
Supplementary Figure Legend
Supplementary Figure 1. Survival comparisons between HCC patients stratified by TP53
mutational status. (A) The Overall survival of patients in TP53 MT and WT group. The
Kaplan-Meier plot as well as number of patients at risk for each group was shown. (B) Similar
with (A), but using Disease-specific survival information.
Supplementary Figure 2. The intersection of up-regulated differentially expressed genes
identified by the three methods. (A) Up-regulated DEMs in TP53 MT group. (B) Up-regulated
DEMs in TP53 WT group. (C) Up-regulated DELs in TP53 MT group. (D) Up-regulated DELs in
TP53 WT group. (E) Up-regulated DEmis in TP53 MT group. (F) Up-regulated DEmis in TP53
WT group.
Supplementary Figure 3. The intersection of down-regulated differentially expressed genes
identified by the three methods. (A) Down-regulated DEMs in TP53 MT group. (B)
Down-regulated DEMs in TP53 WT group. (C) Down-regulated DELs in TP53 MT group. (D)
Down-regulated DELs in TP53 WT group. (E) Down-regulated DEmis in TP53 MT group. (F)
Down-regulated DEmis in TP53 WT group.
Supplementary Figure 4. Enrichment analysis on DEMs identified from TP53 WT HCC
samples. (A) GO Biological Process enrichment analysis results. The enriched terms for
up-regulated and down-regulated DEMs were marked with red and cyan colors. (B) Similar with
(A), but using KEGG database. (C) Similar with (A), but using Reactome database.
Supplementary Figure 5. Survival analysis on patients stratified by expressions of ceRNA
network nodes. (A-C) Kaplan–Meier survival curves showed the overall survival of patients
stratified by high/low (A) AC017104.6, (B) RP5-1092A11.5 and (C) RP11-365O16.6 expression.
(D) Heatmap illustrating the concomitant expressional patterns of ceRNA network nodes. (E-F)
Kaplan–Meier survival curves showed the (E) overall survival and (F) disease-specific survival of
patients stratified by high/low network node expression.
Supplementary Figure 6. Associations between expression of RP5-1092A11.5 and immune
infiltrating cells in TP53 MT group. (A-D) Correlation analysis results on four cell types,
including (A) Common lymphoid progenitor, (B) T cell CD4+ T helper (Th) 2, (C) T cell CD4+
memory and (D) Mast cell. Correlations were quantified by Spearman’s rank correlation
coefficients.
Supplementary Figure 7. Associations between expression of AC017104.6 and immune
infiltrating cells in TP53 MT group. (A-D) Correlation analysis results on four cell types,
including (A) Common lymphoid progenitor, (B) T cell CD4+ T helper (Th) 2, (C) T cell CD4+
memory and (D) Mast cell. Correlations were quantified by Spearman’s rank correlation
coefficients.
Supplementary Figure 8. Associations between expression of RP11-365O16.6 and immune
infiltrating cells in TP53 MT group. (A-D) Correlation analysis results on four cell types,
including (A) Common lymphoid progenitor, (B) T cell CD4+ T helper (Th) 2, (C) T cell CD4+
memory and (D) Mast cell. Correlations were quantified by Spearman’s rank correlation
coefficients.
Supplementary Figure 9. Comparisons on immune cell infiltrations between patients
stratified by TP53 mutational status as well as survival analysis results incorporating tumor
microenvironment difference. (A) Statistical differences of immune cell infiltrations in TP53
MT and TP53 WT group. Significantly different immune cell types were marked with cyan color



while types positively correlated with ceRNA network nodes were marked with red. Infiltration
levels were compared using Wilcoxon rank sum test adjusted by Benjamini & Hochberg method.
(B) Kaplan–Meier survival curve showed the overall survival of TP53 MT patients with different
infiltrations of T cell CD4+ T helper (Th) 2. (C) Similar with (B), but using disease-specific
survival. (D) Similar with (B), but focusing on Mast cell. (E) Similar with (D), but using
disease-specific survival. (F) Similar with (B), but focusing on T cell CD4+ memory. (G) Similar
with (F), but using disease-specific survival.
Supplementary Figure 10. Relationship between cancer-immunity cycle activity and ceRNA
network nodes. (A) Heatmap illustrating the correlations between cancer-immunity cycle steps
and ceRNA network nodes in TP53 MT patients. Clusters with high correlation values were
marked with red rectangle. (B-E) Correlation analyses between the activity of “infiltration of
immune cells into tumors” step and expressions of ceRNA network nodes in TP53 MT group,
including (B) PTBP1, (C) AC017104.6, (D) RP5-1092A11.5 and (E) RP11-365O16.6.
Correlations were quantified by Spearman’s rank correlation coefficients.
Supplementary Figure 11. Correlation between chemotherapy resistance-related genes and
the expression of ceRNA network nodes. (A) Heatmap illustrating the correlations between
chemoresistance genes and ceRNA network nodes in TP53 MT patients. Clusters with high
correlation values as well as the corresponding nodes were marked with red rectangle. (B)
Expressions of PTBP1-associated chemoresistance genes in TP53 MT, TP53 WT and normal
group.
Supplementary Figure 12. Dynamics on the DNA methylation level of PTBP1-related probes
and their associations between DNA methylation regulators. (A) Line plot depicting the
alternation trend of PTBP1-related probes with observable group-wise methylation difference. The
only probe with methylation level inversely correlated with the expression trend of PTBP1 was
marked with red color. (B) The distribution of DNA methylation levels of probe cg02086742
probe in TP53 MT, WT and normal group. (C-D) The distribution of two DNA methylation
erasers’ expression in TP53 MT, WT and normal group, including (C) TET1 and (D) TET3 protein.
Values were compared using Wilcoxon rank sum test. ns: not significant, *: p-value<=0.05; **:
p-value<=0.01, ***: p-value<=0.001, ****: p-value<=0.0001.
Supplementary Figure 13. Distribution on the sensitivity of drugs better responded to TP53
WT group. (A-D) Comparisons on IC50 values of drugs with higher sensitivity in TP53 WT
patients, including (A) JQ1, (B) NU7441, (C) SB216763 and (D) ZM447439. Values were
compared using Wilcoxon rank sum test. *: p-value<=0.05, ****: p-value<=0.0001.



