacterial,
antiprotozoal, cytotoxic, and
immunosuppressive effects.
2-phenyl-3-hydroxy-4(1H)-
quinolinones were tested by MTT
assay and they yielded IC50 values
in submicromolar and micromolar
concentrations.

The most active derivative was
tested in in vivo cancer model using
hollow fibres. Hollow fibres were
filled by leukemic cancer CEM cell
line and were implanted to mice.
Afterwards mice were treated by
tested compound. Hollow fibres were
taken from mice after treatment and
viable cells were tested by cytotoxic
MTT assay.

Activity of tested compound was
comparable to doxorubicine.

For protein targets identification
of these derivatives we have
synthesized biotinylated molecules

of original compounds. Biotinylated
compounds were immobilized on
the surface of streptavidin coated
magnetic beads and whole complex
was incubated with total protein
cell lysate of the CEM cell line.
Then, free proteins were washed-
out and specifically bond proteins
were separated on 1D-SDS gel. The
following silver-staining of the gel
allowed to compare sample lines
with proteins specifically bond to
biotinylated compound and negative
control. Specific proteins were cut
off from the gel and trypsinized to
get peptides for protein identification
by mass spectrometry. Identified
targets are proteins associated with
translational regulation, glucose
metabolism, and cytoskeleton.
Identified proteins were validated
by Western blot and by other cell/
biochemical tests.

The work was
grants: Internal grant of Faculty
of Medicine UP (LF_2012_018),
CZ.1.07/2.3.00/20.0009, Operational
Programme Research and
Development for Innovations (project
CZ.1.05/2.1.00/01.0030) and IGA UP
LF_2013_016

supported by

A new generation of highly
potent Olomoucine derived
CDK inhibitors

patek / 22. listopadu 2013 / 9.15-
9.30 hod.

Tomas Gucky', Vladimir
Krystof?, Radek Jorda? Karel
Berka?®, Marek Zatloukal’,
Eva Rezni¢kova?, Miroslav
Strnad?

" Palacky University, Centre of the
Region Hana, Olomouc, Czech
Republic

2 Palacky University, Laboratory
of growth Regulators, Olomouc,
Czech Republic

3 Palacky University, Regional
Centre of Advanced Technologies

and Materials, Olomouc, Czech
Republic

The cyclin-dependent kinases (CDKs)
are pivotal regulators of the cell cycle.
Due to their frequent deregulation
in cancer cells, CDKs have been
viewed as valid drug targets and to
this date, more than 20 inhibitors
have entered clinical trials in cancer
patients. One of them, roscovitine
is currently being evaluated as an
oncology drug candidate in patients
diagnosed with non-small cell lung
cancer and nasopharyngeal cancer
or other malignancies.

Using structure-activity relationship
studies together with a good
knowledge of ATP binding sites
in various CDKs, the modification
of the roscovitine molecule in its
substitutable positions has given
rise to purine derivatives with
increased CDK inhibitory activity
and anticancer cytotoxicity. We
have recently focused on further
modifications of roscovitine
molecule with the aim to increase the
desired biological activities of known

2,6,9-trisubstituted  purine  CDK
inhibitors.

We synthesized and screened
a novel series of 2-substituted-

6-biarylmethylamino-9-
cyclopentylpurine derivatives and
identified some new pharmacophores
which significantly increased CDK
inhibitory activity and cytotoxicity
in human cancer cell lines that
correlated with robust CDK1/2/7/9
inhibition and caspase activation.
Molecular modelling of selected
compounds in the active site of
CDK2 revealed a high interaction
energy, which we believe is due
to the 6-heterobiarylmethylamino
substitution of the purine moiety.
Finally, the lead compounds
of the series underwent in vivo
experiments with promising results;
they effectively repressed tumor
formation in mice xenografted with



human hepatocellular carcinomas
and significantly diminished
diethylnitrosamine  (DEN)-induced
hepatoma development. Our data
demonstrate superior efficacy of
tested CDK inhibitors compared with
currently used chemotherapeutics in
hepatocellular carcinomas.

7-Hetaryl-7-deazaadenosines:
a novel class of cytostatic
compounds and their
mechanism of action

patek / 22. listopadu 2013 / 9.30-
9.45 hod.

Pavla Perlikova', Marian
Hajduch? Michal Hocek'3

" Institute of Organic Chemistry and
Biochemistry AS CR, , Prague,
Czech Republic

2 Faculty of Medicine and Dentistry
Palacky University Olomouc,
Institute of Molecular and
Translational Medicine, Olomouc,
Czech Republic

3 Faculty of Science, Charles
University in Prague , Department
of Organic Chemistry, Prague,
Czech Republic

Nucleoside analogues are commonly
used for cancer treatment. A new
class of nucleoside analogues,
7-hetaryl-7-deazaadenosines,
has been developed in our group.
[1] 7-Hetaryl-7-deazaadenosines
exhibit strong cytostatic effect
against a panel of cancer cell lines
in nanomolar concentrations. Even
though preliminary experiments had
shown fast and strong inhibition of
cellular RNA synthesis aftertreatment
with this class of compounds, the
molecular target of 7-hetaryl-7-
deazaadenosines was unknown.
Here we report our results on further
investigation of their mechanism
of action. We have shown that
7-hetaryl-7-deazaadenosines can
be incorporated both into DNA
and RNA in cells. We have proven
that 7-hetaryl-7-deazaadenosine
triphosphates can be incorporated
into mMRNA and block its translation.
The same effect was also observed
in mice.

Literature:

A.; Naus, P,

[1] Bourderioux,
Perlikova, P.; Pohl, R.; Pichova, |,;
Votruba, |.; Dzubak, P.; Konecny,
P.; Hajduch, M.; Stray, K.M.; Wang,
T.; Ray, A.S.; Feng, J.Y.; Birkus, G.;
Cihlar, T.; Hocek, M. J. Med. Chem.
2011, 54 , 5498-5507.

Nucleosides - compounds
with combined therapeutical
activities

patek / 22. listopadu 2013 / 9.45-
10.00 hod.

Petr Konecny', Petr Dzubak’,
Michal Hocek?, Marian
Hajduch’

" Faculty of Medicine and Dentistry,
Palacky University and University
Hospital in Olomouc, Institute
of Molecular and Translational
Medicine, Olomouc, Czech
Republic

2 Academy of Sciences of the Czech
Republic, Institute of Organic
Chemistry and Biochemistry, ,
Czech Republic

It is necessary to discover
therapeutical entities due to multiple
resistance developing at different
cancer types and bacterial strains.
One of the most problematic
issues of these days is frequent
occurrence of TBC disease, caused
by Mycobacterium tuberculosis.
7- deazapurine ribonucleosides
are a diverse group of compounds
with various therapeutical activities,
including the anticancer and
antimicrobial  effects, even in
micromolar  or  submicromolar
concentrations. Moreover, these
compounds  were  synthesized
with expected activity towards
bacterial strain responsible for TBC
development, Mycobacterium, via
specific inhibition its adenosine
kinase. For activity and IC50
evaluation, the vaccinating strain
of Mycobacterium bovis, obtained
from BCG vaccine, was subjected
to standard MTT test. It was proven,
that some of the nucleosides have
specific activity towards M. bovis,
contrary to other bacterial and
fungal strains. Except antibacterial
and antifungal screening, data
from cell toxicity towards different

cancer cell lines together with
flow cytometric analysis, were
obtained for closer understanding of
compounds’properties and therefore
suggesting direction in further
synthetic modifications.

This work was supported by
Internal Grant of Medical Faculty,
Palacky University in Olomouc
(LF_2013_016 and LF_2013_015);
the infrastructural part of the
project (IMTM) was supported by
OP Research and Development for
Innovation (CZ.1.05/2.1.00/01.0030).

Derivaty pyrimidinu jako
potencialni inhibitory RAGE
signalizace

patek / 22. listopadu 2013 / 10.00-
10.15 hod.

Ivo Frydrych', Markéta
Sztalmachova?, Zdenék
Zidek®, Martina Axmanova*°,
Marian Hajduch’

1 Ustav molekularni a translacni
mediciny, , Olomouc, Ceskd
republika

2 | ékarska fakulta, Masarykova
univerzita, Ustav patologické
fyziologie, Brno, Ceskéd republika

3 Ustav experimentalni mediciny AV
CR, , Praha, Ceska republika

4 Prirodovédecka fakulta, Univerzita
Palackého, Ustav Biochemie,
Olomouc, Ceskd republika

5 L ékarska fakulta, Massarykova
univerzita, Ustav patologické
fyziologie, Brno, Ceskéd republika

RAGE (Receptor for Advanced

Glycation End  Products) je

multiligandovy povrchovy receptor

imunoglobulinového typu, ktery byl
objevenjakoreceptorproheterogenni
skupinu AGEs (Advanced Glycation

End Products), vznikajicich

neenzymatickymi  glykaénimi a

oxida¢nimi procesy. RAGE se podili

na regulaci celé fady fyziologickych

a patologickych procesU. jako jsou

nadorova a neorodegenerativni

onemocnéni nebo zanéty. Zatimco
za fyziologickych podminek je
exprimovan v nizkych koncentracich,

v tkanich postizenych RAGE-

pfibuznycm patogennim stavem lze

pozorovat jeho vyrazné zvysSenou
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expresi, coz predstavuje zajimavy
terapeuticky cil. RAGE signalizace
je pomérné komplexni a zahrnuje
aktivaci rliznorodych transkripnich
faktor(l, které maji centralni Glohu
pfedevS§im v regulaci imunitni
odpovédi a zanétu. Klicovou ulohu
patrné zaujima signalni draha
NFkappaB. V nasSi chemické
knihovné jsme identifikovali skupinu
latek strukturné odvozenych od
pyrimidinu, ktera vykazuje vyznamné

téchto latek plsobi jako velmi
ucinné inhibitory RAGE signalizace.
Na bunécnych liniich jsme prokazali,
ze tyto latky inhibuji kliCové signalni
drahy (NFkapaB, MAPK/JNK a JAK/
STAT3) RAGE signalizace.

