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A small molecule inhibitor of ROR1 (KAN0441571C) induced apoptosis of ibrutinib 

resistant and double-refractory CLL cells
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KAN0441571C is a 2nd generation of a new ROR1 inhibitor. This TKI was effective in inducing

apoptosis of clinically sensitive or resistant CLL cells to ibrutinib, irrespective of % of Btk

mutation. Combination of KAN0441571C with other inhibitors with other mechanism of action,

e.g. venetoclax synergistically induced apoptosis of refractory tumor cells in a preclinical in vitro

model. Our results support the further development of ROR1 small molecule inhibitors as a new

therapeutic principle in refractory CLL cells to ibrutinib and venetoclax as well as in other B-cell

malignancies with an additive effect to existing targeted therapeutics.

Background:
ROR1 receptor tyrosine kinase (RTK) is essential for normal embryonic development and is not expressed by most normal adult tissues.

ROR1 is of importance for cell proliferation, differentiation, survival and metabolism. However, ROR1 is overexpressed in several types of

cancer including chronic lymphocytic leukemia (CLL). Ibrutinib is a covalent tyrosine knase inhibitor (TKI) of Bruton's tyrosine kinase

(BTK) that has been approved for treatment of patients with CLL. However, resistance to ibrutinib treatment has been frequently reported

in CLL patients.

Aim:
In this study, we evaluated the effects of ROR1-TKI KAN0441571C and a BCL-2 inhibitor (venetoclax) alone or in combination on six

CLL patients with wild type BTK (non-mutated) (ibrutinib sensitive) and after BTK mutation (refractory to ibrutinib). The apoptosis

effects of inhibitors were also tested on a double-refractory CLL patients to ibrutinib and venetoclax with 40% BTK mutant CLL cells.

CONCLUSIONS

PBMCs were obtained from 6 CLL patients before and after resistance to ibrutinib treatment with wild type and mutated BTK (3-40%

mutated cells), respectively. ROR1 expression was evaluated by flow cytometry. The apoptotic effects of KAN0441571C and venetoclax in

CLL cells was analysed by Annexin V/P staining. Effects on ROR1 and BTK phosphorylation was evaluated by Western blotting. The

combinatorial cytotoxic effect of the inhibitors was calculated by the Chou/Talalay method.

PATIENTS AND METHODS

Figure 4. Analysis the effect of combination therapy (KAN0441571C+venetoclax) in BTK mutated cells with Chou/Talalay method

BACKGROUND AND AIM

RESULT

Figure 1. Representative dose-response curves to KAN0441571C and venetoclax of one patient before and

after BTK mutation(40%).

Figure 2. Apoptosis in double-refractory CLL 5506 cells (40% BTK mutated ) respectively incubated with

KAN0441571C and Venetoclax for 24 hours.

➢ KAN0441571C and venetoclax induced apoptosis of

CLL cells of 6 patients with wild type and BTK

mutation (EC50=60-140 nM and 3-10 nM for

KAN0441571C and venetoclax, respectively). No

significant differences in the apoptosis of CLL cells

by KAN0441571C and venetoclax was observed

between tumor cells before and after BTK mutation

(Fig. 1).

➢ KAN0441571C induced apoptosis of a double

refractory CLL (ibrutinib and venetoclax resistant)

cells with EC50 values of 106, 120 and 149 nM for

wild, mutated and venetoclax resistant PBMC

samples of patient. Venetoclax induced apoptosis of

CLL cells with wild and mutated BTK samples

(EC50: 6 and 10, respectively) and for sample at the

time of BTK mutation and venetoclax resistance, an

EC50 value of 107 nM was observed (Fig. 2).

➢ ROR1 was dephosphorylated by KAN0441571C in both BTK wild and mutated types at the same level, but 

no effects were observed on BTK dephosphorylation (Fig. 3).

Figure 3. Representative WB and densitometry analysis of CLL cells for ROR1, pROR1, BTK, and pBTK followed by treatment with 

KAN0441571C (50, 100 and 250 nM).

➢ Combination of KAN0441571C and venetoclax showed synergistic effects on all CLL cells with mutated 

BTK cells (Fig. 4).
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