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Figure S1, related to Figures 1-5
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Figure S1. Analysis pipeline for somatic mutations, gene expression, RNA fusions, and copy number profiling in pediatric

PDX tumors, Related to Figures 1-5. Figure S1 displays an overview of analysis methods utilized. Genomic DNA from PDX tumors

was used for SNP array copy number analysis (A, N = 252), short-tandem repeat identity testing (B, N = 261), quantitative PCR to
assess human:mouse DNA content (B, N = 35 samples with N = 3 technical replicates), and whole exome sequencing (C, N =

240). Total RNA from PDX tumors was used for whole transcriptome sequencing (D, N = 244). See Table S1 for Ns per assay per
histology and Table S2 for STR profiles. Unless otherwise noted, Ns denote biological replicates.




Figure S2, related to Figure 1
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Total 252 100%
Reported Ethnicity
African American  European Hispanic or Latino Mixed Non-Hispanic Other Unknown
African 5 1 0 0 2 0 14
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Figure S2. Ethnicity prediction, Related to Figure 1. Principal components analysis grouping of European, African, East Asian, and
South Asian/Hispanic HapMap reference populations used to predict PDX ethnicities (A). The first two principal components
calculated from SNP array genotypes for PDX models (circles, N = 252) are plotted alongside HapMap reference samples (triangles,
N =1,184). Dashed boxes represent the cutoffs used to classify PDXs into four broad population groups: European (including
HapMap CEU and TSI population samples), African (ASW, LWK, MKK, and YRI), East Asian (CHB, CHD, and JPT), and South
Asian or Hispanic (GIH and MXL). Tabulated counts and frequencies of ethnicities in PDX cohort (B) and a comparison table of
reported versus inferred ethnicities in the PDX cohort (C). Ns represent biological replicates.
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Figure S3, related to Figure 2
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Figure S3. Mutational signatures and tumor mutational burden, Related to Figure 2. Mutational signatures per model displayed

as proportion of signatures in a stacked barplot (A) Models with > 50 mutations are depicted (Newens = 82, Nown = 32, Nuwis = 98). Tumor

mutation burden by histology across N
rank order by median (y-intercept) and Ns per histology are listed. Lollipop plots for oncogenic mutations in DNA repair genes, PMS!

and MSH? for hypermutated model, IC-1621GBM (C). Ns represent biological replicates.



Figure S4, related to Figure 2

A Solid Tumors B Acute Lymphoblastic Leukemias
MDM4
ABL
N AKT3
Ewing Sarcoma (n = 10) ) ELK4 BCP-ALL (n=32) iAMP21
k! 1q gain ‘c(hrs gain t;/(7r72 gain ) PARP1 ~
© » T »
g g
16q loss IKZF1™ CDKN2A
CDKN2B
Medulloblastoma (n = 18) MLL-ALL (n =10)
ccg) " s m ’ “ “ ‘ h ’ h b E’ u— el T s TR I S S Wk
- -
MYCN Neuroblastoma (n = 35) ‘1( 7q gain Ph+/-like-ALL (n = 22)
- L
T I'll'\ WS gsm - PR s -'.‘\~ - J’ N @ g e -F~1 P e W
& 11q loss 3
1p loss IKZF1" coknza
CDKN2B
Osteosarcoma (n = 34) T-ALL (n=19)
o °
2 ~ ¥ & b L
e B L o
g 3 ”
CDKN2A
CDKN2B
Wilms (n =12)
1q gain
2 14
©
x u—J. e R, Wt g b
©
o
-

169 loss

3
S
2
N s
2
4]
3

400

low

o 5%
[}
300 2 .

2 Breakpoint
50% 50% 50% 50% N

5 Density

E M high

o

g

o

a

Number of Breakpoints

50%
200
100 2 B 25%
o ) )
-—— ]~ sidFeoBE— E 0%

1 193
5 39%
3%
z 0%
By 25%
3 20%
1 7% 17% 17% 17%
L 12%
5 1
6 1
8
S

1
6
\/Qﬁ

\eoe,y@@\m&:\&& &bﬁo/@/@%\m@,y/yzv\y@&&% o@q’é‘g\\o@t\o@b & v\y%qz&io“\zgo o&b@‘{@@ q’@& ,@‘ip&béﬁeoz\@ @&0@&%@&0 & %@(SD & 0&0\0@05'\/ & &*@a’\é\ 7 :P&'D ) c-)o"&og 0\"&%&\"&0}& Q‘v\y v\/\;\"?\/V
S S o Cféoo‘\oa&é‘z /\q 5 'i\°°/q9 o S ' F s '}«&iv\&@oﬁg & e Ky @”‘3\«@\6"\ (g\@c&\‘;‘,\v?ég_@@x ‘?@cﬁz\\a@%&é@\ S o‘@"@%’f&\\“ o
Qé’d (\5\2\ 5 e Sy A é&;&?&\\ IO & aé& & ei@&\\ i@c‘i Pl & & cﬁ@%‘% S Q‘;e&\
& & < o ° T & o <
Histology Histology

Figure S4. Copy number and breakpoint density. Related to Figure 2. Plotted are genome-wide copy-number profiles for
histologies with N = 10 models (Panel A, solid tumors: Ewing sarcoma, N = 10; Medulloblastoma, N = 18; Neuroblastoma, N =

35; Osteosarcoma, N = 34; Wilms, N = 12 and Panel B, leukemias: BCP-ALL, N =32; MLL-ALL, N = 10; Ph+ or Ph-like ALL, N =
22; T-ALL, N = 19). Canonical broad and focal lesions are annotated by histology. Breakpoints per histology are plotted in C
(boxplots are graphed as medians with box edges as first and third quartiles; detailed Ns in Table S4) and breakpoint density across
histologies is plotted in D (displayed as % of models per histology with N/total; details in Table S4). Ns represent biological
replicates.



Figure S5, related to Figures 4 and 5
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Figure S5. Classifier scores and mutational signature correlations, Related to Figure 4. With osteosarcoma models removed from
analysis, 7P53 classifier scores were still significantly higher (Nwr = 180, Nur = 34, Wilcoxon p = le-11) in models with a TP53
alteration (A), but alterations in other pathway genes don’t consistently phenocopy 7P53 inactivation (B). Models containing fusions
had highest classifier scores, followed by models with SNVs and CNVs, respectively (C, Kruskal-Wallis p = 9.8e-11, Nwr = 120,
Nrusions = 14, Naw = 81, New = 85). Post hoc Wilcoxon p-values and group comparisons are displayed. Panel D breaks down the data in
C by gene. Validation of mutational signatures via Pearson correlation matrix: Signatures 2 and 13 correlate strongly (R = 0.6, p=
6.5e-25, N =260), Signature 1 is inversely correlated with impaired DNA repair mutational signatures, 3 (R =-0.41, p=3.29¢-11 ,N
=260) and 6 (R =-0.54, p = 8.12e-20, N = 260) (E). Hierarchical clustering depicts tissue-specific enrichment within each histology
(F, N =244, NES = normalized enrichment score). All Ns denote biological replicates.