Prace byla podpofena projekty
CZ.1.07/2.3.00/30.0041  (Podpora
vytvareni excelentnich vyzkumnych

tymd a intersektoralni mobility na
Univerzité Palackého v Olomouci Il)
a CZ.1.05/2.1.00/01.0030 (Operacni
program Vyzkum a vyvoj pro
inovace).

Sustained DNA damage
response in proteasome
inhibitor treated cancer cell
lines

patek / 22. listopadu 2013 / 10.15-
10.30 hod.

Katarina Chroma’, Juraj
Kramara', Pavel Moudry?,
Martin Mistrik’, Jifi Bartek'?

" Institute of Molecular and
Translational Medicine, Laboratory
of Genome Integrity, Olomouc,
Czech Republic

2 Danish Cancer Society, Genome
Integrity Unit, Copenhagen,

Denmark

DNA damage signaling utilizes
several types of protein modifications
including phosphorylation,
sumoylation, and ubiquitinylation.
Upondepletion of free ubiquitin levels
by inhibition of ubiqutin recycling
in the proteasome complex, part
of the DNA damage response is
compromised and several crucial
repair proteins such as 53BP1
and BRCA1 are not recruited to
sites of DNA lesions. However, we
have identified several cancer cell
lines exhibiting 53BP1 recruitment
even after proteasome inhibition.
Mechanism of the sustained DNA
damage response and clinical
implications of this interesting
phenotype will be discussed during
the lecture.



Prognostické a prediktivni biomarkery, nové technologie /

Prognostic and predictive biomarkers, new technologies
Predsedajici / Chairs: Jifi Drabek, Josef Srovnal

Vysetieni mutaci genii RAS
metodou CADMA (Competitive
amplification of differentially
melting amplicons).

patek / 22. listopadu 2013 / 10.45-
11.00 hod.

Jifi Drabek’, Jana Stranska’,
Eva Hruskova’', Rastislav
Slavkovsky', Sylwia Jancik’,
Zachary Dwight?, Miroslava
Rabcéanova’, Veronika
Holinkova', Marian Hajduch’
' L ékaf'skd fakulta UP, Ustav
molekularni a translacni mediciny,
Olomouc, Czech Republic

2 University of Utah, Department of
Pathology, Utah, USA

Dne 29. 8. 2013 pfibyla v SPC
Vectibixu, biologického [éCiva
pouzivaného u kolorektalniho
karcinomu od roku 2009, dulezita
véta: ,Pred zahajenim lIéCby musi byt
potvrzen standardni typ onkogenu
RAS (KRAS a NRAS). Mutac¢ni stav
by mél byt stanoven v laboratofi
s odpovidajicimi zkuSenostmi a
pouzivajici validovanou metodu ke
stanoveni mutaci KRAS (exony 2, 3,
a 4) a NRAS (exony 2, 3, a 4).“

Prestoze pro klinika mlzZe tato zména
vypadat jako kosmeticka, jejidlsledky
pro laboratof jsou dalekosahlé: pocet
vysSetfovanych kodonl se navysil z
dosavadnich 2 (12 a 13 genu KRAS)
na nyngjSich 12 (KRAS: 12, 13, 59,
61, 117, 146; NRAS: 12, 13, 59,
61, 117, 146), nemluvé o celkovém
poCtu testovanych mutaci a poctu
PCR reakci nutnych pfi pouziti dfive
zavedenych typiza¢nich postup(
na bazi alelicky specifické PCR
(TheraScreen, Cobas, Pentagene a
dalsi). Pro zvladnuti tohoto narlstu
voli genotypizacni laboratore
prevazné dveé cesty: vysokoobratkové
sekvenovani (NGS, Next Generation
Sequencing) anebo metodu, ktera
byla pouzita u posledni vectibixové
klinické studie (skriningové Stépeni

celerovou nukledzou nasledované
dHLPC - WAVE Surveyor, v pfipadé
pozitivity potvrzované Sangerovym
sekvenovanim).

Pfestoze zavadime metodu NGS
pro pouziti v typizaénim algoritmu:
vySetfeni KRAS 12/13  kitem
TheraScreen — v pfipadé negativity
nasledné vysSetfeni NGS nebo
pyrosekvenovani, rozhodli jsme se
zavést také metodu na bazi PCR.
Metoda CADMA vyuziva kompetici
prekryvajicich se primerll pro
standardni a pro mutovanou alelu
pfi vazbé k templatu ke generovani
amplikond, rozligitelnych dle teploty
tani. Rozhodnuti o testovani PCR
metody bylo zplsobené jejimi
atraktivnimi  vlastnostmi jako je
rychlost, pouzitilevnych nezna&enych
primerd, moznost multiplexingu
(testovani nékolika mutaci v jediné
zkumavce), které jsme si potvrdili
zopakovanim pokusl, popsanych
loni v plvodni publikaci Kristensena
v asopise Human Mutation.

Ve svém pfispévku uvadime vysledky
pilotni srovnavaci studie metody
CADMA vs. NGS, popfipadé vs. dalsi
metody (DiaCarta, IntellMed).

Podékovani: Prace byla
podporovana grantovymi projekty
CZ.1.05/2.1.00/01.0030 a
CZ.1.07/2.3.00/30.0041. Dékujeme
Mgr. Jitce Berkovcové, PhD. za
alikvoty vzork(l s RAS mutaci.

Diagnostics of minor mutations
in RAS oncogenes in mCRC
with next-gen sequencing
patek / 22. listopadu 2013 / 11.00-
11.15 hod.

Rastislav Slavkovsky', Sylwia

Jancik’, Petr Vojta’, Jana

Stranska’', Marian Hajduch’,

Jifi Drabek’

" Faculty of Medicine and Dentistry,
Palacky University, Institute of

Molecular and Translational
Medicine, Olomouc,

Metastatic colorectal carcinoma
(mCRC) is one of the most common
cancer. The identification of KRAS
codons 12 and 13 mutations status
as a predictive biomarker for anti-
EGFR therapy in mCRC represents a
major breakthrough in personalized
medicine. Nevertheless, not all
mMCRC patients with wild-type KRAS
codons 12, 13 benefit from the
biological therapy. Recent studies
have assessed the value of further
KRAS and NRAS mutations screened
by WAVE DHPLC technology as a
predictive marker in mCRC patients.
The aim of our study was to find out
whether amplicon next-generation
sequencing (NGS) using lllumina
MiSeq platform would be a viable
method for a sensitive detection of
minority RAS mutations in genes
KRAS (codons 59, 61, 117, and 146)
and NRAS (codons 12, 13, 59, 61,
117, and 146).

The amplicons (189 - 284 bp) for
exons 2, 3, and 4 of RAS genes were
designed using Primer3. Pair-end
2x150 bp read protocol was used
for amplicon sequencing. Data were
processed using MiSeq Reporter
and VBA scripts; the detection limit
for the somatic mutation call was set
to 1%.

Preliminary results from 23 KRAS-
codon-12, 13-wild-type samples
identified 7 samples with minority
RAS mutations. RAS mutation
status was confirmed by homemade
CADMA PCR and/or DiaCarta gPCR.
Control samples with 50% frequency
of defined mutation in NRAS codon
61 (Q61K, Q61L, and Q61H) were
correctly identified with 48.6%+1.4%
mutation frequency.

NGS is a suitable method for direct
detection of minority mutations in
RAS genes. The quality of DNA is
crucial when amplicons are longer.
Comparing to other methods
the NGS is significantly more
laborious, therefore the automation
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of sample preparation is strongly
advisable for routine diagnostics.
The disadvantage of NGS are high
investment cost; however, if more
samples are investigated at the
same time, the price per sample is
significantly reduced.

Acknowledgements: Project
was supported by grants
CZ.1.07/2.3.00/30.0041 and

CZ.1.05/2.1.00/01.0030.

Detekce HPV DNA

v cervikovaginalnim stéru-
alternativni moznosti
screeningu karcinomu cervixu
patek / 22. listopadu 2013 / 11.15-
11.30 hod.

Hana Ondryasova’, Vladimira
Koudelakova', Marian
Hajduch’

1 Ustav molekuldrni a translacni

mediciny, Laborator experimentalni
mediciny, Olomouc,

Uvod: Infekce lidskym papilomavirem
(HPV) je asociovana se vznikem rady
nadorovych onemocnéni, pfedevsim
karcinomu cervixu. Pocatecni
stadia karcinomu cervixu jsou
asymptomaticka, proto je screening
pro odhaleni cervikalniho karcinomu
v dobre IéCitelném stadiu nezbytny.
Hlavnim problémem screeningu
karcinomu cervixu je nizka ucast -
podili se naném pouze 50 % Ceskych
zen. Prave zeny, které se cervikalniho
screeningu neucastni, maji vyssi
riziko vzniku karcinomu cervixu.
Moznost pouziti samoodbérové
sady jako nové screeningové
alternativy by eliminovalo hlavni
dlvody (emocionalni i praktické),
pro€ se Zeny screeningu vyhybaiji.

