Molecular profiling from next-generation sequencing (NGS) reveals new
potential therapeutic targets in patients with pediatric-type sarcomas
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Introduction

Effective therapy in pediatric-type sarcomas for adult patients remains
an unmet need, with older age being a poor prognostic factor.”? NGS can
identify potential therapeutic targets and characterize the tumor
microenvironment (TME) in these patients.

Methods

Whole-exome and whole-transcriptome NGS were performed on samples
from 16 patients aged 4-62 years with pediatric-type fusion-driven sar-
coma (PTFDS: Ewing sarcoma — EwS, alveolar rhabdomyosarcoma — AlvR,
Table 1) to identify potentially targetable molecular events and classify
samples into TME subtypes. The frequency of targetable events was
compared between younger and older patients; the selected cutoff of 30
years is a common age limit in disease-specific clinical trials (Table 2).

Table 1. Patient characteristics

N of samples Age, median (range) Disease stage
16 28 (4-62) IVA-IVB 16 (100%)
Sex Diagnosis Alveolar

€

rhabdomyo-
sarcoma

Male 8 (50%) Ewing sarcoma 11 (69%)
Female 8 (50%)

Ewing sarcoma

Alveolar rhabdomyosarcoma 5(31%)

Table 2. Quantity of disease-specific clinical studies
enrolling patients up to or beyond 30-year-old age limit

Ewing sarcoma Alveolar rhabdomyosarcoma
Age, years 0-30 >30 0-30 >30
Worldwide 50 32 2 1
Number
of studies
United States | 27 16 1 0

Table 2. Additional selection criteria: Study Status — “Recruiting” or “Not yet recruiting”,
Study Type — “Interventional”. Source: https://clinicaltrials.gov/, date of search 08/08/2024.

Figure 1. Genetic events and transcriptomic charac-
teristics in PTFDS patients
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Overview of genetic alterations and transcriptomic characteristics of the cohort
of patients with PTFDS.

Figure 2. Frequency of targetable genetic events
between younger and older patients
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Figure 3. Gene expression profiling of TME subtypes
In PTFDS patients
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Transcriptomic-based TME classification. Heatmap of PTFDS cohort classified into
4 distinct TME subtypes based on the expression of 23 functional gene expression
signatures.® TME subtype: IE — Immune-enriched.

Figure 4. Proportions of TME cell populations
revealed by deconvolution
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Results

Detected genetic events included EWSRI1-FLI1 (n =9), PAX3-FOXO1 (n =5),
and EWSRI-ETV4 (n = 1) fusions; RB1 (n = 1) and PTEN (n = 1) losses;
somatic and germline CDKN2A (n = 2) mutations, somatic TP53 (n = 2),
PIK3CA (n = 1), ATM (n = 1) and germline BRCAI (n = 1) mutations; FGFR4
(n=2),MYC(n=1),and EZH2 (n = 1) amplifications (Fig. 1).

We hypothesized that worse outcomes in older PTFDS patients could
be associated with increased frequency of additional targetable driver
events. We compared the frequency of targetable genetic events
between younger (4-28 years, median = 23) and older (32-62 years,
median = 40) patients with EwS and AlvR. Targetable events were more
common in older (71%, 5/7) compared to younger patients (22%, 2/9),
albeit the sample size was too small to reach statistical significance (Fig. 2).

Transcriptomic-based TME profiling showed that 94% (n = 15) of patients
had Fibrotic or Immune-desert subtypes associated with a predicted
poor response to immune checkpoint inhibitors (ICI). One EwS patient
had an Immune-Enriched subtype associated with predicted benefit
from ICI (Fig. 3, 4). The distribution of TME subtypes within sarcoma
types conforms well with previously reported lack of response to ICI
in PTFDS patients.>®

Conclusions

Comprehensive molecular profiling revealed targetable events that may
benefit older patients with PTFDS by expanding potential therapeutic
options and inclusion in biomarker-driven trials without strict age limits.
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