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Supplementary Fig. 1 Genetic isogeneity based on ~20K SNPs between PTs and PDXs, using (a) whole
exome sequencing data, (b) low pass whole genome sequencing data, and (¢) RNA sequencing data.
Samples 1932 and 2264 were sampled at two time points from the same patient. Correlation values were

reported by NGSCheckMate (Lee et al. 2017).
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Supplementary Fig. 3 Tumor purity of PTs and PDXs. (a) Tumor purity of PT and PDX samples.

(b) Spearman correlation of tumor purity in PT-PDX paired samples. (¢) Stroma score of PT and PDX
samples. (d) Spearman correlation of stromal scores in PT-PDX paired samples. (e) Immune score

of PT and PDX samples. (f) Spearman correlation of immune score in PT-PDX paired samples.

All these scores were calculated using ESTIMATE based on RNA-seq data. P-values were calculated with
two-sided t-test. For violin plots, the center line represents the median, dashed lines represent the upper
and lower quantiles. For scatter plots, solid black lines represent the linear regression line and shaded gray
around the line represents 95% confidence interval.



f

p=0.38 p=02 p=003 p=0.2 p=0.2 p=004 p=0.6 p=0.6
[ [ — [ RN Q 1 UL
o N x NN N
0, L8 L& S &P 10, L& LE SE LY
) @
— [ ] o) e O
e}
S - ) .
5 e ° g S
] = { e
% 11 8 . ° e o @ tumor-normal o 8 8 o o °PT
-— === - =" = © . = = - -‘- B
© g - ) s . tumor-only E o -8 H p é ol | PDX
5 ) e H 2 8 © -8-.
= $ 8 -3 ° g |-+ o & -&§
5 0.1 [} o S 0.14 ° e O o)
s . = e o
o e [ ] °
[ @
0.01 r r r . 0.01 T T T T
2 o o 3 2 & ot >
& «° < P o <© <© ‘oo‘(\
o N s o O° A <® I
2° NS & ae° Q'S‘O NS N\ @
\>\eﬁ? & 0@ &
PT samples PDX samples
Tumor type EEEEEEEEEEEE  Tumor type EEEEEEEEEEEEEEEE NN T“msgi}xf:mmor
CTNNBT* * % [ CTNNB1 o+« = * mm Hepatoblastoma
M%ggg* M%C:gg - mm Germ Cell Tumor
CA,‘%’-;-IEH* CA%’?’EIXI mm Osteosarcoma
% * Mutation type
PTK2 % PTK. i i
SYNE2 SYNE2 Nissense
MYC [ [ | MYC W | [ | mm Splice site
SETRBY EE SETSBT 'm ] I frame inde!
ESA’}% = Egugé n Large in frame del
TP53 TP53 mmnm SOy umber
T T ]
[ | | .
SETD2 SETD2 == Del(-2)
CDKN2A CDKN2A - Eﬁq'g((f:;;
e e e e e e
CE R R AR ERE A A A A T AR
BB BN B B RBRRIRRAINS LA S L A A A A L
N ROXPONOLINIOITNON~-DONDQ LOEOOLDLOFCOLO(")CO(ONLOCDNQ‘LDNO’(O(DLDCD:F(\INNU)‘LT)@N;LDOEMNN;LOOO’)
- T T AA A N~ ~+—« POONOONOINOODODWA—FTNNOTIONT—DONNNT—OONTON T OO
~ N+ +~+~d+~N — - T v O NO-N~ ~oON+~
[*)] [o)] [o] (2] ©
[ce] [ce] [so) [Se)ce) 'e)
d e Mutations on cancer genes
(median = 0.95)
PDX mutations PDX private mutations 16 == Shared
SBS25 - SBS25 - ] PDX only
14 mm PT only
SBS31 = Weight SBS31 = - Weight 2
0.50 0.50 o
SBS32 - [ SBS32 = [ =
0.25 0.25 :E’
-0.00 -0.00 <
SBS86 = SBS86 =
SBS87 = SBS87 =
1 1 1 1 1 1 1 1
S s S
Q Q Q Q Q Q Q Q AN M~ DO O ANOOTWLOMOMMWOSTouNhNOMOo
XU PSS EXMP NP IR LI BLILCIBLSBLS5
o IS ° © Q9 o - - - - - - - d - - - -
PT-PDX pairs g . S .
P PT/PDX mutation similarity in multiPDX
Tumor type [ ININNENENNNNN L[
CTNNBT* * 5 ! Shared PT PDX Similarity
TP53 = 1795_PDX 5 7 9 0.45
CSMD3 n Mutation type 1795-A_PDX 5 7 7 0.56
MUC16 = Wild type — ’
PTEN* * Missense 1795 PDX-2 5 7 7 0.56
LRP2 == Splice site
CASKINT Nonsense 1826_PDX 18 21 21 0.75
s == Frameshift indel 1826-A PDX 20 21 26 0.74
NS Large in-frame del - 1913_pDX 8 19 15 0.31
SYNE2 L :
TTN 1913-A_PDX 8 19 23 0.24
MYC 1913-B_PDX 9 19 20 0.30
SETDB1 Copy number 1932_PDX 4 6 5 0.57
BRAF 3 Baseline
CDKN2A Gain 1932-A_PDX 4 6 8 0.40
Loss
PTEN 1932-B_PDX 4 6 7 0.44
CTNNB1
SETD2
TP53 PT *% <— PDX
CCND3
KDM2B
AN ANDDTINODDODDIOINLONMOOTNOMWOWL OM
OO A NDOLOLOOOOMOVOUWVIL OANLL ©OMOWLAN O N
ERAVE 2YLEWR2ORXREOJ2OELRE22
Tumor type