Metody: Pomoci samoodbérové
sady Evalyn Brush byly
ziskany  cervikovaginalni  stéry
asymptomatickych ~ Zen.  Takto

ziskané vzorky byly systémem
Cobas 4800 (Roche) testovany na
pfitomnost HPV 16/18 a dalSich
hrHPV genotypld. HPV pozitivni
vzorky byly dale analyzovany
PapilloCheck  HPV-  Screening
system (Greiner bio-one).

Vysledky: VS8echny zZeny, které

vyzkouSely samoodbérovou sadu
Evalyn Brush, ji shledaly snadno
pouzitelnou a  upfednostriovaly
samoodbér pred odbérem vzorku
u gynekologa. VSechny vzorky
od asymptomatickych Zen byly
odebrany korektné a daly validni
vysledky (zalozeno na interni
kontrole kvality). Z 81 vzorkd bylo
24 pozitivnich na pfitomnost hrHPV
genotypl  (30%). Nejcastéji se
vyskytujici  hrHPV genotypy byly
HPV16 (7%) a 51 (6%).

Shrnuti: Samoodbérova sada Evalyn
Brush je vhodna pro detekci hrHP.
Jeji pouziti bylo zenami velmi dobre
akceptovano. Moznost samoodbéru
by mohlazvysit pocCet Zzen ucastnicich
se screeningu cervikalniho
karcinomu a tim se podilet na snizeni
morbidity cervikalniho karcinomu.

Podékovani: Prace byla provedena
za podpory grantd IGA UP
LF_2013_015 a Biomedreg
CZ.1.05/2.1.00/01.0030).

Vysetreni genu EGFR a mutaci
genu KRAS u olomouckého
souboru pacientt

s kolorektalnim karcinomem.
patek / 22. listopadu 2013 / 11.30-
11.45 hod.

Radek Trojanec’, Jifi
Drabek’, Jana PotoCkova’,
Jana Stranska', Zuzana
Crlikova’, Sona Mléochova’,
Jana Vrbkova’', Marian
Hajduch’
" Lékarska fakulta Univerzity
Palackého v Olomouci, Ustav

moleku/érn/: a translacni mediciny,
Olomouc, Ceska republika

Kolorektalni karcinom (CRC) patfi
v Ceské republice mezi nejéast&jsi
onkologickd nemocnéni a jeho
incidence meziro¢né stoupa. Podle
Udajéi SVOD je Ceska republika na
5. misté v celosvétovém vyskytu
tohoto onemocnéni. CRC se
vyskytuje u osob >50 let (nejCastsgji
mezi 60. - 70. rokem Zivota) a az u
1/4 nové diagnostikovanych pripad(
jsou pfitomny metastazy, nejCastéji
do jater. | u tohoto onemocnéni se
standardem stalo pouziti cilené

terapie, s pouzitim bevacizumabu
(inhibice angiogeneze) a anti-EGFR
protilatek(cetuximab, panitumumab).
Aktivaci transmembranového
receptoru EGFR (ERBB; HERT;
Human epidermal growth factor
receptor) dochdzi ke spusténi
intracelularni  signalni  kaskady,
ovliviujici expresi gend, a vysledné
k bunécné proliferaci. Deregulace
EGFR signalni drahy mUzZe tedy vést
k progresi nadoru. Biomarkerem
ucinnosti IéCby je status genu EGFR
a pfitomnost mutaci v KRAS genu.
Mutace KRAS se vyskytuji u 35 -
50% CRC (vice nez 90% mutaci je v
kodonu 12 a 13) a jejich pfitomnost
indikuje rezistenci nadoru  VUCi
anti-EGFR  protilatkam.  Nebyla
prokazana korelace mezi odpovedi
na anti-EGFR IéCbu a pozitivnim
imunohistochemickym  vySetfenim
EGFR, avSak zvySeny pocCet kopii
EGFR, v pfipadé wild-type KRAS,
byva povazovan za prediktor u€inosti
anti-EGFR terapie. Nicméné,
hlavnim problém pouziti poctu
kopii genu (GCN) jako prediktoru je
predevsim velmi nejednotny zplsob
interpretace vysledkd vySetieni. GCN
byva nejCastéji vySetfovan metodou
FISH, avSak cut-off hodnoty pro
pozitivitu se li§i mezi laboratoremi.
Za pozitivni nékdy byvaji povazovany
i pfipady s polyzomii. Diky tomuto
faktu byva zvySeny GCN popisovan
ve velmi Sirokém rozmezi, u 6,9
- 88,9% CRC. Na olomouckém
pracovisti bylo vySetfeno 1216
pacientd s CRC (794 [65,3%] muz{
a 422 [34,7%] zen), ve véku 35-89,
pramér 64,9) let. Standardné byl
vySetfovan EGFR GCN a mutace
genu KRAS. Experimentalné byly
vySetfovany mutace genu EGFR a
nové jsme zavedli i vySetfeni mutaci
v kodonech 59, 61, 117, 146 genu
KRAS a v kodonech 12, 13, 59, 61,
146 genu NRAS. V soucasné dobé
probiha vyhodnocovani souboru.
Budou prezentovany charakteristiky
souboru a jeho srovnani s
mezinarodnimi studiemi. Jedna se
o primarni data, ktera v budoucnu
planujeme doplnit klinickymi udaji a
provést analyzy zaméfené predevsim
na stanoveni spravnych cut-off pro
GCN genu EGFR.



Prace byla podporovana projektem
Biomedreg CZ.1.05/2.1.00/01.0030

VysSetreni IDH1 a IDH2 mutaci
u gliadlnich nadori metodou
CADMA PCR

patek / 22. listopadu 2013 / 11.45-
12.00 hod.

Magdalena Megova’, Drabek
Jifi', Vladimira Koudelakova’',
Radek Trojanec’, Ondrej
Kalita?, Sona Mi¢ochova’,
Miroslava Rabc¢anova’,
Marian Hajduch’

!  ékarska fakulta Univerzity
Palackého v Olomouci, Ustav
molekularni a translacni mediciny,
Olomouc, Ceskd republika

2 | ékarska fakulta Univerzita
Palackého a Fakultni nemocnice
v Olomouci, Neurochirurgicka
klinika, Olomouc, Ceska republika

NADP-dependentni enzym
isocitratdehydrogenaza (IDH1
v jadre, IDH2 v mitochondriich)
se UcCastni Krebsova cyklu pfi
oxidativni dekarboxylaci isocitratu
na alfa-ketoglutarat. Mutace
IDH1/2  vznikaji na  pocCatku
gliogeneze a nachazi se u vétSiny
astrocytoml,  oligodendrogliomd,
oligoastrocytomll a sekundarnich
glioblastomd. U high-grade gliom0
(grade Ill a 1V) jsou spojovany s lepsi
prognézou onemocnéni a uvadi se,
ze IDH1/2 mutantni protein by mohl
byt potencialnim terapeutickym
cilem. Identifikace IDH1/2 mutaci
hraje tedy kliCovou roli ve studiu
glidlnich nador(.

Cilem nasSi prace byla identifikace
mutaci IDH1 R132H a IDH2 R172K
u souboru pacientdl s glialnimi
nadory pomoci nové navrzené
metody  jednokrokové  CADMA
PCR (Competitive Amplification of
Differentially Melting Amplicons).
U souboru 120 pacientl (55 prim.
glioblastom, 14 a. astrocytom,
15 dif. astrocytomem, 11 sek.
glioblastom, 6 a. oligoastrocytom, 4
oligoastrocytom,2oligodendrogliom,
13 jinych glidinich nadort) byl median
véku pacientll v dobé operace 55 let
(24 - 80 let), 66% pacientd tvorili
muzi, median doby od prvni operace

(respektive posledni kontroly) byl
10,2 mésice (0,1 - 19,7 mésice). V
souboru 54 pacientskych DNA byl
IDH1 mutacni status ovéfen také
pomoci metody PCR s naslednou
restrikCni analyzou. Vysledky obou
metod se témér uplné shodovaly az
na jednoho pacienta, u kterého byla
nepfitomnost IDH1 R132H mutace

potvrzena  pomoci  sekvenadni
analyzy.
90 pacientd bylo IDH1 R132H

negativnich, 30 bylo IDH1 R132H
pozitivnich. IDH1 R132H mutace byla
nejcastéji nalezena u anaplastickych
astrocytomd (71%, 10/14),
difuznich astrocytomi (40%, 9/15),
anaplastickych oligoastrocytom

(67%, 4/6) a  sekundarnich
glioblastoml (27%, 3/11) oproti
primarnim  glioblastomim (9%,

5/55) a jinym glidlnim nadordm (0%,
0/13). IDH2 R172K mutace nebyla
prokazana u zadného z vySetfenych
glidinich nadord. CADMA PCR
metoda testovani IDH1 a IDH2
mutaci je vhodna také pro kvantifikaci
téchto mutaci a je schopna odhalit
nejméné 5% mutované DNA. Nové
zavedend metoda CADMA PCR
se jevi jako vhodnéjsi metoda pro
stanoveni IDH1 a IDH2 mutaci
nez dvoukrokova PCR metoda s
naslednou restrikéni analyzou.
(Prace byla podpofena grantovymi
projekty: I1GA MZCR NT13581,
Cz.1.05/2.1.00/01.0030,
LF_2013_015.)

