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Genomic Instability
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Molecular cancer types in paediatric pan-cancer cohort

I Hepatoblastoma (HB) (n = 16)
I Pilocytic astrocytoma (PA) (n = 105)
Retinoblastoma (RB) (1 = 36)
Ependymoma supratentorial (EPDg;) (7 = 15)
Bl Acute myeloid leukaemia (AML) (7 = 30)
mm B-cell acute lymphoblastic leukaemia,
non-hypodiploid (B-ALL ) (7 = 61)
Wilms tumour (WT) (n = 51)
Ependymoma infratentorial (EPD,;) (7 = 55)
Bl ATRT (n = 19)
B-cell acute lymphoblastic leukaemia,
hypodiploid (B-ALL,,ypo) (7 = 20)
Bl Medulloblastoma Group 4 (MBgg,) (7 = 107)
Bl Ewing's sarcoma (EWS) (n = 24)

B ETMR (ETMR) (7 = 11)

I Medulloblastoma Group 3 (MBgp,) (7 = 60)

Medulloblastoma WNT (MByy) (7 = 21)

B T-cell acute lymphoblastic leukaemia
(T-ALL) (7 = 19

I Neuroblastoma (NB) (n = 59)

Medulloblastoma SHH (MBg,,,) (n = 42)

Adrenocortical carcinoma (ACC) (1 = 8)

Rhabdomyosarcoma (RMS) (n = 21)

Bl High-grade glioma K27wt (HGG_,,.,) (7 = 67)

Bl Osteosarcoma (OS) (n = 42)

High-grade glioma K27M (HGGy. ) (0 = 57)

Bl Burkitt's lymphoma (BL) (7 = 15)

eneity in Osteosarcoma

CHROMOSOME
B LoH

B iIntra-Chr
B nterChr
B loss

W gain

Chen et al Cell Rep 2014

- Adult (n = 3,281)
e C) [ =
2SEEZBEBIZ3S ¢
o b= (] = F I —

Adult cancer types (TCGA)
Acute myeloid leukaemia (LAML)
Bl Breast adenocarcinoma (BRCA)
Ovarian serous carcinoma (OV)
Kidney renal clear cell carcinoma (KIRC)
Glioblastoma (GBM)
Uterine corpus endometrial carcinoma (UCEC)
Colon/rectal carcinoma (COAD/READ)
I Head and neck squamous carcinoma (HNSC)
Bladder urothelial carcinoma (BLCA)
B Lung adenocarcinoma (LUAD)
0 Lung squamous cell carcinoma (LUSC)

Grobner et al Nature2014




Clonal evolution in resistant osteosarcoma

A—Doxorubicin 75 mg/m?/course
P —Cisplatin 120 mg/m?/course
M —Methotrexate 12 g/m?/course
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and/or genome-wide events
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Kinnaman et al Cancer Res 2023
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Single cell RNA-seq of pre- vs. post-treatment tumors

Identify and target
Master Regulators

Re

of Therapy
sistant States

identifies cell state-specific depletion COK7 | o

HDAC3 | o

FGFR1 | o

100 EDNRA 53

STAT3 | 0 o
MS4A2 |10 s8 22 10
CYSLTR1 82 41 10 O
75 CellState CXCR2 |70 4 15 4
AXL |32 6 19 o0
7 Proliferative SSTR2 |55 33 8 7
§ [ Osteoblast-like ITGA2B | 50 26 11 4
; § w0 B vsc-like ol
2 B chondroblast-like g
TERT |42 20 10 7
FGF2 |40 21 6 2
= BIRC3 |3 21 5 o0
PDGFRB |15 20 10 o0
JAK3 |28 11 0 o0
ITGB3 |23 12 0o o0
0 TLR7 |25 6 0 o0
Post-treatment Pre-treatment FGFR4 18 6 1 0
et Treatment AKT1 0 0 0 23
MAP2K2 0 o 0 22
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‘Bottle-neck’ analysis

Tumor Bottleneck Hypothesis

Alternative mutations
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Evaluating tumor evolution in osteosarcoma PDX models
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Replicating MAP therapy in PDX models
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Gene expression analysis of treated OS PDX snRNA-seq

snRNA-seq for 264,401 high-quality tumor nuclei across 12 samples (n =4 / treatment arm)

Unsupervised Clustering of Treated OS PDX

Proportion of Cells per Cluster Across Samplﬂs
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Subpopulation proportions vary between replicates, emphasizing the need for multiple
biological replicates to capture true treatment effects

Jovana Pavisic



Gene expression analysis of treated OS PDX snRNA-seq

Mean Proportion of Cells per Cluster by Treatment
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* Chemotherapy treatment alters cell state composition

* Depletion of ECM-active mesenchymal (osteoblast-primed) CO cells and expansion of Hypoxia-
adapted chondroblast-like C1 cells post MAP chemotherapy

» Stressed/apoptotic cells most enriched after Cisplatin/Doxorubicin, consistent with
predominant cell death occurring with these drugs

Jovana Pavisic



VIPER-inferred protein activity analysis of treated OS PDX snRNA-seq

 Transform gene expression profiles to activity profiles for ~3,000 transcriptional regulators

Unsupervised Clustering by VIPER Protein Activity
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Patient heterogeneity recapitulated in the PDX

Unsupervised Clustering by VIPER Protein Activity
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OncoTarget of treated versus vehicle
tumor cells can identify cell state-
specific therapeutic vulnerabilities
activated post chemotherapy for
therapeutic translation

Jovana Pavisic




Ongoing research and future directions

 Complete MAP treatment of PDX models (n=5 discrete models)

* Analyze single cell data to characterize cell state-specific evolution in response to chemotherapy
treatment

« Utilize regulatory network analysis to identify and target MRs of chemotherapy-resistant disease

* Perform in vivo validation of MR predictions
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A special thank you to #BecauseOfAva, the Levin family, and
all of the OsteoWarriors and OsteoAngels!
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