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Figure S1. Principal component analysis of GEO datasets before and after eliminating batch effect.
Principal component analysis was used to present the results of eliminating batch effect. (A) and
(B) are the analysis results of GEO datasets before and after eliminating batch effect, respectively.
As seen, the batch effect was observed in a clear way in (A), while in (B), the samples of different
datasets distributed in several concentric circles. This figure proved that the batch effect was
significantly eliminated in our research.
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Figure S2. A nomogram using prognosis-related ICAGs to predict overall survival. The
nomogram was developed by using the functions provided in the R package regplot (version
1.1). The red parts represent the prediction results of one sample from the GEO datasets.
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Figure S3. Analyses on SNV of the 8 selected ICAGs on the validation set. (A) Variant
classification; (B) Variant type; (C) SNV class counts; (D) Variants per sample; (E) Variant
classification summary; (F) Variant ratio; (G) Waterfall plot for SNV; and (H) Mutation

frequency of each gene.
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Figure S4. Analyses on CNV of the 8 selected ICAGs on the validation set. (A) CNV summary
for each ICAG; (B) Heterozygous amplification and deletion of each ICAG. (C) Homozygous
amplification and deletion of each ICAG.
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Figure S5. Regulatory network analyses on the 8 selected ICAGs based on all TCGA data. (A)
The miRNA-mediated regulatory network. A node represents a miRNA or a gene, while an edge
represents a regulatory relationship between a miRNA and a gene. Node size represents the
node’s degree, and edge width is positively correlated to the absolute value of the correlation
coefficient. (B) The IncRNA regulatory network. A blue circle represents a IncRNA while a red
polygon represents a gene. Deeper color of edge represents a stronger correlation.
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Figure S6. DNA methylation and m6A analyses on the validation set. (A) The scatterplots show
the relationships between expression and DNA methylation levels of ICAGs. Each red line
represents a fitted linear regression model, and relevant light-red zone represents the confidence
interval (B) The expression levels of m6A regulatory genes were compared between high- and
low-risk groups.
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Figure S7. Pathway activity analyses on the 8 selected ICAGs. Heatmap (A) and pie charts (B)
for the percentage of cancers in which the gene has an effect on the pathway among the 32
cancer types of TCGA by using GSCA (percentage = number of activating or inhibiting cancer
types / 32 * 100%). (C) A pathway was significantly affected by the selected ICAGs, which was

obtained by using the cBioPortal online platform.

——




A regulation of DNA metabolic process | B
DNA repiication
DNA-dependent DNA replication
positive regulation of DNA metabolic process |
cell cycle G2/M phase transition
double-strand break repair
G2/M transition of mitotic cell cycie 1
recombinational repair-
double-strand break repair via homologous recombination {
chromosome segregation {

chromosomal region
chromosome, centromeric region {
cell-substrate junction
cell-substrate adherens junction
focal adhesion

spindle

Kinetochore {

condensed chromosome {
spliceosomal complex

nuclear envelope

qualue

cell adhesion molecule binding{
cadherin binding

helicase activity

single-stranded DNA binding

catalytic activity, acting on DNA

DNA helicase activity

ubiquitin-like protein transferase activity
ubiquitin-protein transferase activity
catalytic activity, acting on RNA-
DNA-dependent ATPase activity

T
H

a
g
8
8

logFC

Terms |
=

[ reguiation of ONA metaboiic process || ONA repicaton [T] ONA-dependent DNA repication

o ] onA . s

Cell cycle

Focal adhesion

Spliceosome 4

Homologous recombination
Bacterial invasion of epithelial cells
Adherens junction

DNA replication

Pertussis 1

Regulation of actin cytoskeleton
Ubiquitin mediated proteolysis -

Proteasome
Pathways of net ion — multiple di
" . [
Amyotrophic lateral sclerosis avalve
Cellular senescence

" . 0.001

Spinocerebellar ataxia
Hippo signaling pathway - 0.002
Small cell lung cancer 0003
0004

Proteoglycans in cancer

Axon guidance

RNA transport

Hepatocellular carcinoma

MAPK signaling pathway -

Fanconi anemia pathway 4
Pathogenic Escherichia coli infection
Endocytosis

mRNA surveillance pathway -

| ]
I

[ ]

]

[ ]

]

|

.

[

[ ]
.
]
]

[ 1

.

[ ]

Alzheimer disease | [INRGTENRNEGT
[ ]
[ ]
I
]
|
[

[ |

.
[ 1
[ |
]
||

o logFC
Prion disease [ cororce (] Focatasheson [ spicscsome 9
Huntington disease Terms D |
Prostate cancer . Homologo. -1 3
E 0 100 200 F
siooan
g
faad g 1
AN
\ T T spock
& il H i ‘
]‘;‘ (IRl sFTP8
e 4 L PP cneaz
i PGS ‘coL1iat
CVWY‘SO
21 Sl SHOX2
cvpeere, *:
.
5 caonreoe SEUSL
)
X pLdis %, . w
° CYPaZZP o CYPABY JAF15 * Down
™ ®, *  No Sig
-? GKN2 .;DG fanid °
-
L 202! ioxars
it oF2-AS &
o] oy O # S
CYP17A1  LHX1
. BNC]  cacNG
! or2
Loc112288408 oot LARCI®
weocde : 5 .
i oSO EMX2
apoar ¢ SEMX20S
WFDCS o NKX2-5'
t3 Apees
) - o
A4 . o . .
04 o . . Ll
3o % 5 %o

Y
log2 (FoldChange)

Figure S8. Gene set enrichment analyses on DEGs between the high- and the low-risk groups of
the validation set. (A) and (B) show the bar plot and cluster plot of significant GO functional



items, respectively. (C) and (D) show the bar plot and cluster plot of significant KEGG
pathways, respectively. (E) Heatmap of DEG expressions. (F) Volcano plot of DEGs.
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Figure S9. Drug sensitivity analysis based on the GDSC (A) and the CTRP (B) research. The
Spearman correlation between ICAG expression levels and drug sensitivity was calculated.