Vyuziti proteomickych

metod v klinické diagnostice
nadorovych onemocnéni

patek / 22. listopadu 2013 / 12.00-
12.15 hod.

Dusan Holub', Petr Dzubak’,

Marian Hajduch’

" Lékarskd fakulta UP, UMTM,
Olomouc, Ceska republika

Shotgun proteomika je slibna
analyticka metoda pro charakterizaci
komplexnich proteom( z rdznych
druhd biologickych materiall
(t&Ini tekutiny, tkané a bunky). V
dneSni dobé Ize diky modernim
technologiim detegovat dle potreby
az 10 000 proteint z bunécného

lyzatu a stejné tak z parafinované

tkané. V nedavné dobé vySlo
mnoho publikaci vyuZzivajici shotgun
proteomiku ke studiu rlznych typl
nadorl. Vysledkem bylo nalezeni
nékolika proteinovych biomarkerd,
které spadaji do tfi aplikacnich
oblasti:  diagnostické  markery,
prognostické markery a terapeutické
markery.

Na prikladu
prezentujeme

typizace amyloidéz
vyznam  shotgun
proteomické metody. Pouze z
nepatrného mnozstvi (600 nl)
amyloidniho depozita z parafinované
tkané jsme schopni detekovat
diagnosticky markervpodobénejvice
abundantniho amyloidogenniho
proteinu. Do budoucna pocitame,
7e podobnym zplsobem budeme
zpracovavat parafinovanou tkan z
réiznych typl nadord ke stanovovani
cilenych proteinovych markerd.

Na dals$im pfikladu chceme
prezentovat vyuziti cilené
proteomiky, ktera se zaobira detekci
a kvantifikaci vybranych biomarkerd.
Hepcidin je peptidovy hormon,
ktery je specificky kvantifikovan ze
séra pomoci metody “monitorovani
vybranych reakci® (SRM). Tato
metoda je schopna z jedno vzorku

kvantifikovat az nékolik stovek
cilenych proteind.
Proteomika nabizi celou Skalu

cilenych a necilenych metod, které
lze Siroce vyuzit v diagnostice
nadorovych onemocnéni.

Tento projekt byl podporen internim
grantem Lékarské fakulty Univerzity
Palackého v Olomouci (LF_2013_016
aLF_2013_015);infrastrukturalnicast
tohoto projektu (Ustav molekularni a
transla¢ni mediciny) byla podporena
z Operacniho programu Véda
a vyzkum pro inovace (projekt
CZ.1.05/2.1.00/01.0030).
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A system for identification and
quantification of mutations in
proteomic data

patek / 22. listopadu 2013 / 12.15-
12.30 hod.

Jiri Voller', Miroslav Hruska’,

Petr Dzubak’, Khushboo

Agrawal’, Dusan Holub', Petr

Vojta’, Zuzana MacecCkova’,

Marian Hajduch’

! Institute of Molecular and
Translational Medicine, Palacky

University, Olomouc, Czech
Republic

A typical cancer cell harbours
mutations in up to hundreds genes.
Knowledge of mutation profiles
allows us to understand which
processes are altered in the cancer
cells of individual patients and select
therapy accordingly. Modern high-
throughput methods like SNP arrays
or next generation sequencing (NGS)
are used for mutation screening.
However, the mass spectrometry
of proteome, another method with
a great potential in personalized
medicine, is not used for this purpose
yet. The limiting factor is insufficient
coverage of mutant variants in
proteome databases.

We developed a software for the
identification of mutant, polymorphic
and/or alternatively spliced genes

on protein level using MS spectra/
fragmentation data. It uses a
dedicated mutation/SNPs/splice
variant database with a unique
coverage (number of both mutation
and integrated information sources).
The search space can be extended
beyond the known disease-
associated mutations by including
in silico generated sequences such
as predicted non-canonical/aberrant
splicing variants. The software
allows both confirmation of changes
observed in high-throughput
genomic experiments and generation
of reference proteoms based on
such data.

The system is fully automated,
built out of components of well-
established open-source software.
R is used for biological sequence
handling. Identification of protein
alterations is performed using multi-
search engine OpenMS pipeline.
The solution is deployed on a high-
performance computer cluster and
is highly scalable and extensible.

The software allows to “upgrade”
mass-spectrometer into a tool
for identification of mutations,
polymorphisms and protein splicing
variants. This type of information is
critical in both cancer research and
diagnostics of somatic mutations but
can be used also in other genetic/

proteomic applications.

Serum biomarker discovery
and validation: a proteomics
capability development
initiative

patek / 22. listopadu 2013 / 12.30-
12.45 hod.

Lakshman Varanasi’, Dusan
Holub’, Miroslav Hruska?,
Petr Dzubak', Marian
Hajduch’

! Institute of Molecular and
Translational Medicine, Palacky
University, Olomouc, Czech
Republic

2 Department of Computer Science,
Palacky University, Olomouc,
Czech Republic

The number of biomarkers in clinical
practice is abysmally small, given
the large number of biomarker
candidates that have been identified
to date. However, the coming-
of-age of high-throughput mass-
spectrometry holds promise for
proteomic biomarker discovery and
validation. Biomarker development

requires a collaborative effort
by statisticians, clinicians, and
scientists. Such an exercise is

underway at IMTM. We present here
an overview of the system that has
been developed for this purpose.



Posterova sekce /
Poster section

A rapid identification of
chemical modulators of
cellular cAMP and antioxidant
response element (ARE)
signaling using human reporter
cell lines
Ermin Schadich’, Jifi
Rehulka’, Petr Dzubék’,
Marian Hajduch’
! Institute of Molecular and
Translational Medicine, Faculty of
Medicine and Dentistry, Palacky

University , Olomouc, Czech
Republic

We developed two stable human
reporter cell lines for identification
of modulators of cellular signal
transduction pathways associated
with pathogenesis of cancer. They
are cAMP response element binding
protein (CREB)-human embryonic
kidney cells HEK293 and antioxidant
response element (ARE)-human
hepatocellular carcinoma HepG2
reporter cell line. Their signals were
highly specific and sensitive both
in bioassays with known effective
drugs and novel pathway modulators
from ginger plant.

High-Throughput Screening
in Drug Discovery;
Implementation of Cytotoxic
Assays.

Sona Gurska’', Petr Dzubak?,
Marian Hajduch’
! Institute of Molecular and

Translational Medicine, Olomouc,
Czech Republic

The High-Throughput Screening
(HTS) is basically a process of
screening and assaying a large
number of biological modulators
and effectors against selected and
specific targets. The main goal
of this technique is to accelerate
drug discovery by screening large
compound libraries, it is possible
to screen up to 10,000 compounds

per day. The 96-well plates have
been replaced by higher density
microplates with 384- or 1536-wells
per plate and the typical working
volume decreased to 20 or 5 pl.
In the HTS robotic systems, data
processing and control software,
liquid handling devices, and sensitive
detectors are used.

Firstly, the chemical compounds
are tested in the primary screen
and only compounds with positive
results (HITs) are investigated in
the secondary screen and the IC50
values are calculated. Secondary
screening is performed by biological
and biochemical tests. In our newly-
installed robotic system MTT and
XTT assays for first and second
screens are validated. Cells were
plated on 384-well plates using
peripump dispenser of the EL406
and the treatment with conventional
cytostatics was done by the Echo
Liquid Handler. After 72 hours the
MTT or XTT was added by Multidrop
Combi and after appropriate
incubation time the absorbances
were read on EnVision from Perkin
Elmer. The IC50 values were
calculated and compared.

This work was supported by Medical
Faculty Palacky University Olomouc
Internal Grant (LF_2013_016 and
LF_2013_015); the infrastructural part
of the project (IMTM) was supported
by OP Research and Development for
Innovation (CZ.1.05/2.1.00/01.0030).

Encapsulation of doxorubicin
into the apoferitin

Iva Blazkova', Romana
Konecna’', Simona
Dostalova’, Pavel Kopel'?,
Maja Stanisavijevi¢', Markéta
Vaculovic¢ova'?, Vojtéch
Adam’?, René Kizek'?

" Mendel University in Brno,
Department of Chemistry and
Biochemistry, Faculty of Agronomy,

Brno, Czech Republic

2 Brno University of Technology,
Central European Institute of
Technology, Brno, Czech Republic

The encapsulation of doxorubicin into
the apoferritin was investigated. At
low pH, the protein is disassembled
and in neutral pH, the structure
is reassembled and doxorubicin
molecules are encapsulated in
the cavity. The efficiency of the
doxorubicin  encapsulation was
studied by fluorimetry and capillary
electrophoresis with LIF detection.
This feature allows the application of
apoferritin as a drug nanocarrier with
specific low pH initiated release.

The support by IGA 1P22/2013 is
acknowledged.

Intratumoral pH alteration
following carborans treatment

Jana Stépankova’, Petr
Dzubak', Milo$ Petiik’,
Zbynék Novy', Petr Konecny’,
Bohumir Griiner?, Vaclav
Sicha?, Jifi Brynda?, Dalibor
Dolezal', Marian Hajduch’

! Faculty of Medicine and Dentistry
Palacky University Olomouc,
Institute of Molecular and
Translational Medicine, Olomouc,
Czech Republic

2 Institute of Inorganic Chemistry of
the AS CR, v.v.i., De,qartment of
Syntheses, Husinec Rez, Czech
Republic

3 Institute of Organic Chemistry
and Biochemistry ASCR, v.v.i.,
Structural Biology, Prague, Czech
Republic

Carbonic anhydrase 9 (CA9) is highly
overexpressed in different solid
tumours. Its expression, which is
regulated by the HIF-1 transcription
factor, serve as hypoxic marker
and prognostic indicator. Carbonic
anhydrases (CA) generally catalyze
reversible hydration of carbon
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dioxide to bicarbonate (CO2 +
H20 -> HCO3- + H+). CA9 is a
transmembrane isoform of CA with
an extracellular-facing catalytic site
and therefore is well positioned to
act in control of tumour pH.

