
Abstract
Transcriptional deregulation is a hallmark of many cancers, including a subset that are 

“transcriptionally addicted” and depend on high levels of transcription for oncogenic program 

genes. To better define molecular sensitivity to transcriptional inhibition, we profiled pan-cancer 

sensitivity to KB-0742 — a potent, selective, and orally bioavailable small molecule inhibitor of the 

transcription elongation cofactor CDK9. Sensitivity profiling across ~800 adherent and 

suspension immortalized cell lines using the Broad PRISM platform revealed MYC genomic 

amplification as a key driver of CDK9 inhibitor sensitivity. MYC associated sensitivity was further 

observed in ex vivo primary patient tumor cell cultures and patient derived xenografts regardless 

of pre-treatment status. Analysis of the temporal kinetics of CDK9 inhibition revealed a rapid 

collapse of oncogenic transcription programs comprised largely of short half-life transcripts 

including key oncogenes such as MYC and MCL1 and was followed by apoptosis at later time 

points. These data suggest that MYC genomic amplification may serve as an important feature 

defining sensitivity to CDK9 inhibition in patients with advanced solid tumors.

KB-0742 is active in MYC expressing PDOs 

KB-0742 inhibits MYC expression profile in vivo

KB-0742 is active in MYC amplified cell lines

CDK9 inhibition by KB-0742 is selective for transcriptionally addicted tumors harboring MYC genomic amplifications
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Figure 3: MYC amplified lines have a lower AUC compared to non-amplified cell lines. The figure 

shows boxplots for MYC CNA categories with AUC values for all lineages, lung, NSCLC and SCLC for KB-

0742. Red color indicates MYC amplified, and grey indicates MYC non-amplified categories. Two-sided Mann 

Whitney Wilcoxon test with alpha= 0.05 was performed between amplified and non-amplified categories.

Pan cancer activity of KB-0742 observed in PDCs

Conclusions

A

KB-0742 is a selective CDK9 inhibitor
Figure 1: KB-0742 is a 

selective inhibitor of CDK9. 

(A ) Structure of KB-0742. (B) 

Heat map of potency 

(biochemical IC50) of KB-0742 

against different cyclin 

dependent kinases. KB-0742 is 

selectively active against CDK9 

with a single digit nanomolar 

IC50. KB-0742 was tested 

against an additional panel of 

631 other kinases with all 

showing high IC 50 values. 
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Figure 4: KB-0742 shows pan cancer activity across a variety of patient derived cell lines (PDCs) with 

various treatment histories. 100 PDC models with different treatment histories (table) and MYC expression 

levels were tested for sensitivity to KB-0742. Each model was treated with KB-0742 titration curve and 

analyzed for cell number, cell death, and cell growth. Growth rate inhibition analysis showed KB-0742 

induced cytotoxicity across several tumor types as measured by GRmax (values <0 indicates cytotoxicity).
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Figure 5: KB-0742 is active in MYC expressing patient derived organoids (PDO). KB-0742 activity was 

measured in PDO models. (A) A panel of six SCLC PDO models with various treatment histories was used 

to compare the activity of KB-0742 to four standard of care (SOC) compounds. KB-0742 showed greater 

inhibition of the models than all four SOC compounds. (B) PDO models of NSCLC (KOLU-1004X, KOLU-

1140X, KOLU-1121X), Rhabdomyosarcoma (KOSC-022X), and Gastric (KOGS-240X) cancers were treated 

with KB-0742 and the IC50 calculated. KB-0742 sensitivity correlated with MYC amplification. (C and 

D) KOLU-1004X and KOSC-022X were treated with KB-0742 at the IC50 and IC90 for each model for 8 

hours. (C) KB-0742 resulted in a reduction in the gene expression of CDK9 and RPO2 in both models, and 

MYC and MCL1 in the KOSC-022X. (D) Western blot showed reduction in c-MYC and MCL-1 protein in 

KOSC-022X , and an increase in cleaved caspase 3.

KB-0742 shows anti-tumor activity in PDX models
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Figure 6: KB-0742 inhibits CDK9 

and reduces the MYC expression 

profile in vivo. (A) Mice with 

subcutaneous MV4-11 derived 

tumors were treated with a single 

indicated dose of KB-0742 and 

samples taken at the indicated time 

points. (B) KB-0742 treatment 

reduced pSER2 and MCL1 protein 

levels and increased cleaved PARP 

in a dose dependent manner. (C) 

KB-0742 treatment resulted in a 

clear reduction in expression of 

MYC targets genes; both early (2-4 

hr; purple) and late (8-12 hr; blue) 

targets.
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Figure 7: KB-0742 showed anti-tumor activity with intermittent dosing in MYC high expressing 

models. (A) Mice were subcutaneously engrafted with a patient derived tumor model of small cell lung 

cancer. Animals were treated with vehicle, cisplatin and etoposide, and KB-0742 at either 30 or 60 mg/kg. 

KB-0742 was given on an intermittent dosing schedule of 3 days on, 4 days off. Treatment with KB-0742 at 

60 mg/kg showed similar anti-tumor activity to cisplatin and etoposide treatment with a tumor growth inhibition 

(TGI) of 105.7%. (B) Mice were subcutaneously engrafted with a model of neuroendocrine prostate cancer 

LuCaP 93 and treated with either vehicle or KB-0742 at 60 mg/kg on a 3 day on, 4 day off schedule. KB-0742 

resulted in a TGI of 64.6%. Error bars represent standard error of the mean. **p<0.01,****p<0.0001

CDK9 – MYC Translational Network
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Figure 2: CDK9 is both an upstream and downstream cofactor of MYC in MYC amplified tumors. Left: 

lineage-specific transcription factors recruit CDK9 to super enhancers at the MYC amplicon, driving high 

levels of MYC expression. Center: elevated oncogenic MYC activates lineage-specific transcription factors, 

creating a positive feedback loop. Right: CDK9 is an essential cofactor of MYC and allows MYC to drive both 

tumor-specific and normal gene expression programs.

• KB-0742 is a selective CDK9 inhibitor and is active in models of MYC high expressing pan-cancers 

that have been exposed to multiple lines of therapy.

• KB-0742 treatment results in a reduction of CDK9, pSER2, MYC expression and inhibits the MYC 

expression profile both in vitro and in vivo.

• KB-0742 shows similar or greater levels of activity in SCLC models than SOC compounds both ex 

vivo and in vivo.

• KB-0742 intermittent dosing results in tumor growth inhibition in multiple MYC high 

expressing patient derived xenograft models.

A Phase 1/2 clinical trial of KB-0742 (NCT04718675) is currently recruiting patients 

with relapsed or refractory solid tumors or non-Hodgkin lymphoma
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