Supplementary Figure 1

A B



Supplementary Figure 2

A

E

C

F

D

B



Supplementary Figure 3

A

E

C

F

D

B



0 2 4

TP53 Regulates Transcription of Caspase Activators and Caspases
Cytochrome c-mediated apoptotic response

Activation of caspases through apoptosome-mediated cleavage
GLI proteins bind promoters of Hh responsive genes to promote transcription

Apoptotic factor-mediated response
Ligand-receptor interactions

VEGFR2 mediated vascular permeability
Mitotic Telophase/Cytokinesis

Trafficking and processing of endosomal TLR
CD28 co-stimulation

Regulation of TP53 Activity through Association with Co-factors
Signaling by PDGF
CYP2E1 reactions

Complement cascade
Transport to the Golgi and subsequent modification

Initial triggering of complement
COPII (Coat Protein 2) Mediated Vesicle Transport

ER to Golgi Anterograde Transport
HSF1 activation

COPI-mediated anterograde transport
Class C/3 (Metabotropic glutamate/pheromone receptors)

Anchoring of the basal body to the plasma membrane

0 3

Selenocompound metabolism

Insulin signaling pathway

Apoptosis

Cell adhesion molecules

Fc epsilon RI signaling pathway

Regulation of actin cytoskeleton

T cell receptor signaling pathway

Insulin resistance

Hematopoietic cell lineage

SNARE interactions in vesicular transport

Complement and coagulation cascades

PD-L1 expression and PD-1 checkpoint pathway in cancer

Supplementary Figure 4

A B

C

0 3

I-kappaB phosphorylation 
regulation of T cell mediated immunity 

epithelial cell migration 
regulation of interleukin-2 production 

positive regulation of cell differentiation 
positive regulation of leukocyte tethering or rolling 

positive regulation of cell junction assembly 
positive regulation of interferon-gamma production 

protein localization to basolateral plasma membrane 
endothelial cell migration 

response to iron ion 
cellular response to iron ion 

positive regulation of membrane depolarization 
apoptotic process 

axonogenesis 
positive regulation of apoptotic process 

regulation of release of cytochrome c from mitochondria 
cellular response to metal ion 

negative regulation of translation 

-log10(p-value)

D
ow

n-
re

gu
la

te
d

U
p-

re
gu

la
te

d

-log10(p-value)

D
ow

n-
re

gu
la

te
d

U
p-

re
gu

la
te

d

-log10(p-value)

D
ow

n-
re

gu
la

te
d

U
p-

re
gu

la
te

d



Supplementary Figure 5

A B C

D

E F



Supplementary Figure 6

A B

C D



Supplementary Figure 7

A B

C D



Supplementary Figure 8

A B

C D

A B



Supplementary Figure 9

A B C

D

F

E

G

0 10

T.cell.CD8.
T.cell.gamma.delta

Eosinophil
T.cell.regulatory..Tregs.

Myeloid.dendritic.cell.activated
T.cell.CD4..naive

Neutrophil
T.cell.CD8..effector.memory

Macrophage.M1
B.cell.plasma

B.cell.naive
T.cell.CD4...non.regulatory.
T.cell.CD8..central.memory

NK.cell
B.cell.memory

T.cell.CD8..naive
T.cell.CD4..effector.memory

Myeloid.dendritic.cell
B.cell

Common.myeloid.progenitor
Cancer.associated.fibroblast

microenvironment.score
Endothelial.cell

Common.lymphoid.progenitor
immune.score

T.cell.CD4..memory
stroma.score

T.cell.NK
Class.switched.memory.B.cell

Monocyte
Granulocyte.monocyte.progenitor

Macrophage
T.cell.CD4..central.memory
Plasmacytoid.dendritic.cell

T.cell.CD4..Th1
Mast.cell

Hematopoietic.stem.cell
T.cell.CD4..Th2
Macrophage.M2

-log10(p.adj)



Supplementary Figure 10

A

B

ED

C



Supplementary Figure 11

A

B



Supplementary Figure 12

A B

C D



Supplementary Figure 13

A B

C D


