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international society for proton
dynamics and cancer metabolism

Dear Participant,

Thank you for your registration to the 1st Meeting of the International Society for
Cancer Metabolism (1SCAM)/ sth Meeting of the International Society for Proton.
Dynamics in Cancer (1SPDC), which will be held in Smolenice, Slovakia, from 8 -

11. October 2014.

With kind regards,

Lt PR

‘frqf. Sifvia Pastorekova, PhD, DSc.
Cﬁeyarrmenr cf Molecular Medicine
Institute of Virology

Slovak ?lcarﬁzm_y of Sciences
Dubravska cesta 9

845 05 Bratislava.

Slovak Republic
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Carborane-based CA IX inhibitors

Stépankov ).', Rezacova P.%, Brynda J.%, Harvanovd M.!, Masek v,
Nova A", Schiller M.", Dolefal D.", Griner B, 3icha V.*, Koneény P.",
Znojek P.", Diubdk P.!, Hajdich M.

“Faculty of Medicine and Dentistry Palacky University Olomoue, Institute of
Molecular and Translational Medicine, Oiomouc, Crech Republic; *Institute of
Organic Chemistry and Biochemistry ASCR, v.v.i, Structurol Biology, Prague,
Czech Republic; “Institute of Inorganic Chemistry of the AS CR, v.v.1,
Department of Syntheses, Husinec Re, Czech Republic

Contact: jstegankova@ugol.cz

Carbonic anhydrase IX (CA IX) is highly overexpressed in different solid tumars
It is a transmembrane isoform of carbonic anhydrase with an extracellular-
facing catalytic site and therefore is well positioned to act in the control of
tumor pH. Function of CA IX can be inhibited by CA IX-selective
sulphonamides. Inhibition its function perturbs in vitro survival under hypoxia
conditions. The aim of this study is to evaluate the effect of new carboranes
with functional sulfonamide residues on CA IX function. Carboranes,
icosahedral clusters containing boron, carbon and hydrogen replace various
hydrophobic structures in biologically active molecules. The most interesting
drugs were chosen based on enzymatic assay. To characterize their CA IX
inhibition mode in cellular level, several cell biology methods were used. Drug
cytotoxicity and consequently extracellular pH of carboranes treated cell lines
under hypoxia conditions was evaluated. Data shows reversed hypoxia-
induced decline of extraceliular pH in treated HT-29 and 4T1 cell lines.
Moreover, we set up 3 new method of Raman spectroscopy locating
carboranes distribution in cells. To extend this study, pharmacokinetics and
pharmacology profile describe ADME methods and experiments an animal
model. The results shows the ability of these compounds inhibit CA IX in
enzymatic level and cellular level. Thus, novel carboranes with functional
sulfonamide residues indicate new selective CA IX inhibitors as potential
anticancer drugs.
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Introduction
Carbonic anhydrase IX (CA 1X) is highly overexpressed in many types of solid tumars. It is a transmembrane isoform Drug cytotoxicity and consequently extracellular pH of carboranes treated cell lines under hypoxia conditions was
of carbonic anhydrase with an extracellular-facing cataiytic site making it well positioned to act in the cantrol of tumor evalusted. Data shows reversed hypoxia-induced decline of extracellular pH in treated HT-29 and 4T1 cell lines
PH enviranment. CA IX can be selective inhibited by sulphonamides what results in perturbation of cell survival under Moreover, we set up a new mathod of Raman spectroscapy locating carboranes distribution in celis. To extend this
hypoxia conditions. The aim of this study is to evaluate the effect of new carboranes with functional sulfonamide study, pharmacokinetics and pharmacology profile was described using ADME methods and experiments an animals
residues on CA IX function. Carboranes, icosahedral clusters containing boren, carbon and hydrogen replace various Results show the ability of tested compounds to inhibit CA IX activity on enzymatic and cellular level, Thus, selective
hydraphobic structures in biologically active molecules. The most interesting drugs were chosen based on enzymatic CA IX inhibitors containing functional sulfonamide residues becomes a promising class of novel anticancer drugs.

assay. To characterize their CA IX inhibition mode in cellular level, several cell biology methods were used

Enzymatic assay Metallocarborane - sulfonamides 1C50
Decreasing carborane-sulfonamides inhibition activity of CA Il and CA IX Decreasing carborans IC50 for human colon adenocarcinoma cell line HT-29 and
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CAIX expressing HT-28 cells were seeded :

on 96 well plate and allowed to recover \
overnight. Cells were treated with
'

carborane-sulfonamides and after 3 days

incubation in hypexia (1% O,), pH was £ ¥ |
measured in single wells with the aid of !
pH-4 microsensors (PreSens) \

Treatment of the HT-29 cells with CB-30, CB-31 and CB-33

Wound Healing Assay

Change cell migration after treatment with carborane-sulfonamides.

Confluent culture of Hela cells were starved overnight in DMEM with 0.5% FCS. Images
of calls were taken immediately and 48 h after wound initiation. Wound healing was
guantified using Zen software and expressed as the percentage of closed wound area
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