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Supplementary Fig. 1. Consensus clustering for ER stress-related genes in glioma
patients from TCGA and CGGA dataset.

(A) Consensus clustering CDF for k =2 to k = 10. (B) Consensus clustering matrix of
glioma samples from TCGA and CGGA dataset for k = 2, respectively. (C, D)
Heatmap of two clusters identified by the top 50 variable expression genes. (E, F)
K-M survival curve analyses of patients in two clusters. (G, H) By performing
Consensus clustering analysis, IDH wildtype GBM patients were also divided into
two clusters, K-M survival curve analyses was performed to evaluated the prognosis

of IDH wildtype GBM patients in two clusters.
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Supplementary Fig. 2. K-M survival analysis of the risk signature in glioma patients
stratified by IDH mutation status, MGMT promoter methylation and 1p/19q
co-deletion status in TCGA (A) and CGGA (B) datasets.
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Supplementary Fig. 3. A nomogram model for predicting overall survival of patients
with glioma.

(A) A nomogram model was constructed by integrating the clinicopathologic features
and risk score of patients in the TCGA dataset. (B, C) The calibration curve of

nomogram for predicting OS at 1-, 3- and 5-years in the TCGA and CGGA datasets.
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Supplementary Fig. 4. GSEA analysis was performed to investigate the biological

functions and pathways that were tightly correlated with the ER stress activation.
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Supplementary Fig. 5. The ER stress activation related immunologic events in
glioma samples in CGGA dataset.

(A-C) Correlation analysis between risk score signature and immune checkpoints in
whole gliomas, low-grade gliomas and GBM, respectively. (D-F) Correlation analysis
between risk score and inflammatory genes in whole grade of gliomas, low-grade
gliomas and GBM, respectively. (G) CIBERSORT evaluating the proportion of
various types of immune cell infiltrated into glioma samples. (H) Correlation analysis

between risk score and biomarkers of monocytes and macrophages.
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Supplementary Fig. 6. K-M survival analysis of each independent gene in the ER
stress-related signature in TCGA (A) and CGGA (B) datasets.
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Supplementary Fig. 7. ER stress activation promotes migration and proliferative
capacity of glioma cell lines in vitro.

(A, B) Cell scratch assay of U87 and LN229 cell lines treated with PDIA4 siRNA,
P4HB siRNA and negative control. (C, D) Clonogenic assay of U87 and LN229 cell
lines treated with PDIA4 siRNA, PAHB siRNA and negative control.



Supplementary Tables

Supplementary Table 1.
Characteristics of patients in cluster 1 and cluster 2 in CGGA dataset
Characteristic N Cluster 1 Cluster 2 p value
Total cases 310 132 178
Gender 0.3377
Male 195 79 116
Female 115 53 62

Age (years) 0.0041
<40 133 69 64
>40 177 63 114

Grade <0.0001
I 105 85 20
I 67 29 38
v 138 18 120

Subtype <0.0001
Classical 70 13 57
Mesenchymal 65 2 63
Proneural 99 47 52
Neural 76 70 6

