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Selec�ve and orally bioavailable SMARCA2 targeted degraders induce synthe�c 
lethality in SMARCA4-deficient solid tumor

To identify and characterize orally bioavailable, highly potent and selective 
SMARCA2 protein degraders using in vitro and in vivo models of SMARCA4 
deficient cancers.

Background

Key Findings

▸ Identified novel orally bioavailable SMARCA2 degraders.
▸ Demonstrated superior degradation selectivity for SMARCA2
▸ Oral administration of SMARCA2 degraders demonstrated significant anti-

tumor activity in SMARCA4-deficient NSCLC models in mice

Figure 1. SMARCA2 bromodomain and E3 ligase complex

Assay PRT5506 PRT5640
HeLa SMARCA2 HiBiT DC50 (nM) / Dmax (%) 1.0/91 0.33/91
HeLa SMARCA4 HiBiT DC50 (nM) / Dmax (%) 54/62 98/47
Selectivity SMARCA4/SMARCA2 (HiBiT) 54 300
Selectivity Cell Proliferation (SM4-del vs. WT) > 1000 > 1000

A) Our SMARCA2 oral degrader 
leads PRT5506 and PRT5640 
demonstrate potent and selective 
degradation of SMARCA2 over 
SMARCA4, analyzed in a Hela 
HiBiT cell-based assay. B) Global 
proteomics reveal excellent 
selectivity for SMARCA2 
degradation in human lung cancer 
cell line.

Table 1. Profile of Oral SMARCA2 Lead Degraders

A) 3D structure of SMARCA2 
bromodomain and 
CRBN/DDB1 E3 ligase 
complex (PDB: 6TTU and 
6BNB). Ubiquitinated lysine 
residues were detected by 
Ubiquitin MS proteomics 
study.

Figure 2. SMARCA2 oral degraders show excellent potency and 
selectivity for SMARCA2 in human cancer cells
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Conclusions
▸ We have identified the first orally bioavailable bivalent molecules that 

selectively degrade SMARCA2 over SMARCA4 by >100 fold
▸ Our SMARCA2 oral degrader leads show excellent potency and selectivity 

for SMARCA2 degradation tested in vitro and in vivo

▸ Our SMARCA2 oral degrader leads show strong anti-proliferation activity in 
SMARCA4 KO/deficient cells, while sparing SMARCA4 WT cells, 
demonstrating synthetic lethality in SMARAC4-deficiency cancers

▸ In vivo SMARCA2 protein levels can be predicted by in vitro degradation 
kinetics and in vivo PK parameters

▸ Oral administration of our SMARCA2 degrader leads demonstrate robust 
anti-tumor activity in SMARCA4-deficient lung cancer models in vivo

▸ SMARCA2 protein levels were >90% reduced in the treated tumor at 
efficacious doses
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Figure 3. SMARCA2 oral degraders demonstrate synthetic 
lethality in SMARCA4-deficient human cancer cells in vitro
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Figure 4. SMARCA2 degradation kinetics and in vivo PK 
parameters predict in vivo SMARCA2 and SMARCA4 protein 
pharmacodynamics

A) HT1080 SMARCA4 WT/KO isogenic, B) Hela SMARCA4 WT/KO isogenic, or C) Calu6 
SMARCA4 WT and NCI-H838 SMARCA4-deficient human lung cancer cell lines were treated 
with PRT5640. The cell viability was monitored using the IncuCyte S3 system. EC50 values 
were calculated at the time of DMSO control cells become >95% confluent.

A) SMARCA2 and SMARCA4 degradation kinetics of PRT5506 was analyzed in Hela HiBiT 
cells. B) Based on the degradation kinetics, selectivity parameters and in vivo mouse PK data, 
changes of in vivo PD levels (SMARCA2 and SMARCA4) at 1 mg/kg or 10 mg/kg oral daily 
dosing were estimated.
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Figure 5. Oral administration of SMARCA2 degraders 
demonstrate significant anti-tumor activity in SMARCA4-deficient 
cancer xenograft models

A,B) Oral administration of PRT5506 demonstrates significant tumor growth inhibition in 
SMARCA4-deficient NCI-H838 and HCC515 CDX tumors in a dose-dependent manner. 
*P<0.05 **P<0.01 ***P<0.001, versus vehicle (two-tailed Mann-Whitney test) C) Tumor PD 
(SMARCA2 protein) analyzed in samples from efficacy studies by Western blot were shown. 
Robust reduction of SMARCA2 protein in tumor tissues were detected in samples treated at 
efficacious doses. PO: per oral. QD: daily dosing.
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▸ SMARCA2 (BRM) and SMARCA4 (BRG1) are the two mutually exclusive 
catalytic core subunits of SWI/SNF complexes that play an important role in 
controlling gene expression by remodeling chromatin (1).

▸ SMARCA4 has been shown to be mutated in multiple cancers, including up to 
12% of non-small cell lung cancer (2)

.

▸ The SMARCA4-deficient cancer cells are highly dependent on the paralog gene 
SMARCA2 for their survival (3,4,5)

.

▸ Our selective SMARCA2 degrader PRT3789 demonstrates synthetic lethality in 
pre-clinical models (4) (Phase I trial underway: NCT05639751).

▸ We have identified novel, orally bioavailable SMARCA2 degrader series that 
induce strong synthetic lethality in SMARCA4-deficient cancer cells.

Background

Synthetic lethal relationship between targeting 
SMARCA2 and SMARCA4-deficiency in cancer

Introduction

A) Percentage of SMARCA4 mutations in different types of cancer. Datasets are from mixed 
studies (2021). B) Cell lines with SMARCA4 damaging mutation or low expression show high 
SMARCA2 gene dependency scores (3, 5), suggesting the synthetic lethal relationship of 
targeting SMARCA2 and SMARCA4-deficiency. C) Model of SMARCA2 degradation induced 
synthetic lethality in SMARCA4 deficient cancers.
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