Function of CA9 can be inhibited
by CA9-selective sulphonamides.
Inhibition of its function perturbs

in vitro survival under hypoxia
conditions. Recent studies
have revealed direct functional

involvement of CA9 in regulation of
pH in tumour microenvironment and
suggest novel strategies based on
selective CA9 inhibitors.

The aim of this study was to
evaluate the effect on CA9 function
of new carboranes with functional
sulfonamide residues. As activator of
HIF-1, we used CoClI2 and hypoxia.
We tested level of CA9 expression
on five cell lines and we detected cell
viability under hypoxia conditions
after treatment with CA9 inhibitors.
For in vivo studies, female SCID
mice were injected subcutaneously
with human colon adenocarcinoma
cell line HT-29.

Once tumors reached the desired
volume, mice were tested on
detection change of intratumoral pH
following carborans treatment.

We observed intratumoral pH change
after CB-30 treatment; no change of
pH was observed for vehicle and
acetazolamide treatment. To study
tumour pH, we used radioiodinated
phenylalkyl melonic acid derivate
as pH-sensitive SPECT tracer.
Preliminary experiments indicate
a clear pH dependent uptake and
visualization regions of acidosis.
Acknowledgement:  ProMedChem
(Cz.1.07/2.3.00/30.0060)
and BIOMEDREG
(CZ.1.05/2.1.00/01.0030).

New approaches for cancer
diagnostics and prognostics
based on molecular analysis of
circulating tumor cells

Marie Jindfichova’, Robert
Sjéback? Mikael Kubista'?

! Institute of Biotechnology AS
CR, v.v.i., Laboratory of Gene

Expression, Prague, Czech
Republic

2 TATAA Biocenter, Medicinargatan
7B, Goteborg, Sweden

Circulating tumor cells (CTCs)
released from the primary tumor and
spread via lymphatic/hematogenous
system to distant organs are
early indicators for the metastatic
process. The detection of CTCs
in the peripheral blood and their
molecular analysis shall help with
early stratification of patients to
optimal therapy thst increases the
chance to be cured and to survive.
However, the detection and gene
expression profiling of CTCs remain
technically challenging. Here we
present key points of optimalisation
for molecular analysis of breast
cancer CTCs.

Metalothionein jako
imunohistochemicky
biomarker karcinomt hlavy

a krku - vysledky meta-analyzy

Jaromir Gumulec’,

Markéta Sztalmahova’,
Hana Polanska’, Monika
Holubova', Jan Balvan’,
Kristyna Hudcova’', Hana
Binkova?, Zuzana Horakova?,
Rom Kostrica? Martina
Raudenska’, Ondrej Zitka®,
Vojtéch Adam?®, René Kizek3,
Michal Masarik’

! Lékarska fakulta, Masarykova uni-
verzita, Ustav patologické fyziolo-
gie, Brno, Ceska republika

2 Fakultni nemocnice U Svaté Anny,
Klinika otorhinolaryngologie, chi-
rurgie hlavy a krku, Brno, Ceska
republika

3 Mendelova univerzita v Brné,
QStav chemie a biochemie, Brno,
Ceska republika

Karcinomy hlavy a krku jsou
vyznamnym onkologickym
problémem  soucCasnosti. Rada

studii popisuje zmény v hladinach
metalothioneinu, proteinu,
Ucastniciho se antioxidacnich
pochodli a regulace apoptdzy.
Vysledky studii byly analyzovany

meta-analyzou. U téchto nador( byl
identifikovan signifikantni vzestup
positivity imunohistochemického
barveni oproti nenadorové tkani.
Takovyto postup mUze byt benefitem
pro rutinni diagnostiku.

Podékovani: Prace byla podporena
projektem IGA MZ NT14337-3/2013.

Expresni profil

genl asociovanych

s apoptozou u primokultur
dlazdicobunéénych karcinomu
hlavy a krku
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Binkova?, Zuzana Horakova?,
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Michal Masarik’
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Pochopeni molekularnich
mechanismli  karcinogeneze je
nedilnou soucasti pochopeni chovani
nadorovych bunék. V této studii byla
vytvorena primokultura z histologicky
definovaného spinocelularniho
karcinomu hlavy a krku. Pomoci RT-
PCR byla analyzovana exprese genl
Bax, Bcl-2 a p53. Oproti nenadorové
tkani byly identifikovany signifikantni
rozdily v expresi téchto gen(.
Vysledky byly korelovany s rlistovou
charakteristikou bunék.

Podékovani: Prace byla podporena
projektem IGA MZ NT14337-3/2013.
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Pro analyzu vlivu zvysené
koncentrace zineCnatych iontl v
nadorové zmeénénych  bunkach
jsme vytvorili  zinek  rezistentni

bunécnou linii odvozenou z wild
type PC 3 prostatické bunécné
linie. Zaméfili jsme se na expresni
a imunocytochemickou analyzu
genll a proteinovych produktd,
které Uzce souvisi s transportem
a metabolizmem zineCnatych
iontd. Jednalo se konkrétné o
metalothionein,  kovy  regulujici
transkripéni  faktor a  zinkové
transportéry ZnT-1 a ZIP1.

Prace byla podporena projektem
MUNI/C/0965/2012.

125]-labelled phenylalkyl
malonic acid derivative for
monitoring of tumor acidosis

Zbynék Novy', Jana
Stépankova’, Milan Urban’,
Marta Khoylou’, Milo$ Petrik’

! Faculty of Medicine and Dentistry
of Palacky University, Institute
of Molecular and Translational
Medicine, Olomouc, Czech

Republic

Objectives: It is known that the
intratumoral microenvironment of
both animal and human tumors is
acidic compared to normal tissues.
It is caused by elevated anaerobic as
well as aerobic glycolysis in tumors.
In general, the extracellular pH (pHe)
in tumors is below 7.0, whereas the
intracellular pH (pHi) is maintained
at neutral range. Radiolabelled
malonic acid derivatives were
recently developed as apoptosis
tracers. The rationale is that,
when undergoing apoptosis, cells
drastically lower their pHe, resulting
in a specific uptake of radiolabelled
malonic acid derivatives into
apoptotic cells. In this study we
have monitored the biodistribution
of '?5|-labelled 2-(4-iodophenethyl)-
malonic acid (IPM) in tumor-bearing
mice to evaluate the potential of
radioiodinated IPM to be used as a
tracer for pH imaging.

Methods: IPM was labeled with
25 using copper assisted labelling
method at 90°C for 60 min. The
reaction product was purified using
solid-phase extraction. In vivo
biodistribution was performed in
SCID tumor-bearing mice treated
with  acetazolamide, carborane
derivative (cb-30) and citric acid. The
animals were sacrificed in various
time intervals and excised organs
were measured in a gammacounter.

Tumor tissue was frozen for
autoradiography.
Results: IPM was radioiodinated

with the yield of around 50%.
25-IPM in tumor-bearing mice
showed slow renal excretion, high
blood pool retention and high activity
in all highly perfused organs. The
highest intratumoral accumulation
of 2|-IPM was observed in the cb-
30 treated mice (4.7+0.3 %ID/g
1h p.i.) showing a clear difference
compared to not treated control
animals (4.1+£0.4 %ID/g 1h p.i.). The
in vivo accumulation of '2°[-IPM in
acidic environment was confirmed
by autoradiography of tumor slices
of treated (intratumoral injection of
1% citric acid) and untreated tumors
in mice.

125]-|PM

Conclusion:
relatively slow pharmacokinetics

displayed

with high blood pool retention.
Nevertheless '2°I-IPM did show
a clear pH dependent uptake in
tumors. Further studies to elucidate
the usefulness of radioiodinated
IPM as a tracer for pH imaging are
currently ongoing.

Charakteristika zinek-
rezistentnich linii ve vztahu

k apoptéze

Monika Holubova',?, Martina
Axmanova', Markéta
Sztalmachova', Jaromir
Gumulec™3, Michal Masarik'?

' Masarykova Univerzita, Ustav
patologické fyziologie, Brno, Ceska
republika

2 Masarykova univerzita,
Prirodovédecka fakulta, Brno,
Ceska republika

3 Vlysoké uceni technicke,
Stredoevropsky technologicky
institut, Brno, Ceska republika

Zinek rezistentni bunécné linie byly
vytvoreny jako unikatni model pro
studium procest spojenych s maligni
transformaci prostatické tkané.

V této praci je porovnan vztah k
programované buné&né smrti u

standardnich  linii  (odvozenych
od nadorové i nenadorové
tkané prostaty) pfi kratkodobém

treatmentu iontd zinku a linii se
ziskanou rezistenci k témto iontdm.
Rezistentni linie byly viabilni i
pfi  koncentracich  prevysujicich
jejich béznou IC50, coz potvrzuje
modifikaci vyznamnych regula¢nich
drah v burice.

Prace byla podpofena grantovym
projektem MUNI/C/0965/2012.

