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Supplementary Fig. 7. Comparing progression-free survival (PFS) of TP53MM, TP53™ TP53WT-pN and TP53WT-
pLoF patients of TCGA BRCA cohort. (a) Bar plot shows the breakdown of BRCA patients into five subtypes,
including “Basal/triple negative”, “HER2*”, “Luminal A”, “Luminal B” and “Normal-like”. Each subtype is further
divided into four subgroups based on TP53 status. (b-f) Comparison of PFS for Basal, HER2*, Luminal A, Luminal
B, and Normal-like subtype, respectively.
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Supplementary Fig. 8. Relationships between p53 status and chemo-and radiation therapy sensitivities after
removing the overlapped genes. (a) Venn diagram shows the overlap between p53 targets used in the LUNG SVM
model, p53 targets used in the BRCA SVM model, the chemotherapy gene signature (recombination proficiency
score, RPS), and the radiation sensitivity signature (RSS). (b-c) Comparison of the RPS scores (represented by -
GSVA here, see Methods) amongst NT, TP53WT-pN, TP53WT-pLoF, TP53MM, and TP53™ in the TCGA LUNG
and BRCA cohort, respectively (similar to Figure 4 a-b). (d-e€) Comparison of the RSS scores amongst NT,
TP53WT-pN, TP53WT-pLoF, TP53MM-pN, TP53MM-pLoF and TP53™ in the TCGA BRCA cohort (similar to Figure
4 c-d). GSVA was used to calculate the PRS and RSS scores. Genes overlapped with p53 targets of either LUNG or
BRCA were removed when calculating the RPS and RSS scores.
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Supplementary Fig. 9. Comparison of p53 expression levels between TP53WT-pLoF and TP53WT-pN samples in
LUNG cohort. (a) Comparison of the TP53 RNA expression. (b) Comparison of the p53 abundance.

46



https://doi.org/10.1101/2022.07.28.501874
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2022.07.28.501874; this version posted July 31, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY 4.0 International license.

1
a
2
TCGA-55-6987

3 /\
4

RNA-seq (hg19) WES (hg38)
6 — . to. .ot D oo oo ED o o T
7 C [ | L1

=
. T B
9 = -
=
10 = .
11 H
12 Mutant allele fraction | _ Mutant allele fraction
13 =44/98 (44.9%) | =2/19(10.5%)
14 TP53 17:9.7577118C>A, V274F TP53 17:9.7673800C>A, V274F
(False negative)
15
b TCGA-55-8621

16
17

RNA-seq (hg19) WES (hg38)
19 Lomr  mme  wme  mme  mme e mme  mme e mme o oo mom e e wme  mme  mmn  ommn e me e
21 5— =

I
1]

N
w
I
|

T WA
—

26 —]

27

28 S

29 Mutant allele fraction = Mutant allele fraction

30 =35/100 (35.0%) =5/93 (5.4%) |

32 TP53 17:9.7577559G>A, S241F P53 17:9.7674241 G>A: S241F
(False negative)

33

34

35

36  Supplementary Fig. 10. Examples of TP53 somatic mutations identified from RNA-seq data but missed by TCGA
37  WES calls. Mutant allele fraction (MAF) is measured by the ratio between the “number of reads supporting the

38  mutant allele” and the “total number of reads” covering the mutation site.

39

47


https://doi.org/10.1101/2022.07.28.501874
http://creativecommons.org/licenses/by/4.0/

OO NOOULDEWNPE

AP DD WWWWWWWWWWNNNNNNNNNNRPRRPERPRPRERERRRPR
NPFPOOVONOOTULEEWNRPOOVONOOTUPEWNRPRPOOOOLONOOUIE WN PP O

P
a v b~ W

bioRxiv preprint doi: https://doi.org/10.1101/2022.07.28.501874; this version posted July 31, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY 4.0 International license.

a _ b
Tumor mutation burden Copy number variation burden
531 o
= (O] ’
3 g 0.75] 1
© < .
g 2. g L, 2 ‘v
8 S 0.501 .
= c Y’
= s 8 4
+ q - €
. 1 (o]
“?’ § 0.251 :
2 . T 2
01 o K 0.001 -
MM ™ RM pLoF pN MM ™ RM pN
P53 TP53 r P53 TP53
P53
c d .
Aneuploidy Score Buffa Hypoxia Score
50 :
30 1
[ o f-..
: g " -
@ 20 - © I i
3 & X 2 3
o ’ £ .
8 r pet r £
£ : £ s
“* m -25 o+
& 5 £ ¥
0 \
MM TM  RM  ploF  pN MM TM  RM  ploF  pN
P53 TP53 T P53 TP53 T
P53 P53

Supplementary Fig. 11. p53 mutants identified from RNA-seq data (indicated as the RM group) exhibit similar
genomic characteristics as the TP53MM and TP53™ groups. Compared to the TP53WT-pN tumors, tumors of the
RM group show increased tumor mutation burden (a), copy number variation burden (b), aneuploidy score (c), and
Buffa hypoxia score (d).
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Supplementary Fig. 12. Genomics alteration status of TP53 and the other well-known tumor suppressor genes
across different TCGA cancer types.
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Supplementary tables

Supplementary tables are included in file “SupplementaryDatal.xIsx” (table s1-s7 and s9) and
“SupplementaryData2.xIsx” (table s8), which contain our main results and numeric data used to generate figures.

Supplementary Table 1
List of p53 target genes used in this study.
Supplementary Table 2
CES scores of p53 target genes in TCGA LUNG, BRCA, COAD, ESCA, Pan-cancer (including 12 types or
subtypes) cohorts.
Supplementary Table 3
The performance metrics of the SVM model in TCGA lung and breast cohorts.
Supplementary Table 4
Genomic and clinical characteristics of TCGA LUNG, BRCA, COAD, ESCA, and Pan-cancer cohorts.
Supplementary Table 5
Gene signatures reflecting chemo- or radiosensitivity.
Supplementary Table 6
Median survival days and CES values of PDX models treated with placebo and radiation therapy (RT).
Supplementary Table 7
List of lung and breast cancer samples that have TP53 missense mutations detected from RNA-seq.
Supplementary Table 8
List of SVM training samples, prediction samples, TP53 original genetic states, SVM-predicted states and
probabilities of TCGA cancers analyzed in our study.
Supplementary Table 9
Summary of SVM models according to the DOME (Data, Optimization, Model and Evaluation) recommendations.
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