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Figure S1. Functional enrichment analyses of differentially expressed ER stress-related genes. (A) Gene ontology analysis. (B) The top 30 most significant Kyoto
Encyclopedia of Genes and Genomes pathways.
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Figure S2. Construction of a prognostic ERG-related model in TCGA-LIHC. (A) Forest plot illustrating 48 DE ERGs identified through the univariate Cox analysis. (B). 10-Fold cross-validation analysis of the 6 selected ERGs in the LASSO model. (C). X-tile for the coefficients of 6 ERGs of HCC.
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Figure S3. The expression levels of 6 ER stress-related genes in the high- and low-risk subgroups in the TCGA-LIHC COHORT-LIHC cohort. 
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Figure S4. The Kaplan-Meier survival curves based on the expression of six DE-ERGs with HCC in the TCGA-LIHC cohort.
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Figure S5. KM survival analysis, risk score assessment by the ERG-related gene signature and time-dependent ROC curves in the ICGC cohort. (A) ROC curve for overall survival of the validation set. The AUC was assessed at 1, 2, and 3 years. (B) KM survival analysis of high-and low-risk samples. (C) Six ERGs expression patterns for patients in high- and low-risk groups by the six ERG signature. (D) and (E). Relationship between the risk score rank/ survival status and risk score rank/ survival time (days). (F). PCA analysis for HCC patients.
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Figure S6. The relationships between the ERGs related risk signature and (A)age, gender, grade, AJCC stage, T stage, N stage and M stage in TCGA-LIHC cohort; and (B) age, gender, and clinical stage in ICGC-LIRI-JP.
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Figure S7. Stratification analysis of various clinical features by Kaplan-Meier survival curves for the patients with CRC in the TCGA-LIHC cohort. A-B. age; C-D. gender; E-F. T stage; G-H. N stage; I-J.M stage; K-L. AJCC stage.
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Figure S8. The mutation profile and TMB among Low-risk and High-risk groups. The top 20 most frequently mutated genes’ mutation profile in (A) High-risk and (B) Low-risk groups. (C) The relationship between the immune related risk signature and TMB. (D) The association of TMB and OS in the TCGA-LIHC cohort dataset. 
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Figure S9. The heatmap of immune-checkpoint expression in TCGA-LIHC cohort (A) and ICGC-LIRI-JP(B).
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Figure S10. Immune-checkpoint gene expression analysis in risk model. (A-C) The gene expression of PD1, PD-L1 and CTLA4 in low-risk and high- risk groups in the TCGA-LIHC cohort. (D-F) The association between immune-checkpoint and the ERG-related risk signature in the TCGA-LIHC cohort. (G-I) The gene expression of PD1, PD-L1 and CTLA4 in low-risk and high- risk groups in the ICGC cohort. (J-L) The association between immune-checkpoint and the ERG-related risk signature in the ICGA cohort.






image5.tiff
02 04 06 08 10

00

—— AUCat1 years: 0735
— AUCat2 years: 0.738
— AUCat3years: 0.713

T T T T
04 06 08 10

Rk 5= bigh sk 55 Lowrsk

p=1.485e-02

0.00

Time(years)

|
. |
i
.
N
i

o Highrisk
o LowRisk

T T
) )

Patens (neeasing sk socre)

Survival Sme (years)

-2

E3

Risk
o high




image6.tiff
TCGA
10 P=0.5628 O P-0.9641 10 P<0.0001 10 P=0.0014
8 . 8 8
% L . £y g 8 E 6
iq e S : 1aq :
t M . i i $ i
2 2 N 2 ; 2
e I S e
o T T T T T T T
<0 >=60 Female Male oz = Stagelll  Stage IV
© P=0.0008 . P-0.5569 " P=0.6787
8 8
o o
H i
] . N - t - v
K} H %4
A i : i, N ¥ i
Y ot s =
i N~
0 T T o T T 0 T T
TIm2 TaM4 No Nt Mo i
B. ICGC
<0,
P=0.2696 4 LI
4 P=0.5387 4 R 0
’ 3
3 g .
s
o & 52
£ H
e i g
i
£ i i
# & &
0 0 0
A 4 4