Myeloid-derived suppressor
cell accumulation during
tumour growth and

its cyclophosphamide
treatment is inhibited by
DNA demethylating agent
5-azacytidine

Romana Mikyskova’',
Marie Indrova’, Veronika
Vikova', Jana Bieblova’',
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Rossowska?, Milan Reinis’
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Academy of Sciences of the Czech
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2 Ludwik Hirszfeld Institute of
Immunology and Experimental
Therapy, Polish Academy
of Sciences, Department of
Experimental Oncology, Wroclaw,
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Myeloid-derived suppressor
cells (MDSC) are the key players
mediating immunosuppression. In
this study, the effect of 5-azacytidine
(5AC) on MDSC induced in mice
by tumour growth and CY therapy
was examined. Indeed, the
percentage of MDSC in the tumour
microenvironment and  spleens
of bBAC-treated mice bearing
tumours was found decreased. CY
treatment of the tumours resulted in
additional MDSC accumulation. This
accumulation was subsequently
inhibited by 5AC treatment. Further,
cultivation of spleen MDSC in
the presence of 5AC reduced the
percentage of MDSC and increased
the percentage of CD11c+ and
CD86+/MHCII+ cells. This was
accompanied by the Arg-1 gene
expression reduction and lower
VEGF production. Our findings
indicate that, beside the direct
antitumour effect, 5AC can reduce
MDSC accumulating during tumour
growth and CY chemotherapy, which
can be beneficial for the outcome of
cancer therapy.

Grants: GAP301/11/P220,
GA301/10/2174, and Polish-Czech
Research Project (2012-2014).

Influence of selected natural
substances on global
microRNA expression in
HepG2 cell line.
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Sebera? Josef Srovnal®,
Michaela Sedlackovas,
Martin Modriansky’

" Palacky University, Department
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Biochemistry, Olomouc, Czech
Republic

2 Masaryk University, Faculty
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% Palacky University Olomouc and
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Institute of Molecular and
Translational Medicine, Olomouc,
Czech Republic

Polyphenols belong to a group
of natural compounds present in
fruits, vegetables, beverages such
as coffee or tea, and in several
other foods and natural products.
In general these substances display
positive effects and due to a
relatively high consumption are they
considered beneficial. According
to many studies the daily dose of
these substances may reach more
than 1 g/day. Hypothesis appeared
that beneficial biological activity
of these substances may not be
just of antioxidant nature but may
affect signaling pathways or cellular
behavior that are regulated by
transcription factors and thereby
participate in gene expression.

One of such regulatory pathways
involves microRNA, or precisely
change in microRNA expression.
MicroRNA regulation is ultimately
involved in cancerogenesis because
of its influence on the protein
translation process. Any changes
in microRNA levels of expression
will be mirrored by changes in
proteome leading to changes in
phenotype. Selected polyphenols:
caffeic acid, gallic acid, vanillic
acid, quercetin, taxifolin, silybin,
and dehydrosilybin  were tested
for their ability to influence global
microRNA expression. We selected
HepG2 cell line because it is derived
from human hepatoma. The dose
of each polyphenol was selected
as 1 microM based on toxicity
studies. The treatment time period
was established as 24 hours. Total
RNA was isolated and applied to
gene chip arrays. Our data suggests
certain resemblance in influence
on microRNA expression among
structurally related compounds and
overall.

For example miR-29c star, miR-
190b, miR-301b, miR-566, miR-
4699-3p or miR-4670-5p were
increased, miR-509-3-5p, miR-
3942-5p and miR-4744  were
decreased. Data clustering

revealed a significant likeness on
microRNA influenced by gallic
acid and silybin. Some microRNAs
influenced by tested polyphenols
are involved in epigenetics due to
DNA methyltransferase regulation
(miR-29¢ star, miR-301b) or cyclin
D3 expression (miR-138-2). We
conclude that low, physiologically
achievable concentrations of
selected polyphenols may conjure
significant  changes  microRNA
expression, thereby influencing cell
life.

Acknowledgements: this work was
supported by grants LF_2013_008
and CZ.1.05/2.1.00/01.0030.

Analyza cytotoxicity a zmén
exprese genu regulujicich
apoptoézu u prostatickych
bunécnych linii v pritomnosti
naftochinonu

Jan Balvan’

" Masarykova univerzita, Lékarska
fakulta, Ustav patologické
fyziologie, , Brno, Ceska republika

Plumbagin a naftazarin jsou v

pfirodé se bézné vyskytujici latky

fenolického charakteru, které stejné
jako néktera cytostatika, obsahuji

ve své struktufe chinonové jadro. V

bunce zpUsobuji tvorbu reaktivnich

forem kysliku (ROS) a reaguji s

thiolovymi skupinami proteind

a glutathionu. V této praci jsme

stanovili cytotoxicitu téchto latek

pro nadorové bunécné linie prostaty

metodami MTT a xCELLigence a

sledovali jsme zmény v expresi gen(

regulujicich apoptézu (Bax, Bcl-2,
p53) metodou qRT-PCR.

Alterace PI3K signalni drahy
u pacientek s karcinomem
prsu

Jarmila Simova'?,

Barbora Kubova’',
Magdalena Uvirova'?,
Irena Urbanovska'?, David
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2 Ostravska Univerzita, Lékarska
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UVOD: Karcinom prsu patfi mezi
nejcastéjSi zhoubna onemocnéni
u zen. Deregulace PI3K/AKT
signdini drahy hraje dulezitou roli v
karcinogenezi, nejen u tohoto typu
nadoru. Mezi nejCastéjsi alterace
patfi mutace PIK3CA genu a ztrata
exprese PTEN proteinu. Jako dalsi
mozné biomarkery mohou slouzit i
zmény expresnich profild mikroRNA
(miRNA), pfipadné ovlivnéni
jejich funkce v dlsledku vyskytu
jednonukleotidovych polymorfism(
(SNP). G-alela SNP rs61764370
v let-7 miRNA komplementarnim
misté (KRAS-LCS6) v 3'UTR oblasti
onkogenu KRAS byla v nékolika
studiich asociovana s vySSim rizikem
vzniku rGznych typd nadorl a jako
potencidlni marker odpovédi na
cilenou lécbu.

MATERIAL A METODY DETEKCE:
DNA byla izolovana z fixované
nadorové tkdné pacientek s
karcinomem prsu. Detekce mutaci v
kodonech 542, 545 a 1047 PIK3CA
genu byla provedena pomoci
modifikované  metody  extenze
primerd (SNaPshot assay), pfimého
sekvenovani, pfipadné pomoci real-
time PCR. Analyza SNP rs61764370
byla provedena pomoci PCR+RFLP.

Exprese PTEN proteinu byla
stanovena imunohistochemicky.
VYSLEDKY: Retrospektivng byl

analyzovan soubor 174 nadorovych
DNA pacientek s histologicky
verifikovanym karcinomem prsu.
V analyzovaném souboru byly
somatické mutace v PIK3CA genu

detekovany v 28,7% (50/174). Z
toho v 32 % pripadl (16/50) byla
mutace zachycena v exonu 9 a v 60
% (30/50) v exonu 20 PIK3CA genu.
Koexistence mutaci v exonu 9 a 20
PIK3CA genu byla zachycena v 8
% (4/50). Ve skupiné ER pozitivnich
karcinoml prsu byla mutace v
PIK3CA genu nalezena u 33,9 %
(22/65), ve skupiné ER negativnich
v 16 % (4/25). Ve skupiné HER2
pozitivnich byla mutace v PIK3CA
genu nalezena ve 25,9 % (7/27),
ve skupiné HER2 negativnich ve
34,8% (31/89) a u skupiny triple
negativnich karcinomd prsu (ER-/
PR-/HER2-) se mutace vyskytovala
v 13,3 % (2/15). KRAS-LCS6 G-alela
byla nalezena u 16,1 % (29/180)
pacientek s diagnézou karcinomu
prsu a u 15,8 % (61/387) zdravé
populace (kontrol). Ztrata exprese
PTEN proteinu byla prokazana u
86% (37/43).

DISKUZE A ZAVER: Relativné
vysoké frekvence mutaci v PIK3CA
genu ve studovaném souboru
koreluji s publikovanymi udaji,
stejné tak odpovida vyssi procento
vyskytu mutaci v exonu 20 tohoto
genu. Mnohem c¢astéji byly nalezeny
mutace v PIKBCA genu ve skupiné
ER pozitivnich a HER2 negativnich
nadorl prsu. Vzhledem k vysokému
vyskytu alteraci (zejména mutace
PIK3CA genu a ztraté exprese PTEN
proteinu) v této signalni draze a
k novym moznym terapeutickym
moznostem (PIBK, AKT a mTOR
inhibitory, miRNA) je vhodné dalsi
genetické profilovani nadoru pro

ziskani novych potencialnich
prognostickych a  prediktivnich
markera.

Tato prace byla podporena z projektu
studentské grantové soutéze
specifického vysokoSkolského
vyzkumu LF OU (SGS -

1101/0030/13).

Affecting the expression of
glutamate carboxypeptidase
Il by methyltransferases
inhibitors
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T 2nd Medical School, Charles
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Methyltransferases are implicated
in a variety of processes, including

gene expression and protein
function changes. GCPIl is a
metallocarboxypeptidase that

cleaves C-terminal glutamate from
peptide NAAG in central nervous
system and from polyglutamate
in  jejunum. The pathologic
consequence of GCPIl expression
is unknown. Our results show
changes in expression of GCPII
in medulloblastoma and prostate
carcinoma cells after treatment by
methyltransferases inhibitors.

