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human disease
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Genomic Hallmarks of Osteosarcoma

Tumor suppressor loss

TP53
(TP53, MDM2, COPS3)

RB1

00000000
00000000
00000000
00000000

Highly rearranged genomes

Copy Number changes
gain/loss

Structural Variants

Lorenz, S. et al. U. Oncotarget 7, 5273-5288 (2015).

KOCH INSTITUTE
for Integrative Cancer Research at MIT



Chromothripsis generates complex genomic rearrangements

Wildtype chromosome (germline)

Factors that may

instigate chromothripsis l ; ; ;
e.g. mutant p53

Catastrophic chromosome breakage

A lll'ml.
m g ab

o)
DNA repair] ||
v v
Derivative chromosome Fragments lost to cell
Allc ofleE 8 D f@m " @
Amplified circular chromosomes
(typically harboring oncogene(s))

OO0

Tumor development/progression

ripsis

100

75

25

Breast-DCIS
Breast-LobularCA

Prost-AdenoCA

Lung-SCC
Panc-AdenoCA
SoftTissue~Leiomyo

Ovary-AdenoCA
Stomach-AdenoCA

Biliary-AdenoCA

Bladder-TCC

Kidney-RCC

High confidence

- Canonical

. With other complex events

Low confidence

B cenonical

ﬁ With other complex events

3
1
5
i 0 0 00
2w 1T
< < § o 2 Q< o 2 9
THHITHIRI
225 ¢ 3 i i3 383237 %%
< < . ez & ] £ < k]
§§J§0085'§:5§E,4§%§§§
52 o
S

Cortés-Ciriano, I. et al. . Nat Genet 52, 331-341 (2020).
Lorenz, S. et al. U. Oncotarget 7, 5273-5288 (2015).
Korbel, J. O. & Campbell, P. J. Cell 152, 1226-1236 (2013)

KOCH INSTITUTE
for Integrative Cancer Research at MIT



Murine Osteosarcoma reproduces key features of human

disease
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mOS bears a comparable single nucleotide variant and
structural variant burden to human disease
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mOS recapitulates complexity of rearrangements found in
human osteosarcoma

N (-} T =
RNV fode] |
| -
>=12
10-
'] Mouse OS
E -
5 6
L . Ll T
8
o 2- B \!w-——__— o - |
N iy
0 20 40 60 80 100 120 140 [ 20 40 60 80 100 120 0 20 40 60 80 100
Chromosome 7 (Mb) Chromosome 11 (Mb) Chromosome 15 (Mb)
G100k 26 = ==
53 - | — 4 Ef -
12UNV (~/-) o W
h2ZhiNV (++) = ><
DUP (-/+) o
—
i =
>=10
]
: Human OS
uman
4
——  —
2
. - — (o —
e —
[ 7 N D Ee [ | [ T 1 [ 1 [T T T 1
0 25 50 75 0 25

50
Chromosome 17 (Ib)

Chromosome 19 (Mb)
[

KOCH INSTITUTE
for Integrative Cancer Research at MIT

lanthe Van Belzen




Complex genomic rearrangements can amplify
oncogenes
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MYC is amplified in ecDNA
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MOS generates a range of genomic complexity, including
complex genomic rearrangements
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Multi-region sequencing reveals tumor evolution and
heterogeneity
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mOS maintains initial karyotype and displays ongoing
evolution
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Metastatic murine osteosarcoma can undergo continuous
structural rearrangement
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Conclusions from the model

Similar TMB and SV burden to Generates a range of genomic Tool to study chromothripsis and
human OS complexity immunogenomics
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