<60 year

T
>=goyear

Stage Il

Stage IV




image7.tiff
B. (e
age>=60 = high risk(n=101) = low risk(n=09) age<60 = high risk(n=81) < low risk(n=84) MALE = high risk(n=139) = low risk(n=109)
100 100 1.00
2075
3 H
8
H g
8050 5050
g g
g :
@ 025 3 025
p<0.001 p=0.005 p=0.017
0.00 .00 0.00
5 1z 3 4 5 6 7 8 8 10 ¢ 1 2 3 1 5 6 7 6 5 10 6 1 2 5 4 5 & 7 8 & 10
Time(years) Time(years) Time(years)
D. E. F.
FEMALE = high risk(n=43) == low risk(n=74) G1-2 = high risk(n=95) < low risk(n=135) G3-4 = high risk(n=86) = low risk(n=44)
100 1.00
2075
3
8
H
5050
H
2
@025
p<0.001 p<0.001
0.00 0.00
0 1 2 3 4 5 6 7 8 8 10 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time(years)

Stage I-ll = high risk(n=115) < low risk(n=139)

1.00
8
p=0.001
0.00

Time(years) Time(years)

Stage llI-IV = high risk(n=56) < low risk(n=31)

Survival probability
o

Time(years)

1.00
0.75
0.25
p=0.010
0.00
[ 2 3 4 5 6 7 8 9 10

Time(years)




image8.tiff
A. High risk B. Low risk
ltered Inji26 (59,8634} oE 174 samplesy Altered in 142 (80.68%) of 176 samples.

8
120

o 0 ®

o ]
|II|II|III|I|III|I|m —
« -

; i

= |m;|||!|ﬂi!!§!w||ﬁ||||| i F;;ﬂijwfnﬁl@

Rz N

s‘)ﬁ
oBson.
= Missense_Mutation = Frame_ShifIns

= Frame_Shif_Del  In_Frame_Del = Missense_Mutation ® Frame_Shif_Ins
= Nonsense_Nutation = Nult_Ht = Frame_Shit Del = In_Frame_ins
= Nonsense_utation ® Mult_Hit
* In_Frame_Del

C. D.
P<0.0001

TMB(p=0.108)

TMB
Survival rate
06

04

02

Low High

00





image9.tiff
ﬂﬂ

TCGA B.
Risk. Risk
e I o
i Low
TMIGD2 &)
0
e
-10

RSF14"





image10.tiff
TCGA B. TCGA (e}
© o T pe1528e-07 o p=0404 @ .
1 | —
© o N c o . c o4
i : g : H
¢ | 5 g 4 »
N 3 3 0 FEE .
8 iy . e N 5 ® P :
& b3 ki 7 H 3
o ; “ £ . 5o 3
" H " R4 g
e . ol .
o . T T T T
High risk Lowrisk High risk Lowrisk High risk Low isk
Type 1
o o ype ) Type
R=0.10 -
R=0.1228 - R=0.1713
% P-0.0189 1 LSRRG P-0.0010
g g
a a
g ¢
&~ -
z 3
& g
Risk score Risk score Risk score
G. ICGC H. ICGC I ICGC
& p=0011 &
| ———
& 8
c
0 % o] H
g - £ - g
s H g g
8o . E 3
-2 =ge
g : 3 3
S : ) °
- % e
T T
High risk Lowrisk
1 Type K. L.
R-0.1391 R=0.1028
“ P-0.0346 20 P=0.1192
~ 30 A I 15
a = o o
: Sl -
£ g 10
z =
T ° 2 5 ° 4

