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Inhibitors of KPNB1 mediated nuclear 
transport for the treatment of cancer



• Correct nuclear-cytoplasmic transport across the nuclear membrane is key to
normal cell function

• Several proteins transported between nucleus and cytoplasm display aberrant
subcellular localisation upon disease

What is nuclear-cytoplasmic transport?
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• Nuclear-cytoplasmic is mediated by soluble carrier proteins (karyopherins)
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What is nuclear-cytoplasmic transport

KPNB1, KPNB1/KPNA, IPO4, 
IPO5, IPO7, IPO8, IPO9, IPO11, 
IPO13, TNPO1, TNPO2, TNPO3

XPO1, XPO2, XPOt, XPO4, 
XPO5, XPO6, XPO7, IPO13
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State-of-the-art in cancer

o Elevated expression of diverse importins and exportins (KPNA2, KPNB1, XPO1,
XPO2) has been documented in many different cancer cells

o Down-regulation of KPNA2, KPNB1 and XPO1 inhibits cancer cell proliferation
(van der Watt et al., Int J Cancer (2009); Noetzel et al., Oncogene (2012); Huang et al., Cell
Death and Dis (2013); Angus et al., Carcinogenesis (2014))

o Silencing of Ran induces apoptosis in lung and breast cancer cells and down-
regulates Mcl-1 (Yuen et al. 2012)

o First validation of XPO1 inhibition by small-molecule inhibitors show high
promise
 KPT-330 (Selinexor)
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Selinexor: FDA Approved July 3rd 2019
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iKAP
Targeting nucelo-cytoplasmic transport - import

Discovery and validation of novel therapeutic targets in 
nuclear transport pathway

Drug discovery: 
development of compounds with in vivo proof-of-concept  

Identification and validation of biomarkers
for patient selection
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Series 21 Series 22

Phenotype 
KPNA2-mNeongreen

Best EC50 KPNA2-mNeonGreen • 2 µM • 0.2 µM 

MedChem - SAR
• Multiple active compounds within series
• Activity requires “warhead”

Biophysical characterization
• Direct impact on KPNB1 (TSA, MST)
• Covalent binding

• No direct impact on KPNA2/KPNB1 detected

Cargo translocation
• Affects known KPNB1/KPNA2 cargos, e.g. 

cMYC, RelA, Smad2
• KPNB1 interactome

• Effect on KPNB1/KPNA2 cargos

Selectivity KPNAs 
Other Karyoph

• Multiple KPNA’s (NOT KPNA7)
• No impact on TNPO1, XPO1

• Mainly KPNA2 & KPNA7 
• No impact on TNPO1, XPO1

Phenotype • Broad anti-cancer • No anti-cancer or anti-viral activity
• No cellular toxicity
• Selective impact on Th17 dependent B-cell 

activation -

Other • robust activity vs. cytotoxicity window • Probe cpd synthesized
• Target identification ongoing

Overview of phenotypic hit series
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• IPO7 cargo assay: hTERT (telomerase)

• Nuclear hTERT essential for unlimited replicative life-span, a hallmark 
of multiple cancers

• Mutational activation of hTERT in several solid cancers, not expressed 
in normal cells  

• Direct targeting of hTERT with small molecules not tractable (1 oligo in 
clinical development)

• Nuclear translocation assay developed and miniaturised
• Pilot screen ongoing

Phenotypic importin cargo assay (hTERT)
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