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Identification of biomarkers predictive of sensitivity to the CHK1/2 inhibitor ACR-368 using high-resolution phosphoproteomics 
and development of an ACR-368-tailored patient responder identification 3-marker test, ACR-368 OncoSignature 
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An ongoing Phase 2 clinical trial (NCT05548296) is evaluating the efficacy and safety of ACR-368 
in patients with platinum-resistant ovarian, endometrial, and urothelial cancers based on ACR-368 
OncoSignature-predicted sensitivity. 
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Acrivon Predictive Precision Proteomics (AP3)

AP3 Approach Identifies Predictive Functionally Validated Biomarkers for ACR-368 

ACR-368 OncoSignature Predicts ACR-368 Response in Ovarian Cancer PDX Study

Conclusions and Future Directions
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(A) Cancer cell cycle checkpoint regulation by CHK1 and CHK2 (left), chemical structure of the CHK1/CHK2 inhibitor ACR-368 (middle), ACR-368 IC50 in ovarian 
cancer cell lines (right). (B) Number of identified p-sites in ACR-368 treated OVCAR3 (100 nM, 2h) (left), volcano plot of ACR-368 regulated p-sites in OVCAR3 
(middle), inferred kinase activity in ACR-368 treated OVCAR3 (right). (C) ACR-368 treated OVCAR3 shows DNA damage (γH2AX) and mitotic (HH3 pS10) mark-
ers (Western Blot, 2h or 24h) (left), induced replication stress (Flow Cytometry, 100 nM, 24h) (middle), and DNA damage (Comet Assay, 100 nM, 24h) (right).  

(A) Examples of multiplexed nuclear staining of ACR-368 biomarkers in ovarian PDX models and the corresponding tumor growth curves in mice treated 
with either vehicle or ACR-368 (3 days on/4 days off). (B) Heatmap of the quantified fraction of positive tumor nuclei for BM1, BM2, and BM3 in 20 ovarian 
PDX models (left), waterfall plot of ovarian PDX tumor fractional change according to OncoSignature Negative and OncoSignature Positive tumors (mid-
dle), and a receiver operating characteristic (ROC) curve of the ACR-368 OncoSignature Assay performance based on a linear regression model (right).    

(A) Top differentially ACR-368 regulated pathways were compared in sensitive OVCAR3 and resistant A2780 cells and a quantitative STRING-based net-
work representing the drug-regulated phosphosites was used for candidate biomarker identification. (B) siRNA mediated knockdown of candidate predic-
tive biomarkers abrogates sensitivity to ACR-368 in OVCAR3 cells. (C) Example of nuclear biomarker levels in sensitive and resistant cell lines.  
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ACR-368 is a potent and selective clinically advanced CHK1/2 inhibitor which has demonstrated 
durable, single-agent activity across a proportion of patients with advanced solid tumors.

Leveraging our Acrivon Predictive Precision Proteomics (AP3) approach, mass spectrometry (MS) 
based quantitative phosphoproteomics profiling was used to identify 3 classes of functionally 
orthogonal candidate biomarkers predictive of sensitivity to ACR-368.   
A biomarker from each class was selected for the ACR-368 OncoSignature Assay based on 
pre-specified criteria. The ACR-368-tailored multiplexed immunofluorescence test quantitatively 
measures each biomarker specifically in tumor cell nuclei.

As for most other DNA Damage Response (DDR) pathway inhibitors, genomic biomarkers have 
proven unsuccessful in predicting response to ACR-368, hitherto limiting its clinical success.

Carefully selected protein biomarkers can directly reflect the activity of the tumor-driving mecha-
nisms independent of genomic alterations, making them ideal for patient response prediction.

To evaluate the ACR-368 OncoSignature, a prospectively designed anti-tumor efficacy study was 
performed in 20 ovarian PDX models. OncoSignature scores were generated for each model and 
assessed for correlation with treatment outcome.

AP3-Driven Characterization of ACR-368 in Ovarian Cancer Cells

Using our proprietary approach, which integrates MS-based phosphoproteomics and quantitative 
multiplexed IF-staining of drug-tailored biomarkers, we developed a response-predictive test for 
ACR-368 that enables response prediction to ACR-368 treatment. 
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(A) ACR-368 regulated pathways and phospho-protein network
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(A) ACR-368, a selective inhibitor of CHK1 and CHK2 kinases, inhibits ovarian cancer cell line growth   

(B) AP3 profiling of ACR-368 identifies >25k confident p-sites and reveals drug-regulated kinases   

ACR-368 (nM)

(C) ACR-368 disrupts DNA replication and promotes DNA damage    

(A) ACR-368 OncoSignature Assay staining and single agent efficacy in a subset of ovarian PDX models  
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(B) Distribution of Ovarian PDX OncoSignature status and relationship with ACR-368 efficacy
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(B) Validating functional biomarker  
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Approach and Results

The ACR-368 OncoSignature Assay discriminated between sensitive and non-sensitive models 
(AUC = 0.9, 95% CI = 0.71 - 1, p = 0.025). 
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