Novel platinum-based chemotherapeutic agents halt cholangiocarcinoma progression
through the induction of inter-strand DNA breaks, preventing DNA repair mechanisms biodonostia g

osasun ikerketainstitutua Universidad  Euskal Herriko

Irene Olaizola,! Mikel Odriozola,? Maitane Asensio,34 Paula Olaizola,# Ivan Rivilla,2°> Amanda Guimaraes,?2 Francisco J. Caballero-Camino,! Elisa Herraez,34
Oscar Briz, 34 Pedro M. Rodrigues,145 Maria J. Perugorria,4¢ Luis Bujanda,!# Jose J. Garcia-Marin,3* Fernando Cossio,?" Jesus M. Banales!4.57

. e .
AN (e e e Share co-seniorship and correspondence

1 Department of Liver and Gastrointestinal Diseases, Biodonostia Health Research Institute - Donostia University Hospital - University of the Basque Country (UPV/EHU), San
Sebastian, Spain; 2 Department of Organic Chemistry I, Center of Innovation in Advanced Chemistry (ORFEO-CINQA), Faculty of Chemistry, University of the Basque Country
(UPV/EHU) and Donostia International Physics Center (DIPC), San Sebastian, Spain; 3 Experimental Hepatology and Drug Targeting (HEVEPHARM) Group, Institute of Biomedical
Research of Salamanca (IBSAL), University of Salamanca, Salamanca, Spain; 4 National Institute for the Study of Liver and Gastrointestinal Diseases (CIBERehd, "Instituto de Salud
Carlos 11I"), Spain; > IKERBASQUE, Basque Foundation for Science, Bilbao, Spain; ¢ Department of Medicine, Faculty of Medicine and Nursing, University of the Basque Country
(UPV/EHU), Leioa, Spain; ’ Department of Biochemistry and Genetics, School of Sciences, University of Navarra, Pamplona, Spain.

OBIERNO MINISTERIO
E ESPANA DE EDUCACION, CULTURA
Y DEPORTE

BACKGROUND RESULTS CONCLUSIONS

 Cholangiocarcinoma (CCA) comprises a heterogeneous Figure 1: Aurki-Pt induces DNA damage on isolated DNA from Escherichia coli and on Figure 2: Aurki-Pt#1 and Aurki-Pt#2 specifically reduce CCA cell . Aurki-Pts selectively diminish CCA cell viability.
group of malignant tumors with dismal prognosis.
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METHOD

« Evaluation of the effect of Aurki-Pt on isolated DNA from
Escherichia coli using Atomic Force Microscopy (AFM) and
Transmission Electron Microscopy (TEM).

« FEvaluation of the effect of Aurki-Pt on DNA damage
using comet assay.

 Evaluation of the antitumor effect of Aurki-Pt on the
viability, proliferation, spheroid formation and survival of
human CCA cells (EGI1 and HUCCT1), newly generated
CisPt-resistant CCA cells (EGI1IR), normal human
cholangiocytes (NHC) and cancer-associated fibroblasts
(CAFs) in vitro.

 Evaluation of Aurki-Pt uptake using indirect competition
studies of known fluorescent substrate using flow cytometry
and direct accumulation studies using HPLC-MS/MS.

« Evaluation of the effect of Aurki-Pt iIn a subcutaneous
mouse model of CCA.

(A) Early cell death (Caspase-3) and (B) late cell death (Annexin-V/TO-PRO-3) of NHC and
CCA cell lines (HUCCT1, EGI1, EGI1R) after CisPt or Aurki-Pt incubation for 48 hours by flow
cytometry. (C) Late cell death (Annexin-V/TO-PRO-3) of cancer-associated fibroblasts (CAFSs)
after CisPt or Aurki-Pt incubation for 48 hours by flow cytometry. One-way ANOVA test was used.
Data are shown as mean + SEM.

(A) Flow cytometry-based cell proliferation in NHC and CCA cell lines (HUCCT1, EGI1, EGI1R)
after incubation with CisPt or Aurki-Pt at 10 uM for 48 hours. (B) Representative images of 3D
spheroids of EGI1 CCA cells at baseline (T,) and after incubation with Aurki-Pt and (C)
guantification. One-way ANOVA test was used. Data are shown as mean = SEM.

Figure 5: Aurki-Pt#1 and Aurki-Pt#2 uptake is mediated by OCT1, OCTS3,
OATP1A2 and CTR1, which do not transport CisPt

Figure 6: Aurki-Pt#1 halts CCA growth in a subcutaneous model of CCA
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(A) Indirect competition assay in the presence or absence of the typical inhibitor of each
transporter or Aurki-Pts 10 pM (Quinine for OCT1 and OCT3; Rifampicin for OATP1A2).
Substrate content was determined by flow cytometry. Bar graphs representing (B) Aurki-Pt#1
and (C) Aurki-Pt#2 uptake in HepG2 or CHO mock cells or overexpressing OCT1, or OCT3 /

OATP1A2 / CTR1, respectively determined by HPLC-MS/MS. Data are shown as mean £ SEM.
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(A) Representative scheme of a subcutaneous model of CCA. (B) Tumor growth of CCA cells
Injected subcutaneously into immunodeficient mice in the presence of intraperitoneal
administration of 0.5 mg/kg Aurki-Pt#1, CisPt or vehicle (DMF). (C) Representative images of
tumors and (D) tumor volume of xenografts after sacrifice. (E) Mouse weight during treatment
administration. One-way ANOVA and Two-way ANOVA tests were used. Data are shown as mean
+ SEM. (# p<0.05 compared to DMF, * p<0.05 compared to CisPt)
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