Risk score

Risk score

Risk score




image1.tiff
celarresponse to chemica sess | N | | Pk sgaingparcy |
tesponse fo nutientlevels | Focalachesion -
response to oxidatve stress{ Fuidshear stess andaheroscieos’s
celular response to oxdaive siress | ECH-eceptornteracton -
tesponse to reactve oxygen species | | NNNENE . Agelinsignaing patvay| - |
steroid metaboic process | N 4 AGE-RAGE signalingpalhvayin diabetc conpicatons | - L
extracelluar matix rganization | | Human papilomavius necion -
extracellar stucture organizaton Prteoghcans ncancer -
regulation of neuron death | N Lipd and atheroscierosis {
eactve oxygen species melabolc pocess | NN Complment and coaguiaton cascaces | -
Longevity reguating patvay - multpl species{ - NN
endoplasmic rescutum lumen | | el ——
colagen-containing extracelluiar matr | N [— -
secretory granule umen | | qualue il
el ———— - pripendy
cytoplasmic vesicie lumen N Pt prssiginsndogasrireiodon|
vesi umen | oo ptieell —
platelet alpha granule lumen | - | sooms Estogensraingpetvey|
platelet alpha granule | [N
colagen timer| [N Gucagon sraing ety |- I
membrane | HIF-1 signaling parzy |
T sinaing patay |
extracelluar matrix structural consttent | | Celular senescence | N
proteasetindiog | [N veats 5|
oo gty egiggatey| I
steroid binding | [ Human T-ce leukenia vius 1 infecion -
ubiquiti protein ligase binding { pooptoss| N
ubiquitin-Tike protein ligase binding | - N Viophogy-aniva| [N
extracelluar matrix structural consfituent conferring tensile strength | [N Adpocyokinesgnalng pavay| N
antioxidant acivit Tollke receptorsignalngpethy |
lpid transporter activity | st esitarce| [
dystroglycan binding: L





image2.tiff
Hazardratlo
0.738(0596-0914)
0.834(0.697-0.99)
0817(0.709-0.841)
0527(0465-0508)
0.853(0.792-0.919)
1192(1002-1417)
1441(1.008-2.058)
1289(108¢-1 827)
1172(1.002-1.30)
1504(1031-2103)
1.539(1.298-1.825)
123(1020-1.466)
1.204(1.028-1.411)
1114(1002-1200)
0.883(0.794-0.981)
1 204(1.004-1 444)
0718(0616-0837)
0.800(0.680-0.942)
0.712(0.542-0.837)
1.299(1.096-1.540)
1.160(1.008-1.335)
0850725-09%8)
0.821(0.696-0.570)
084507ET-0908)
09130653-0977)
ecsistoan
1 271(1.0:
Taosir 1
1 258(1.020-1. 5501
S050847-0977)
eI
2510211 49)
111 072-1.167)
0.775(0.601-1.000)
0.753(0.633-0.897)
0877(0.773-0.994)
0929(0871-0991)
148001 216-1731)
1287(1013-153)
0786(0.691-0.894)
0TE0870-015)
0.829(0.689-0.998)
1.283(1.082-1.521)
0.910(0.848-0.977)
1.431(1268-1 516)
1091(1.024-1.161)
0EE20755-0961)
o 9\9[0 867-0.973)

O A r— —
00 05 10 15 20

Hazard ratio

45 45 45 43 41 41 40 34 27 24 16 15 7 5 3 1

1

1"
L

3
L

Partl Liainood Deviance

- - -5 -4 - -2
Log(®)

a6 a2 a8 21 0 4

on

006

§z

§

LI
H
z




image3.tiff
50

PPARGC1A expression

300

PON1 expression

£ Nomat £ Tumor

£ Normal £ Tumer

£ Nomai £53 Tumor

—_— 1250 -
—
. £y . 1000
. g 3 7 5
. B 4 .
g §
e z E s 00
" 8 8 g
- 10 @ -~
¥
250 ™
Normal Tormor Normal Tomor Normal Tamor
E. F.
53 Normal £ Tumer
£ Normal £ Tumor
£ Nomal 53 Tumor 250
° |
200 4
5 150 3
F £30
K U 2 5
g . H
8 g
o §
100 L
& g®
© o
50 0
0 R —— o —adadontes—
Norml Tumor Norel o —





image4.tiff
Sunl rate

10

08

06

04

02

00

B. C.
PPARGC1A(p=1.715e-04) SasTMI(p=0.029) SGK1(p=0.542)
High expression 2 = High expression
Low axpression Low axprossion
3 3
[ 38
E 2
H
a3 33
S S
T T T T ° b T T T i T e T T T T T
4 6 8 10 o 2 4 6 s 10 o 2 4 6 s 10
Time (year) Time (year) Time (year)
E. 125
PON1(p=0.001) CDK1(p=5.662¢-05) GEPD(p=2.453¢-04)
High expression ER| High expression 2 High expression
Low sxpression Low expression Low exprossion
R g2
: H
3 34 a3

,4

Time (year)

Time (vear)

00

Time (vear)




