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AP3-guided biological SAR enables discovery of ACR-2316, a novel clinical-stage WEE1/PKMYT1 inhibitor designed for CDK1/2 and PLK1 pathway activation
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RESULTS
WEE1 and PKMYT1 regulate G2/M progression and DNA damage response through 
inhibitory phosphorylation of CDK1/2. Using Acrivon Predictive Precision Proteomics (AP3), 
we mapped the intracellular pathway alterations after WEE1 and PKMYT1 inhibition and 
translated compensatory signaling into biological SAR criteria. AP3 revealed reciprocal 
CDK1 T14/Y15 regulation and quenching of WEE1 inhibitor-induced phosphosites by 
PKMYT1 inhibition, supporting dual WEE1/PKMYT1 inhibition. This strategy guided 
discovery of ACR-2316, a selective WEE1/PKMYT1 inhibitor designed for potent 
single-agent pro-apoptotic tumor cell killing through CDK1/2 and, importantly, PLK1 
pathway activation. AP3 profiling prioritized ACR-2316 over other lead candidates by 
demonstrating desired signaling pathway effects not discernible from binding/selectivity 
assays alone .

4. In vivo efficacy: ACR-2316 demonstrates the greatest antitumor activity among 
internal candidates in a human lung tumor xenograft model and induces robust CDK1 
and PLK1 signaling.

Prior ACR-2316 
AACR publications

CONCLUSIONS
• AP3 is a novel platform enabling rational design of molecules based on desirable 

intracellular pathway effects subsequent to traditional in vitro drug discovery efforts .
• AP3 established a biological SAR based on compensatory WEE1/PKMYT1 signaling and 

enabled mechanism-driven prioritization of ACR-2316 by capturing network-level biology 
beyond traditional binding and kinase selectivity assays. 

• ACR-2316 is currently being evaluated in a Phase I/2 clinical trial (NCT06667141) and 
has demonstrated encouraging clinical antitumor activity, including durable PRs and 
tumor shrinkage, in lung cancer patients combined with a favorable safety profile. 

Approach
AP3 platform transcends the boundaries of traditional drug 

discovery with biological SAR

2. AP3 Biological SAR, Part 2: Mapping WEE1/PKMYT1 Phosphoproteomic Pathway Signatures Associated with Therapeutic Index to Guide Compound Selection

1. AP3 Biological SAR, Part 1: Defining WEE1/PKMYT1 Mitotic Signaling and Synergy-Associated Phosphorylation to Guide Development Candidate Selection
AP3 profiling and analysis of mitotic signaling altered by Adavosertib, Lunresertib and their combo AP3 analysis of desirable mitotic signaling altered by internal compounds

3. AP3 characterization of DC candidate - ACR-2316
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ISR and
translation

Pathway mapping: AP3 defines the phosphoproteomic signaling regulated 
by single agent and combined WEE1/PKMYT1 inhibition, distinguishing 
desirable pathway effects from those associated with potential liabilities.

Mitotic biology: AP3 identifies mitotic phospho-substrates that define the synergistic biology of combined WEE1 and 
PKMYT1 inhibition.

Compound prioritization #2: AP3 profiles phosphoproteomic signaling across internal development candidates, 
enabling compound prioritization based on established desirable pathway signatures.

Compound prioritization #1: AP3 evaluates compound-induced mitotic 
phosphorylation and prioritizes candidates that produce the desired 
signaling state, including potent PLK1 activation to ensure mitotic execution 
and pro-apoptotic cell death. 

Drug
candidate

DC characterization: AP3 comprehensively profiles ACR-2316 across dose levels and time 
points, confirming robust regulation of CDK1, PLK1, and the desired phosphoproteomic 
pathway signatures.

AP3 validates desirable mitotic signaling events induced by ACR-2316

AP3 validates desirable pathway signaling effects regulated by ACR-2316

AP3 SAR validation: Experimental validation confirmed AP3-guided nomination of 
ACR-2316 and established mitotic pharmacodynamic biomarkers for continued clinical 
development.

ACR-2316 demonstrates superior antitumor 
efficacy compared with internal candidates 
lacking the desired AP3-defined pathway 

mIF validates that ACR-2316 most 
effectively induces the desired mitotic 
events identified by AP3
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• Acrivon's Predictive Precision Proteomics (AP3) integrates high-throughput quantitative 
phosphoproteomics with artificial intelligence, machine learning, and pathway-based 
interpretation to enable biology-guided structure–activity relationship (SAR) analysis. 

• AP3 profiled internal and competitor compounds throughout Acrivon's discovery workflow 
to guide compound optimization and selection. 

• AP3-defined intracellular pathway signatures enabled prioritization of ACR-2316 based 
on biological activity beyond kinase selectivity alone.  

• AP3 further characterized ACR-2316, confirming robust regulation of the desired 
biological pathways and supporting its advancement into clinical development. 
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