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Background

T-cell Acute Lymphoblastic Leukemia (T-ALL) is an aggressive subtype of leukemia, which is the most
common childhood cancer. Although most patients achieve complete remission, rare resistant cells remain
after treatment and drive relapse in 25% of cases. LMO2 is expressed in ~40% of T-ALL cases and is
associated with increased risk of relapse.

Objective

While relapse-promoting genetic mechanisms are well-characterized in T-ALL, adaptive non-genetic
resistance mechanisms remain unknown. The objective of the study is to address this knowledge gap to
inform the development of more effective therapies for T-ALL.

Methods

To investigate Lmo2-driven relapse mechanisms, we use the Lmo2 transgenic (Lmo2Tg) mouse model
where relapse-initiating cells emerge within DN3 T-cell progenitors during the preleukemic phase. We have
previously shown that Lmo2Tg DN3 cells are resistant to pediatric chemotherapy regimen of Vincristine,
deXamethasone, and L-asparaginase (VXL). We performed longitudinal RNA-seq and proteomics profiling
on purified DN3 thymocytes harvested 24 hours (Acute) and 2 weeks (Persistent) after treatment, as well
as 3 weeks post-treatment (Recovery). Pathways transiently upregulated in Acute and Persistent datasets
will uncover candidate non-genetic resistance mechanisms.

Results

RNA-seq data analysis revealed that Lmo2Tg DN3 cells display a distinctive transcriptional adaptive
response to VXL treatment, compared to Wild-type DN3 cells. Pathway enrichment analysis of preleukemic
Lmo2Tg DN3 cells revealed selective activation of several interferon-mediated inflammatory pathways
following VXL treatment. Longitudinal analysis of shared genes across these inflammatory pathways
revealed activation of Interferon-Related DNA damage resistance Signature (IRDS) programs, which is
associated with therapy resistance across multiple cancers. Gene set enrichment analysis demonstrated
transient IRDS upregulation following VXL treatment, which was exacerbated after prolonged exposure.

Conclusion
Together, these multi-omics data strongly support IRDS as the central component of the adaptive
response to VXL in preleukemic Lmo2Tg DN3 cells. This chemotherapy-induced inflammatory adaptation



program represents a novel, non-genetic mechanism of therapy resistance in T-ALL.



