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Purpose: The immune system is a potent barrier to malignant cellular transformation, yet many humans develop and
unfortunately succumb to cancer. In the context of acute leukemias, such as acute myeloid leukemia (AML) and B-cell acute
lymphoblastic leukemia (B-ALL), immunotherapies have been widely used and achieved cures in some cases. Despite this,
specific genetic subsets of leukemia have been documented to lead to worse treatment outcomes, and the roles of many of
these mutations in immunotherapy resistance remain elusive. Leukemias with mutations in TP53 are a notable example of a
disease subset known to lead to worse treatment outcomes, even when treated with immunotherapy. Thus, we hypothesize
that TP53 mutations promote immune evasion andimmune suppression in the leukemia microenvironment, contributing to
therapy resistance. Methods: Wedeveloped a novel in vivo screening approach using an immunogenic murine B-ALL model
combined with high-throughput base editing to screen thousands of patient-derived mutations to identify immune-evasive
genetic variants. This immunogenic B-ALL model was also leveraged to test the role of specific Trp53 mutationsin disease
progression under strong immune pressure. Results: Trp53 mutations,among many others, were associated with immune
escape in our screen. Certain Trp53 variants were particularly enriched in leukemia populations retaining antigen expression.
Studies of individual Trp53 mutations showed significantly fewer leukemia-specific T-cells in the bone marrow compared to
isogenic controls. Interestingly, mutant Trp53 escaping populations retained antigen expression, whereas Trp53 wild type
leukemias predominantly escaped through stochastic antigen silencing. Conclusions: Together, these findings suggest Trp53
mutations can alter the response to T-cell based anti-leukemia immunity in our models, contributing to immune escape and
therapy failure. Ongoing studies aim to further define the molecular pathways underlying this phenotype and to determine its
relevance across additionalleukemia contexts and treatment modalities.
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