Supported by GACR P304/12/0847

Celogenomova amplifikace

(WGA) vyvolava nepresnosti
v detekci mutaci genu KRAS
u karcinomu tlustého streva

Jana Stranska’, Jiri Drabek’,
Sylwia Jancik', Rastislav
Slavkovsky', Veronika
Holinkova’', Miroslava
Rabcanova’, Marian
Hajduch’
1 Ustav molekularni a translacni
mediciny Lékarské fakulty
Univerzity Palackého v Olomouci,

Laborator (—:'vxperimentélnl' mediciny,
Olomouc, Ceska republika

Celogenomova amplifikace
(WGA) pomaha prekonat omezeni
dané nedostateCnym mnozstvim
DNA z nereprezentativniho nebo
minimalniho vzorku. FFPE vzorky
kolorektalniho  karcinomu  maji
obvykle dostate¢né mnozstvi bunék/
DNA a WGA je proto zbyteCna.
Nemusi to byt v8ak pravda u vzorkd
zasilanych v ramci externi kontroly
kvality.

V' rdmci mezinarodni  externi
kontroly kvality genotypizace KRAS
(Kirsten rat sarcoma viral oncogene
homolog) karcinomu tlustého stfeva
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mikroskopické zhodnoceni poctu
bunék u zaslanych vzorkl ukazalo,
ze DNA nebude dostacovat pro
pfipadné opakovani pokusu. Pouzili
jsme proto GenomePlex® Tissue
Whole Genome Amplification
Kit (WGA5, Sigma Aldrich Co.).

Nasledovala mutacéni  analyza
soupravou  KRAS  StripAssay®
(ViennaLab Diagnostics GmbH),

coz je jedna ze dvou metod, které
jsme v té dobé méli akreditované
pro vySetfeni KRAS dle ISO17025. V
externi kontrole jsme nebyli Uspésni.
V ramci napravnych opatfeni jsme
provedli sérii pokust k nalezeni zdroje
nesrovnalosti (napf. vertikalni audit
genotypizace, nova interpretace
vysledkd, reanalyza vzorkd kity
TheraScreen®: K-RAS Mutation
Kit, Roche Molecular Systems Inc.
a cobas® KRAS Mutation Test,
Roche Molecular Systems Inc. v
externi laboratofi, nova extrakce a
genotypizace DNA pomoci cobas®
DNA Sample Preparation Kit,
kontrola identity vzorkd pomoci
mikrosatelit(l, atd.).

Vyhodnotili jsme, ze nesrovnalost
mohla byt zplsobena kombinaci
heterogenity vzorku se zkreslenou
amplifikaci  diky  stochastickym
vlivim béhem rané faze WGA. P¥i
dalich analyzach vzorkd jsme
vyzkouSeli kit pro WGA funguijici
na rozdilném principu nez WGAS5,
REPLI-g FFPE Kit (Qiagen) a
detekovali zmény v zastoupeni
mutované DNA pomoci next-
generation sequencing (platforma
lllumina MiSeq) v plvodnich a
amplifikovanych  vzorcich. Oba
principy celogenomové amplifikace
zplsobily  vyznamné zmény v
zastoupeni mutace ve vzorku. Na&s
ndlez je dllezité brat v Gvahu ve véech
metodach, které celogenomovou
amplifikaci pouzivaji pred krokem,
ktery kvantifikuje mnozstvi mutace
ve vzorku.

Podékovani: Dékujeme
dr.Jitce Berkovcové, Ph.D. za
provedeni reanalyzy vzork( kitem
cobas a grantovému projektu
CZ.1.05/2.1.00/01.0030.

A new method of the
revelation of BrdU - the
marker of DNA replication
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Eukaryotic chromosomal DNA is
divided into hundreds to thousands
of subunits that replicate from a
single origin. These subunits are
called replicons. Replicons are
continuously activated in a non-
synchronous manner during the S
phase. In cells, the active replicons
were located in discrete nuclear
foci, also called replication foci or
sites, which can be observed after
the immunocytochemical detection
of DNA synthetic activity (e.g.
1-7). Modified nucleotides such
as 5-bromo-deoxyuridine (BrdU),
5-chloro-deoxyuridine (Cldu),
5-jodo-deoxyuridine  (IdU)  and
specific antibodies raised against
these nucleosides are commonly
used for the detection of replicated
DNA. Another possibility represents
the use of 5-ethynyl-deoxyuridine
(EdU) and azido-dyes. After the
incorporation of BrdU, CldU and IdU
into DNA, these nucleosides are not
accessible for specific antibodies
and a specific treatment is required
for their detection. The most frequent
protocols of that visualization
include a treatment with strong acids
(hydrochloric acid) or alkali (sodium
hydroxide), the use of enzymes
such as DNase | or a combination
of DNase | with exonuclease (e.g.
8-9). The use of acids or alkali
results in the destruction of the most
of cell components including RNA
and proteins, while the enzymatic
approach provides a relatively low
detectable signal. Consequently,
the co-localization studies between
BrdU (CldU, IdU)-labeled DNA and

EdU-labeled DNA can be performed
only at the cost of the destruction
of cell components or a low signal

provided by halogen-labeled
nucleosides.

We have developed a completely
new approach enabling the

effective detection of incorporated
nucleotides such as BrdU, CldU, IdU
or 5-methylcytosin in DNA. It can
be performed in one or two steps
depending on the need. The one-
step procedure usually provides a
lower signal, however at lower cost,
whereas the two-step procedure
is faster and yields a higher signal.
The method developed enables
the coincident detection of BrdU-
, CldU- or IdU-labeled DNA or
5-methylcytosin with protein
epitomes, as it does not result in
protein destruction.

1. Nakamura, H., et al. (1986). Exp
Cell Res 165: 291-7.

2. Nakayasu, H. and R. Berezney
(1989). J Cell Biol 108: 1-11.

3. Fox, M. H., et al. (1991). J Cell Sci
99: 247-53.

4. O’Keefe, R. T., et al. (1992). J Cell
Biol 116: 1095-110.

5. Dimitrova, D. S. and D. M. Gilbert
(1999). Mol Cell 4: 983-93.

6. Ma, H., et al. (1998). J Cell Biol
143: 1415-25.

7. Leonhardt, H., et al. (2000). J Cell
Biol 149: 271-80.

8. Dimitrova, D. S. and R. Berezney
(2002) J Cell Sci, 115: 4037-4051.

9. Kennedy, B. K., et al. (2000).
Genes Dev 14; 2855-2868.

This work has been supported
by the Technology Agency of the
Czech Republic (TA03010598 and
TA03010719). Theinfrastructural part
of the project (IMTM) was supported
by grant project CZ.1.05/2.1.00/
01.0030.
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The double-stranded DNA is
commonly labeled by substances
which bind to DNA and
simultaneously serve as fluorescent
dyes. The examples of such dyes

include DAPI, Hoechst 33258 and
Hoechst 33342. These dyes bind to
the minor groove of double-stranded
DNA. Another group of substances
intercalate into the structure of DNA
(YOYO-1, TOTO-1). However, many
such dyes also exhibit an affinity
to RNA. This represents a crucial
problem for the detection of DNA in
cells where a high amount of RNA is
commonly present. Moreover, some
of the labels also have a sequential
specificity. One such example is
DAPI, which preferentially binds to
sequences containing A-T pairs.

We have developed a highly
selective and effective approach
enabling the labeling of double-
stranded DNA. This method is based

on the incorporation of the labeled
nucleotides into the DNA chains. The
approach provides efficient staining
of DNA independently of the DNA
sequence. Besides this, the method
is insensitive to the RNA. This
approach enables a visualization
of both nuclear and mitochondrial
DNA.

This work has been supported
by the Technology Agency of the
Czech Republic (TA03010598 and
TA03010719). The infrastructural
part of the project (Institute of
Molecular and Translational
Medicine) has been supported from
the Operational Program Research
and Development for Innovations
(project CZ.1.05/2.1.00/01.0030).
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Analysis of cell cycle using
High Content Screening (HCS)
system.
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Pawel Znojek’

! Institute of Molecular and
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To develop a sensitive high content
screening assay for cell cycle
analysis, we used cells stably
expressing the Cdt1 and the Geminin
FUCCI (Fluorescent Ubiquitination-
based Cell-Cycle Indicator)
reporters. As means of tracking cell
cycle progression, FUCCI exploits
cyclical expression and degradation
of the ubiquitination oscillators Cdt1
and Geminin connected respectively
with red and green fluorescent
proteins to specifically mark cell
cycle phases in living cells. For future
screening purpose, the assay was
automated regarding cell plating,
addition of compounds, time lapse
video-microscopy, and cytotoxicity
assay. We validated this assay with
anticancer therapeutics and by
measuring of fluorescence intensity
of Cdt1 and Geminin and results with
the aid of image cytometry software.
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Growing evidence implicates
the aberrant DNA methylation in
tumorigenesis and leukemogenesis.
Hypermethylation of promoter CpG
islands results in transcriptional
silencing of tumor suppressor genes,
whereas global hypomethylation of
DNA leads to chromosomal instability
and aneuploidy. Accordingly,
demethylating agents are being
explored as promising epigenetic
candidates for the treatment of solid
tumors and other malignancies.
While majority of in vitro studies with
demethylating agents have been
done in monolayer cell cultures,
there are only sparing reports
using multicellular tumor spheroid
models that display intermediate
complexity between in vivo tumors
and monolayer cultures.

