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In the battle against cancer, various methods are used to identify strong and specific cancer dependencies,
such as genome-wide pooled CRISPR screening (Dharia et al., 2021; Sun et al., 2023), RNA interference
(McDonald et al., 2017), and drug response profiling (Corsello et al., 2020; Garnett et al., 2012). Despite
intensive efforts to incorporate all generated data (Pacini et al., 2024), only very few small molecules
targeting top dependency hits are available, especially in fusion-driven pediatric, adolescent, and young
adult cancers. This is mainly attributed to the low efficiency and affinity of small molecules to bind to
protein-protein interaction interfaces and the subsequent lack of inhibition (Lee et al., 2019; Lu et al.,
2020). However, it has already been shown in the late 1990s that fragmented or truncated proteins and
peptides can interfere with the native protein's interaction partners (Akada et al., 1997; Barnard et al.,
1998). Therefore, interest in peptides as drugs and in the development of small molecules for inhibitors
of protein-protein interaction has grown over the past years (Muttenthaler et al., 2021; Nicze et al., 2024;
Sorolla et al., 2020).

In this project, we are investigating inhibitory peptides of previously identified cancer dependencies
(DepMap data) in Ewing sarcoma and fusion-positive alveolar Rhabdomyosarcoma. To systematically
screen the top cancer dependency hits, the inhibitory peptides are designed as overlapping fragments of
40 amino acids, covering the full-length native protein. We will use next-generation sequencing to
compare peptide presence at the culture end-point (day 14) with initial peptide coverage after
transduction and use the fold-change to map bioactive domains. Peptides that cause a decrease in cell
fitness can be exploited for efficient protein-protein interaction inhibition (PepTile system, see Ford et al.,
2021). In addition to the linear peptide, we further designed a PROTAC-similar system, with the intent of
increased degradation of the peptide binding proteins. Based on previously developed bioPROTAC
structures, we use the peptide-protein interaction for targeted protein degradation instead of small
molecules (Békés et al., 2022; Kim et al., 2024; Wang et al., 2023).

Current state of the project:

A PhD position for this project was advertised at the UZH PhD program (Summer 2023), but regrettably,
no suitable candidate was found through this call. Fortunately, Michelle Hofer completed her Master's
degree in our laboratory in the meantime (January 2023 - January 2024). She proved to be an excellent
student and agreed to continue working in the lab on this PhD project. Ms. Hofer passed the entrance
exam for the UZH Doctoral School of Oncology in December 2023 and defended her Master's thesis on
February 29, 2024 (with a grade of 6.0). The following day, March 1%, Ms. Hofer officially started this
project in the laboratory. Within two months, she has designed and cloned six constructs necessary for
this project. In the next few weeks, she will perform pilot experiments for the different screening
approaches. In particular, she will validate if the correct open reading frame is expressed and titrate the
expression levels in our cell models using a few selected peptides. Next, the oligo pool library will be
ordered and cloned into our backbones for systematic screening. Perspective: Following the analysis of
the peptide screens using different approaches in Ewing sarcoma and rhabdomyosarcoma, we intend to
investigate a subset of inhibitory peptides on the stability of the EWS-FLI1 fusion protein in the A673 cell
line (Halo-tagged EWS-FLI1 model).

Prof. Didier Surdez,

Zurich, April 30th 2024
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