
Abstract
• Narazaciclib (ON123300), a novel CDK4/6 inhibitor, designed to enhance efficacy and safety by its multi-targeted kinase inhibitor

activity at low nM concentrations against CDK4/6, ARK5, CSF1R, and c-Kit.
• Narazaciclib is in Ph I trials; NCT04739293 and CXHL1900340; studying different administration regimens.
• Challenge: Despite clinical benefit, safety concerns such as neutropenia and diarrhea, and disease progression, raises a critical need

to identify novel therapeutic strategies.
• Aim: Examine the efficacy of ON123300 in various breast cancer cell lines, and consolidate its mechanism of action by identifying the

other targets engaged by ON123300.

Cellular Thermal Shift Assay (CETSA) profiling of MDA-MB-231 cells treated 
with ON123300 compared to palbociclib –

Identification of cellular targets
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Figure 1. A mass spectrometry-based cellular Thermal Shift Assay
(CETSA-MS) profiling of MDA-MB-231.
Both lysates and intact cells were treated with (A) ON123300 (2 μM
and 20 μM) or (B) palbociclib (2 μM and 20 μM). (C) Table with list of
the potential unique ON123300 targets compared to palbociclib
(p<0,01).
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Integrative Inferred Kinase Activity (INKA) analysis of MDA-MB-231 cells 
treated with ON123300 compared to palbociclib

Figure 2. Integrative data analysis pipeline for phosphoproteomic inference of
active kinases changes of MDA-MB-231 cells treated for 2 hours with ON123300
compared to palbociclib.
(A) Western blot analysis of MDA-MB-231 cells lysates after 2h treatment with
ON123300 or palbociclib, from a sample of the cells used for used for
phosphoproteome analysis. Shown is the result for one sample out of three
independent replicates. (B) Venn diagram representing the number of deregulated
phosphopeptides in palbociclib-treated cells compared to ON123300-treated cells.
(C) ON123300 and palbociclib unique targets, based on T-test statistic test
(p<0,05).
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Patients with high tumor expression of BUB1 have low survival 
probabilities in Breast Cancer and Uterine Corpus Endometrial 

Carcinomas 

Figure 3. BUB1 expression levels in cancer patients based on the bioinformatics data from two human cancer
databases (TCGA, CPTAC).
(A) BUB1 expression levels in different cancer types. (B) Higher BUB1 expression in Serous Grade 3 compared to
endometrioid tumours. (C) VERY-HIGH BUB1 expression group has low survival probabilities in Uterine Corpus
Endometrial Carcinomas (UCEC). (D) Triple Negative subtype has moderately higher median and overall BUB1
expression than other subtypes. (E) Higher BUB1 expression in AJCC Stage II. (F) VERY-HIGH BUB1 expression group
has low survival probabilities in Breast Cancer.
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Prediction of the binding-conformation of ON123300 to 
BUB1 binding site
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Figure 4. Molecular docking of CDK4/6 inhibitors - BUB1 interaction profile.
Prediction of (A) the binding-conformation and (B) binding sites of ON123300, palbociclib and abemaciclib to BUB1. (C)
Western blot analysis of total cell lysates of MDA-MB-231 cells treated for 48 hours with CDK4/6 inhibitors or
ON123300 in combination with autophagy inhibitors, hydroxychloroquine (HCQ) and SBI-0206965 (SBI).
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Efficacy of ON123300 for the treatment of Breast Cancer

Figure 5. ON123300 effect on a panel of
breast cancer cell lines.
(A) Description of the panel of breast
cancer cell lines used in this study. Cell
viability decrease is shown as measured
with MTT assay after 48h treatment
with ON123300 (5 mM). HR: hormone
receptor; TNBC: triple negative breast
cancer. (B) Cell viability measured using
MTT assay after 48h treatment with the
indicated compounds. Shown are
percentage of viable cells relative to
DMSO control as mean ±SEM from 3
independent experiments. (C) Effect of
autophagy inhibitors in combination
with CDK4/6 inhibitors on TNBC viability.
(D) Representative images and
quantification of the effect of the
indicated compounds to the Hs578T
spheroids viability by using the CellTiter-
Glo® 3D Cell Viability Assay.
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ON123300 induces both caspase-dependent and independent cell death

