Genomic and transcriptomic analysis of chondrosarcomas

to explore new potential treatment options
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Introduction

Chondrosarcoma (CS) is the second most common primary

bone sarcoma.’

It is chemoradiotherapy-resistant, with few
therapeutic options. Here, we performed comprehensive
profiling of CS samples to explore new potential treatment

options that may aid in treatment selection.

Methods

CS samples (n = 24) from an internal database (conventional

(n = 13), dedifferentiated (n = 7), mesenchymal (n = 3), anc
clear cell (n = 1) subtypes) were analyzed by whole exome
sequencing (WES) and RNA-seq as part of BostonGene’s Tumor
Portrait™ test. Results were analyzed retrospectively to detect
genomic and transcriptomic changes and to classify tumor
microenvironment (TME) subtypes.

Table 1. Patient characteristics

N of samples Age in years, median Histological subtype

(range)
24 53.5(21-77) Conventional 13 (54%)
Sex Disease stage Dedifferentiated 7 (29%)
Male 15 (62.5%) 1A = 1] 5 (21%) Mesenchymal 3 (13%)
Female 9 (37.5%) IVA - IVB 19 (79%) Clear cell 1 (4%)

Table 2. Selected patients in the cohort whose duration of treatment (DoT)
> the median DoT for agents of the same therapeutic class

Patient  Regimen LoT DoT, Target TME Histological

number months  expression  subtype subtype

Ptl16 Regorafenib 1 8 All low F (fibrotic) D (dedifferentiated)

Pt20 -E?Dzzfiapnatmglb 2 5 lI:/iIghT |E (immune-enriched) D (dedifferentiated)

Pt05 INBRX-109 5 20 IilgthRSFlOB |E (immune-enriched)  C (conventional)

Pt01 INBRX-109 2 17 TNFRSFL0B £ (fibrotic) C (conventional)

Pt02 INBRX-109 2 9 IigthRSFlOB F (fibrotic) C (conventional)

Pt01 Pembrolizumab 1 6 PDL.l F (fibrotic) C (conventional)
medium

Pt19 Pembrolizumab 2 5 II?iIg)hLl |E (immune-enriched) D (dedifferentiated)

Best radiological responses to treatment were not available for assessment. LoT — line of therapy.

Figure 1. Expression of potential therapy targets based

on transcriptomic analysis
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Transcriptomic-based gene expression analysis. Histology: C — conventional, D — dedifferentiated,

M — mesenchymal, CC — clear cell.

Figure 2. Molecular alterations in the chondrosarcoma cohort
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Figure 3. Gene expression profiles for the tumor
microenvironment (TME)
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Figure 4. TME deconvolution
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Cellular composition of the TME reconstructed based on gene expression profiling.> Histology:
C — conventional, D — dedifferentiated, M — mesenchymal, CC — clear cell.
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Results

We found alterations in several receptor tyrosine kinases (RTKs),
some of which are not targeted by current CS drugs (MET, EGFR;
Fig. 1). Given the rarity of CS, the impact of other detected
mutations is unknown and warrants further studies (Fig. 2).

Our analysis revealed 14 samples with Fibrotic (F), 7 samples
with Immune-enriched (IE), and 3 samples with Immune-desert

(ID) TME subtypes, with most of dedifferentiated CS being IE
(4/7) and conventional CS being F (10/13; Fig. 3) subtypes.
Moreover, IDH1/2 mutation was found in 11 samples; 9 had an F

TME characterized by high prevalence of stromal components

and weak immune infiltration (Fig. 4). All samples exhibited
microsatellite stability, and 23 had low (< 10 mut/Mb) tumor
mutational burden.

Conclusions

Comprehensive profiling of a CS cohort identified alterations
in targeted (PDGFR, VEGFR, FGFR) and untargeted (MET, EGFR)
RTKs, indicating a possibility to expand TKI options for treating

CS. This could lead to more clinical trials for which CS patients
may be eligible. Moreover, other mutations uncovered may
be potential biomarkers or drug targets that warrant further

studies. High prevalence of non-IE TME subtypes in CS implies
non-immunotherapeutic options to be more appropriate.
Our findings form the basis for future research to improve
treatment options and outcomes for CS patients.
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