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Description of the Project (max 3,000 characters including spaces)

Background/gap of knowledge

Cancer is the second leading cause of death in Europe, and acute lymphoblastic
leukemia (ALL) is the most common pediatric cancer and the most freguent cause
of cancer-related death before the age of 20. In 10% of cases, ALL is caused by
rearrangements of the transcription factor double homeobox 4 (DUX4) giving rise
to the oncogenic driver DUX4-r, which maintains the DNA binding domain (DBD) of
DUX4%2, DUX4-r transcriptionzl ability is required for leukemia initiation and
maintenance3. Since no targeted treatment is available, nen-responders/relapsed
patients face a dismal prognosis. Hence, novel therapeutic strategies are
urgently needed.

Rationale and hypothesis

We and other showed that the ability to bind DNA and activate gene expression is
required for DUX4-r leukemogenic potential?. Therefore, identifying inhibitors
of DUX4-r transcriptional activity and test their activity in ALL could help the
development of effective therapeutic strategies in a personalized medicine
perspective. Through proteomics, we identified matrin 3 (MATR3)% for its ability
te bind directly to DUX4-r DNA-binding domain (dbd) and inhibit its
transcriptional potential. Next, through structure/function studies, we
identified a Short Peptide Inhibitor (SPI) based on MATR3 that is sufficient to
bind DUX4-r. Notably, we used this knowledge to generate drug-like PROteolisis
TArgeting Chimera (PROTAC)® recombinant SPI (rSPI) molecules able to induce DUX4-
r protein degradation.

Objectives and specific aims

The aim of this study is to test the inhibitory potential of DUX4-r targeting
strategies in cellular and animal models of DUX4-r+ ALL.

The candidate will compare the activity and specificity of rSPI candidates and
test the effects on DUX4-r target genes expression, cell adhesion, migration,
and proliferation in DUX4-r+ and DUX4-r— lines (0l). Then, the candidate will
validate the results on a DUX4-r PDX in vitro platform, and use advanced
sequencing technologies to test the effects of our lead candidates on the DUX4-
r oncogenic signature (02). Finally, safety and efficacy of the best rSPI
molecules will be assessed on DUX4-r PDXs in vive. The candidate will assess the
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effects of rSPI on ALL engraftment, disease latency and dissemination to lymphoid
organs, and on the DUX4-r transcriptional signature (03).

Expected outcomes

Collectively, this study will provide molecular understanding of the DUX4-r/rSPI
molecular and functional interaction. Moreover, the data will support the
possibility to generate drug-like mimicking peptides able, within a single
molecule, to inhibit both DUX4-r expression and its activity.

Skills that the student should acquire (max. 600 characters including spaces):

The student will acguire and refine cell and molecular biology skills, cell
culture and primary cell culture techniques, flow cytometry and Iimaging
techniques. Moreover the candidate will gain experience in animal models of

patient derived xenograft of DUX4-r leukemia,
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