== Osteosarcoma

mm Clear Cell Sarcoma

== ERMS

== Hepatoblastoma
Wilms Tumor
== Germ Cell Tumor

== Pleomorphic Sarcoma == Neuroblastoma

Supplementary Fig. 4 Mutational similarity between PTs and PDXs. (a) Comparison of mutation rate between
tumors with and without a matched normal. (b) Comparison of mutation rate between PT and PDX samples. Tumor
subtypes with less than10 samples were dropped in comparisons. The p-values were calculated with two-sided Wilcoxon
rank sum test. (c¢) Heatmap of cancer gene alterations in PTs and PDXs. Asterisks indicate oncogenic or likely oncogenic
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Supplementary Fig. 6 Telomere lengths of childhood cancer. (a) Spearman correlation of telomere length
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Supplementary Fig. 8 Copy number landscape of PDXs and PTs. (a) Recurrent amplification (red) and
deletion peaks (blue). Highlighted are those with FDR<0.25. Cancer genes are noted for each peak. The
peaks are called using GISTIC2. The y-axis represents GISTIC score. (b) Comparison of aggregated copy
number changes from IGV between PTs and PDXs by cancer type. The y-axis in each plot represents the
percentage of samples. Red, amplification; Blue, deletion.
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Supplementary Fig. 9 SCNA conservation in PDX. (a) Chromosome instability index (CIN) across pan-cancer,
including total CIN (left), deletion CIN (middle) and amplification CIN (right). The box represents the interquartile
range (IQR), and middle line represents median. Whiskers represent values within 1.5xIQR of the upper and lower
quantiles respectively. (b) Spearman correlation of CIN in paired samples. The black line is the linear regression
line. The error band represents 95% confidence interval. (c) Pairwise correlation of copy number profiles based on
cancer genes. Samples with total CIN < 0.1 were excluded from the heatmap. (d). Pairwise correlation of copy
number profiles in samples with multiple PDXs. (e) Correlation of copy number profiles across the three evolution-
ary patterns. P value was calculated with two-sided Wilcoxon rank sum test. Boxplots are interpreted as in a. (f)
Length of focal events. The stacked bars represent length of focal CNV found in both PT and PDX (orange), PT
only (green) and PDX only (blue). Bars on the left represent PTs, bars on the right represent PDXs.
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Expression of LRPAP1

Supplementary Fig. 10 Expression conservation and gene fusion. (a) Pairwise correlation of gene expression
between group 1 and group 2 tumors. The box represents the interquartile range (IQR), and middle line represents
median. Whiskers represent values within 1.5%IQR of the upper and lower quantiles respectively. P value was
calculated with two-sided Wilcoxon rank sum test. (b) Counts of gene fusions across tumor types. Each triangle
represents a PDX sample. Boxplot is defined as in a. (¢) Counts of Gene fusion per sample. (d) Overlap of gene
fusions in six PT-PDX pairs. (e) The scatter plot of LRPAP1 and PDGFRA expression. Red dots represent samples
with the LRPAP1-PDGFRA fusion.
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