Herein, we report the demethylating
activity of analogues of decitabin
and azacitidine, LEM 791 and LEM
787, respectively, and that of a
potential demethylating agent, LEM
789, in spheroid cultures of HCT116
colorectal carcinoma cells. With
more physiologically relevant and
tumor-like  features, multicellular
spheroids will be more predictive
models of in vivo efficacy of potential
demethylating agents before moving

on to animal models.
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SILAC

patek / 22. listopadu 2013 / 14.45-
15.00 hod.

Jifi Rehulka’, Milan Urban?,
Niall Dickinson?, Dusan

Holub', Petr Dzubak’', Marian

Hajduch’

" Laborator experimentalni mediciny,
Ustav molekuldrni a translaéni
mediciny, Lékarska fakulta
Univerzity Palackého a Fakultni
nemocnice v Olomouci, Olomouc,
Ceskd republika

2 Katedra organické chemie, Ustav
molekularni a translacni mediciny,
PiF UP, Olomouc, Ceska republika

Kyselinabetulinovaje pfirodniprodukt

ale i protinadorovymi a
antioxidativnimi ucinky. Jeji
antiproliferativni efekt je namifen
specificky proti nadorovym burikam,
dochazi i k indukci programované
bunétné smrti.  Semisyntetické
derivaty kyseliny betulinové maji
zvySenou protinadorovou a anti-HIV
aktivitu.

Pro hledani molekularniho cile
pfirodnich nebo syntetickych latek
odvozenych od kyseliny betulinové
mohou byt pouzity metody chemické
proteomiky.

Cilem prace bylo zavedeni metody
kombinujici  afinitni  purifikaci s
kvantitativni proteomikou. Metoda
je zalozena na specifické interakci
l[éCiva nebo studované chemické
latky s jejimi proteinovymi cili
v bufice. Modelovy triterpen
odvozeny od kyseliny betulinové
byl imobilizovan na matrici a
zachycené proteiny analyzovany
pomoci kapalinové chromatografie
sprazené s hmotnostni spektrometrii

(LC/MS).  Pouziti metabolického
znaceni SILAC umoznilo zvysit
specificitu a senzitivitu metody.
Provedeni reverznich replikatd s

izotopicky znacenymi a neznacenymi
proteiny zvySilo stringenci metody

a eliminovalo faleSné pozitivni
vysledky.

Prace vznikla za financni
podpory  operacniho  programu
Vyzkum a vyvoj pro inovace



(CZ.1.05/2.1.00/01.0030) a vnitfniho
grantu LF UP (LF_2013_016).

In vitro proteomické
profilovani bunécné linie CEM
platinovymi protinadorovymi
léCivy.
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Platinova 1éc¢iva jsou jiz dlouhou

dobu neodmyslitelnou  soucasti

protinadorové terapie. Pres svou
chemickou i biologickou podobnost
se li§i ve spektru nador(, jez jsou
jimi lé¢eny. NasSim cilem bylo
charakterizovat proteomické
profily po pouziti téchto IéCiv na
modelové nadorové linii. Aby
jejich  porovnani  ziskalo  vyssi
vypovédni hodnotu, pfidali jsme
do testovaného souboru vinkristin

a daunorubicin jako chemicky

a funkéné nepfibuzna Iléciva. K

profilovani jsme zvolili bunécnou

lini CCRF-CEM odvozenou od
akutni  lymfoblastické leukemie,
ktera se vyznaCuje dostateCnou
citlivosti na Sirokou $kalu bézné
pouzivanych cytostatik. Bunécna
linie byla oznacena izotopicky
znaCenymi  aminokyselinami  a
nasledné oSetfena vybranymi [éCivy

o koncentraci 5xIC50. Doba oSetreni

byla definovana jako polovina

C¢asu do indukce apoptdzy. Takto

oSetfené bunky byly smichany s

neznaCenymi kontrolnimi v poméru

1:1, lyzovany a nasledné separovany

pomoci SDS-PAGE elektroforézy,

kde byly rozdéleny do 20 frakci.

Jednotlivé elektroforetické frakce

jsme podrobili Stépeni trypsinem

a analyzovali pomoci HPLC-MS

na pristroji Orbitrap. Celkové jsme

identifikovali 2964 + 762 protein(.

Identifikované a  kvantifikované

proteiny jsme vyhodnotili statistickou
metodou Signifikance B dle Max
Planckova Institutu. Signifikantné
zménéné proteiny se u cisplatiny
podilely na bunécné signalizaci,
metabolismu a bunéné mobilité.
Proteiny ovlivnéné u karboplatiny
se podilely na glykolyze, redukéné-
oxida¢nim metabolismu, organizaci
mitozy a telomer(. Proteiny ovlivnéné
oxaliplatinou byly prevazné s
nukleolarni lokalizaci, ribozomalni
proteiny, proteiny signalnich
drah a metabolické proteiny. U
daunorubicinu byly nalezeny proteiny
interagujici s mikrotubuly a signalni
proteiny. U vinkristinu byly nalezeny
signifikantné  zménény  signalni
proteiny. Metodou hierarchického
clusterovani  jsme  zjistili  dle
oCekavani blizkou pribuznost cis
a karboplatiny. Oxaliplatina byla
nejodlehlejSim léCivem z celého
souboru. Toto bylo zplsobeno
velkym  mnozstvim  zménénych
ribozomalnich proteind.

Tento projekt byl podporen internim
grantem Lékarské fakulty Univerzity
Palackého v Olomouci (LF_2013_016
aLF_2013_015);infrastrukturalni ¢ast
tohoto projektu (Ustav molekularni a
transla¢ni mediciny) byla podporena
z Operacniho programu Véda
a vyzkum pro inovace (projekt
CZ.1.05/2.1.00/01.0030).

Proteomicky profil
protinadorového ucinku
klinicky pouzivanych
rostlinnych alkaloidti
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Byl testovan rozdil vlivu
protinadorovych [éCiv docetaxelu,
vinkristinu a vinorelbinu na proteom
bunécné linie CCRF-CEM. Zminéna

[éCiva patfi do skupiny rostlinnych
alkaloidll a své uplatnéni naleznou
zejména pfi lécbé rakoviny prsu,
plic a nékterych leukémii. Tato
[éCiva funguji jako mitotické jedy:
docetaxel stabilizuje mikrotubuly
a podporuje tvorbu mikrotubuld,
vinorelbin a  vinkristin  inhibuji
skladani mikrotubuld a zpUsobuiji
rozpad déliciho vieténka.
Proteomické profily bunék po
oSetfeni cytostatiky nebyly doposud
ve veétsi mife studovany. Analyza
proteomického profilu mize pomoci
identifikovat nové diagnostické a
prognostické markery, prediktivni
faktory  chemorezistence, nebo
chemosenzitivity nadorovych
onemocnéni pacientl k cytostatikiim
a také vhodné terapeutické cile
pro nova protinadorova Iéciva.
Proteomickeé profily protinadorového
ucinku 1éCiv  byly analyzovany
1D-elektroforézou a vysokoucinnou
kapalinovou chromatografii spojenou
s hmotnostni spektrometrii (ESI/IT a
MALDI/TOF-TOF). Pro kvantifikaci
proteind pomoci hmotnostni
spektrometrie byla pouzita metoda
SILAC. Ve statistickém softwaru
Perseus byly proteomické profily
bunék oSetfenych jednotlivymi IéCivy
porovnany mezi sebou. V bunkach
oSetfenych jednotlivymi 1éCivy byla
zjiSténa signifikantni zména exprese
proteinlispojenych s genovouexpresi
a sestiihem genl. K signifikantni
zméné exprese dale dochazelo u
chaperonl, proteind signalnich drah,
metabolickych proteinli, nékterych
podjednotek proteasomu a protein(
zodpovédnych za  ubiquitinylaci
proteinl. Proteomické profily byly
také zpracovany pomoci softwaru
pro analyzu bunécénych procesl
GeneGo.

Tato prace vznikla v ramci projektu,
ktery byl podpofen internim grantem
IGA UP LF_2013_16. Infrastrukturalni
¢ast projektu (Ustav molekuldrni a
transla¢ni mediciny) byla podporena
Opera¢nim programem  Vyzkum
a vyvoj pro inovace (projekt
CZ.1.05/2.1.00/01.0030).
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Ustav molekularni a translacni mediciny
Lekarske fakulty Univerzity Palackeho
dékuje véem partnertim, ktefi se zUcastnil
a podporili konferenci
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INSTITUTE OF MOLECULAR AND
TRANSLATIONAL MEDICINE

YOUR ACADEMIC PARTNERIN
TRANSLATIONAL RESEARCH

One-stop access to:

« High-end infrastructure with innovative translational methods,
research protocols, data models and other state-of-the-art
research tools

- High-quality data suited to the regulatory process for drugs and
diagnostics development

- Flexible drug and biomarker discovery and validation engine

- Medicinal chemistry expertise including combinatorial chemistry
and radiochemistry

- One of the largest academic uHTS/HCA platforms including
screening under BSL2+/BSL3 conditions

- Integrated omics technologies (genomics, proteomics,
metabolomics)

- Animal models and cutting-edge imaging technologies

- Screening and preclinical models based on primary human cells/
tissues

- Large and diverse patient groups complemented with unique
tissue biobanking

« Proof-of-concept clinical trials

- National node for EATRIS (European Advance Translational
Medicine Infrastructure)

INSTITUTE OF MOLECULAR AND E E
TRANSLATIONAL MEDICINE
FACULTY OF MEDICINE AND DENTISTRY
Palacky University in Olomouc
Hnévotinska 5, 779 00 Olomouc
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