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Outline 

• Expression and role of ion channels in cancer 

• hERG1 potassium channels in cancer 

• hERG1 channels: novel biomarkers in cancer 

• hERG1 channels: novel therapeutic targets in 
cancer 

• Strategies to avoid cardiac side effects when 
targeting hERG1 in cancer 

 







hERG1 (Kv 11.1)  



 

 

 

 

 

 

• hERG1 is expressed in the human heart (Ikr) 

• Point mutations of the hERG1 gene account for the 
inherited LQT syndrome 

 

 

• hERG1 is mis- and over-expressed in several types of 
human cancers where it regulates different aspect of 
cancer cell behaviour (proliferation, resistance to 
apoptosis, chemoresistance, angiogenesis, cell 
migration, cell invasiveness) 

INTRACELLULAR SIGNALLING 







Integrin-channel complex: hERG1/b1 
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b1/hERG1/CXCR4 complex 



The hERG1/b1 integrin complex in CRC 



The hERG1/b1 integrin pathway in CRC 



• Molecular data (RQ-PCR) 

• Immunohistochemistry  (IHC) data 

• Flow cytometry data 

• Functional data 

 

hERG1: novel cancer biomarker 



COLORECTAL CANCER 

 

 

 

 

hERG1 positivity with Glut-1 negativity 

identifies a patient group with poor 

prognosis within stage I-II CRC. 



PANCREATIC CANCER 

(PDAC) 

hERG1 is an 

independent prognostic 

factor in PDAC (hERG1 

positive patients have 

a worse prognosis) 

 
 
 
 

 



Use of anti-hERG1 Mab in vivo 



hERG1: novel therapeutic target in 
oncology 



Targeting hERG1 in CRC: in vivo studies (s.c.) 



hERG1 targeting: orthotopic CRC model 





hERG1 targeting: CRC metastasis model 





hERG1 is considered an 
antitarget! 

hERG1 blockers can induce 
LQT syndrome and TdP 



Strategies to target hERG1 in cancer 
and avoid cardiotoxicity 

 

• interaction with adhesion receptors of the 
integrin family 

• prevalence of hERG1B isoform in tumors 
(leukemias) 

Differences between “cardiac” and 
“tumour” hERG1 



hERG1 and b1 integrin interact directly: 
intermolecular distance < 1nm  

(FRET experiments) 



The hERG1/b1 complex occurs in 
cancers but NOT in the heart  



Conclusions 

• hERG1 directly complexes with integrins (b1 
subunit) 

• The hERG1/b1complex occurs only in tumor 
cells NOT in the heart 

• The hERG1/b1complex triggers intracellular 
signaling 

• Targeting the hERG1/b1complex for cancer 
therapy?  

 



Bi-functional antibody 

PP9K 
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Strategies to target hERG1 in cancer 
and avoid cardiotoxicity 

 

• interaction with integrin receptors (cell 
adhesion) 

• prevalence of hERG1B isoform in tumors 
(leukemias) 

Differences between “cardiac” and 
“tumour” hERG1 



hERG1B in cancer cells 

A 



hERG1B in leukemias vs heart 

heart 



Targeting hERG1B in leukemias 



CD 160130 blocks hERG1  



CD 160130 preferentially blocks hERG1B  



CD-160130 does not bind the F656 “canonical” 
hERG1 binding site  



CD-160130 blocks hERG1B in leukemias and has 
antileukemic effect (in vitro) 



CD 160130 is cytotoxic  for leukemias 
(in vitro) 



CD 160130 is cytotoxic  for leukemias 
(in vitro) 



CD 160130 is cytotoxic  for leukemias 
(in vitro) 

….but not for normal human bone marrow cells 



CD 160130 interpheres with signalling 
pathways 
(in vitro) 

 



…..and overcomes chemoresistance 
(in vitro) 

ALL 
 



AML 



CD 160130 is cytotoxic  for leukemias 
(in vivo) 



CD 160130 is orally available  
biodistribution 

(in vivo) 
 

30 nM 



CD 160130 does not induce cardiac side effects 
(in guinea pigs) 



The characterization of CD-160130 opens the way to 
the development of compounds with a higher 
selectivity for the different Kv 11.1 isoforms, 
accompanied by inhibitory action on the 
chemotherapy resistant leukemia forms and negligible 
QT liability 
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