Inhibition of autophagy sensitizes MDA-MB-
231 cells to ON123300-induced apoptosis
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Figure 6. ON12330 induces both caspase-dependent and independent cell
death in MDA-MB-231 cells.
MDA-MB-231 cells (TNBC) non treated (NT) or treated for 24 hours with
DMSO (D), bortezomib (B) (10 μM), ribociclib (5 μM), palbociclib (5 μM),
ON123300 (5 μM), and zVAD FMK (20 μΜ). (A) Western blot analysis of total
cell lysates. (B) TEM imaging of MDA-MB-231 cells treated with DMSO or
ON123300. (C) Cell viability measured using MTT assay. Shown are the
percentages of viable cells relative to DMSO control from one out of two
independent experiments. (D) Caspase 3/7 activity measured with Glo
assay. Cells were treated with bortezomib, ribociclib, palbociclib or
ON123300 relative to DMSO from 3 independent experiments. (E) Analysis
of cell death using Annexin V/PI staining followed by FACS. Shown are the
percentages of dead cells after treatment with bortezomib, ribociclib,
palbociclib or ON123300 from 3 independent experiments. (F) Analysis of
cell death using Annexin V/PI staining followed by FACS. (G) Cell viability
measured using MTT assay, represented as percentages of viable cells
relative to DMSO control. (H) Caspase 3/7 activity measured with Glo assay.
Shown are the results for one out of two independent experiments.
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Figure 7. ON123300 induces cell death and vacuolization in MDA-MB-231 cells.
(A) Morphological changes of MDA-MB-231 cells after 2 days treatment with
ON123300 (5 mM). Phase contrast (PH) microscopy images show formation of large
vacuoles in the cytoplasm, that colocalize with Lysotracker Green staining. (B)
Analysis of cell death using Annexin V/PI staining followed by FACS. Shown are the
percentages of dead cells after treatment with bafilomycin A1, palbociclib or
ON123300. (C) Dead cells were quantified using CytoTox-Glo Cytotoxicity Assay.
Shown are mean RLU values relative to DMSO control. (D) Caspase 3/7 activity
measured with Glo assay. Shown are relative luminescence unit (RLU) values
relative to DMSO control.
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Effect of ON123300 on PYMT mouse breast cancer cells

Conclusions
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Figure 8. ON12330 reduces cell viability, and induce senescence and T-cell
recruiting chemokines of PYMT murine cells.
(A) PYMT cells were treated with different concentration of ON123300 or
palbociclib 5μM and cell viability measured using MTT assay. (B) Analysis of
cell death after 48 hours treatment, by using Annexin V/PI staining followed
by FACS. (C) Representative images of PYMT cells treated with vehicle,
ON123300, palbociclib or abemaciclib for 2 days and analyzed for the
presence of senescence-associated β-galactosidase. (D) qPCR was
performed to detect CCL5, CXCL10, H2D1 and B2M mRNA levels after 24, 48
and 72 hours incubation with ON123300 or palbociclib. (E) PYMT cells were
treated for 6 days with CDK4/6 inhibitors or in combination with autophagy
inhibitors, hydroxychloroquine (HCQ) and SBI-0206965 (SBI), allowed to
recover and subjected to cell counting.
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▪ Narazaciclib (ON123300) treatment lead to BUB1 protein degradation, overexpression of which is associated with
poor prognosis in TNBC.

▪ Combination of narazaciclib with autophagy inhibitors sensitizes several breast cancer cells to cell death.
▪ Narazaciclib treatment may promote antitumor immunity by influencing the expression of various immune

modulators in the tumor cells which needs to be further validated in preclinical animal models; and ultimately in the
clinic.
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