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• The histone lysine acetyl transferases, KAT6A and KAT6B, are enzymes 
involved in epigenetic regulation of oncogenes1

• KAT6 enzymes acetylate histone H3 which unwinds the chromatin 
resulting in gene transcription. Inhibition of KAT6 stops acetylation and 
hinders breast cancer cell proliferation through downregulation of 
genes involved in estrogen signaling and other signaling pathways2

(Figure 1)

• Dysregulation of KAT6 activity (via gene amplification, overexpression, 
fusion, mutation, etc.) is observed in many cancers, including breast 
cancer1,3

• Cell proliferation assays: T47D cells were plated in 96-well plates at 
1000 cells/well in complete medium and incubated overnight. Cells 
were treated with serial dilutions of OP-3136 plus fixed concentrations 
of fulvestrant, palazestrant, and/or ribociclib in the presence of 100 pM
estradiol for 10 days. Cell number was assessed using CellTiter-Glo 
2.0 and normalized to T=0.

• Drug combination analysis: Synergy was evaluated using 
SynergyFinder 3.0 tools, specifically the Zero Interaction Potency (ZIP) 
model, which assumes that the combined effect of two molecules is 
the sum of their individual responses without any interaction. 
Combinations were normalized to the monotherapy response; 
deviations >10 from this predicted combined effect indicate synergy 
(greater effect), between -10 and +10 indicate additive (equal) effect, 
and <10 indicate antagonism (lesser effect).

• Xenograft studies: Athymic, female nude mice (immune deficient) 
were supplemented with estradiol and implanted subcutaneously with 
an ER+ breast cancer cell line, T47D, or a patient-derived xenograft 
tumor fragment in the mammary fat region or flank. Mice were 
randomized into groups when the tumor volume reached ~150 mm3

and were treated for at least 28 days with either vehicle or the 
indicated regimens.

• Comparator compound: PF compound E from the published patent6

was used as a positive control comparator.
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Results

Conclusions

Ac, acetyl group; CCND1, cyclin D1; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; CERAN, complete estrogen receptor 
antagonist; ER, estrogen receptor; ESR1, estrogen receptor 1; H3, histone H3; KAT, lysine acetyltransferase; SERD,
selective estrogen receptor degrader; TF, transcription factor.

OP-3136 synergizes with anti-estrogens and CDK4/6 inhibitors in vitro to inhibit proliferation of an ESR1WT

ER+ breast cancer cell line

• KAT6 inhibitors block ERα and cyclin D1 (CCND1) genes at the 
transcriptional level, and combining them with anti-estrogens and 
cyclin-dependent kinase 4/6 (CDK4/6) inhibitors that act at the ligand 
level may result in enhanced anti-proliferative activity (Figure 2)2

• Combination of a KAT6 inhibitor with fulvestrant has shown promise in 
a Phase 1 clinical trial enrolling patients with estrogen receptor-
positive (ER+)/human epidermal growth factor receptor 2-negative 
(HER2-) metastatic breast cancer4

• OP-3136 is a highly selective KAT6 inhibitor in preclinical development 
that has been shown to have significant anti-proliferative activity in  
ER+ breast cancer models5

• OP-3136 at 1 mg/kg demonstrated the most robust TGI as monotherapy among all 
agents tested in a KAT6-overexpressing ESR1WT ER+/HER2- breast cancer CDX model 
(Figure 5A)

• Combining fulvestrant with KAT6 inhibitors, OP-3136 or PF compound E, resulted in TGI, 
but not tumor regression, in a majority of the animals (Figure 5B,C)

• Combining palazestrant with OP-3136 or PF compound E resulted in significant tumor 
regression in all animals (Figure 5B,C)

• OP-3136 and palazestrant combinations showed significantly improved anti-tumor 
efficacy compared to PF compound E in combination with fulvestrant (Figure 5C)

Methods

• Combination of OP-3136 with fulvestrant, palazestrant, or ribociclib
(Figure 3A-C) enhanced inhibition of ER+/HER2-, ESR1WT T47D cells 
over monotherapy

• Synergy analysis indicated that OP-3136 acts synergistically when 
combined with anti-estrogens or CDK4/6 inhibitors (Figure 3D-F)

• Combining OP-3136 with both fulvestrant and ribociclib (triplet 
combination) did not demonstrate additional anti-proliferative effects 
compared to doublet combinations (Figure 4A)

• However, triplet combination of OP-3136 with palazestrant and 
ribociclib increased inhibition compared to the doublet combination 
(Figure 4B)
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Figure 3: Dose-response curves (A-C) and synergy plots (D-F) for doublet combinations in T47D cells

Figure 1: Inhibition of KAT6 enzymes blocks histone acetylation and 
downregulates transcription of proliferation-associated genes

Figure 2: Combination of KAT6 inhibitors with anti-estrogens and 
CDK4/6 inhibitors may enhance blockade of ER signaling and cell 
cycle progression

Figure 4: Dose-response curves for triplet combinations with fulvestrant 
(A) and palazestrant (B) in T47D cells

Figure 5: Tumor growth inhibition (TGI) by combinations of KAT6 inhibitors with 
anti-estrogens and CDK4/6 inhibitors in a KAT6-overexpressing ESR1WT ER+/HER2-
breast cancer cell line-derived xenograft (CDX) model, T47D (scatter plot [A], 
tumor volume over time [B], waterfall plot [C])

Figure 6: TGI by combinations of KAT6 inhibitors with anti-estrogens and CDK4/6 
inhibitors in a KAT6-expressing ESR1WT ER+/HER2+ patient-derived xenograft (PDX) 
model, ST340 (scatter plot [A], tumor volume over time [B], waterfall plot [C])
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Combination of OP-3136 with palazestrant leads to robust anti-tumor activity
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CoA, coenzyme A; ER, estrogen receptor; HDAC, histone deacetylase; H3, histone 3; KAT, lysine acetyltransferase; 
MYC, MYC proto-oncogene; RNA, ribonucleic acid.

• Addition of ribociclib to the combination of OP-3136 and palazestrant did not lead 
to improved anti-tumor response in T47D model (Figure 5B,C)

• In a KAT6-expressing ESR1WT ER+/HER2+ PDX model, OP-3136 showed 
approximately 60% TGI as monotherapy (Figure 6A,B)

• Combination of OP-3136 and palazestrant with or without ribociclib showed 
significantly improved anti-tumor efficacy relative to the monotherapy (TGI of 91% 
and 95%, respectively) (Figure 6B,C)

• All OP-3136 combinations were well tolerated, with no significant changes in body 
weight and no mortality in either study

• OP-3136 inhibited cell proliferation and synergized with anti-estrogens (fulvestrant and 
palazestrant) and a CDK4/6 inhibitor (ribociclib) in a breast cancer cell line. 

• OP-3136 led to either tumor growth inhibition or tumor regression in vivo in T47D and 
ST340 xenograft models across all treatment groups.

• Palazestrant was consistently superior to fulvestrant when combined with KAT6 
inhibitors and led to improved anti-tumor activity (tumor regression).

• OP-3136 showed robust synergistic anti-tumor activity when combined with either fulvestrant 
or palazestrant in doublet therapy, in both breast cancer CDX and PDX mouse models. 

• The addition of ribociclib to the combination of OP-3136 and palazestrant (triplet therapy) 
provided no additional anti-tumor activity in the CDX and PDX models.

• OP-3136 is expected to enter a Phase 1 clinical trial in early 2025.
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