IDH Status <0.0001
Mutation 160 100 60
Wildtype 150 32 118

MGMT Promoter 0.3125
Methylation 134 56 78
Unmethylation 110 39 71

1p19q 0.0001
Codel 36 26 10
Non-codel 218 83 135

Chemotherapy 0.0068
Yes 155 55 100
No 124 64 60

Radiotherapy 0.0898
Yes 207 98 109
No 80 29 51




Supplementary Table 2. ER stress related gene list

ACADVL BRSK2 DNAIJBI12 FCGR2B MAP3KS5 PTPN1 SSR1 TTC23L
ADDI1 CALR DNAIJB14 FGF21 MBTPS1 PTPN2 STC2 TXNDCI12
AGR2 CASP4 DNAIJB2 FICD MBTPS2 RASGRF1 STT3B UBAS
AIFM1 CAV1 DNAIJB9 FKBP14 NCK1 RASGRF2 STUBI1 UBAC2
ALOX15 CCDC47 DNAIJCI10 FLOT1 NCK2 RCN3 SULTI1A3 UBE2G2
AMFR CCL2 DNAIJCI18 FOXRED2 | NFE2L1 RHBDDI1 SVIP UBE2J1
ANKS4B CCND1 DNAIJC3 GET4 NFE2L2 RNF103 SYVNI UBE2J2
ANKZF1 CDK5RAP3 EDEM1 GFPT1 NPLOC4 RNF121 TARDBP UBE2K
APAF1 CEBPB EDEM2 GORASP2 NRBF2 RNF139 TATDN2 UBE4A
ARFGAPI CFTR EDEM3 GOSR2 OPA1 RNF175 TBL2 UBE4B
ASNA1 CHACI EEF2 GRINA 0S89 RNF183 THBS1 UBQLNI1
ASNS CLU EIF2AK2 GSK3A P4HB RNF185 THBS4 UBQLN2
ATF3 COL4A3BP EIF2AK3 GSK3B PARK?7 RNF186 TLN1 UBXN1
ATF4 COPS5 EIF2AK4 HDGF PARP16 RNF5 TMBIM6 UBXN4
ATF6B CREB3LI EIF2BS5 HERPUD1 PDIA2 RNFTI TMCO1 UBXNG6
ATF6 CREB3L2 EIF2S1 HM13 PDIA3 SCAMP5 TMEM117 UBXNS
ATG10 CREB3L3 EP300 HSP90B1 PDIA4 SDF2L1 TMEM129 UFC1
ATP2A1 CREB3L4 ERLECI1 HSPA13 PDIAS SDF2 TMEM33 UFM1
ATP2A2 CREB3 ERLIN1 HSPAIA PDIA6 SECI16A TMEMG67 UGGT1
ATP6VOD1 CTDSP2 ERLIN2 HSPA5 PDX1 SEC31A TMTC3 UGGT2
ATXN3 CTH ERNI1 HYOU1 PIK3R1 SEC61B TMUBI USP13
AUP1 CUL7 ERN2 IGFBP1 PIK3R2 SELIL TMUB2 USP14
BAKI1 CXXCl ERP27 ITPR1 PLA2G6 SERINC3 TMX1 USPI19
BAX DAB2IP ERP29 JKAMP PMAIP1 SERP1 TNFRSF10B USP25
BBC3 DCTNI1 ERP44 JUN PML SERP2 TORIA VAPB
BCAP31 DDIT3 EXTL1 KDELR3 POMT2 SESN2 TP53 VCP
BCL2L11 DDRGK1 EXTL2 KLHDC3 PPP1R15A SGTA TPP1 WFS1
BCL2L1 DDXI11 EXTL3 LMNA PPP1R15B SGTB TRAF2 WIPI1
BCL2 DERLI1 FAF2 LRRK2 PPP2CB SHC1 TRIB3 XBP1
BFAR DERL2 FAMI129A | MAGEA3 PPP2R5B SIRT1 TRIM13 YIF1A
BHLHA15 DERL3 FBXO2 MANI1BI1 PREB SRPRB TRIM25 YOD1
BOK DNAJBI11 FBXO6 MANF PSMC6 SRPX TSPYL2 ZBTB17




Supplementary Table 3.

Univariate Cox analysis of ER stress-related genes

Gene HR Low95 High95 P-value

P4HB 3.853964 3.194749 4.649204 4.06E-45
CASP4 2.060799 1.854444 2.290115 3.90E-41
EDEM?2 3.165615 2.670171 3.752988 3.47E-40
PDIA4 2.865082 2.450395 3.349949 9.34E-40
PDIAG6 3.572629 2.951084 4.325081 5.78E-39
TBL2 4.143845 3.346902 5.130551 6.76E-39
SHC1 2.218424 1.967887 2.500857 8.06E-39
DNAJB12 0.1122 0.080628 0.156135 1.70E-38
SIRT1 0.230743 0.184752 0.288182 3.05E-38
PLA2G6 0.377721 0.325799 0.437918 4.26E-38
KDELR3 1.572906 1.46704 1.686411 3.53E-37
WIPI1 2.834096 2.395594 3.352863 5.98E-34
CALR 3.859059 3.090329 4.819013 9.93E-33
FCGR2B 1.413263 1.334385 1.496803 3.69E-32
RNFT1 2.55893 2.175415 3.010057 8.15E-30
ERP44 2.73714 2.297285 3.261214 1.95E-29
PTPN2 3.342872 2.707826 4.126849 3.01E-29
BAK1 3.593299 2.871122 4.497126 5.51E-29
UBXN1 0.233887 0.180852 0.302474 1.68E-28
MANF 2.746997 2.296271 3.286193 2.17E-28
PDIAS 1.79805 1.619976 1.995699 2.86E-28
SERP2 0.472897 0.413885 0.540324 3.35E-28
RASGRF1 0.728796 0.688427 0.771532 1.42E-27
ADDI1 0.175958 0.12864 0.240682 1.57E-27
HSPAS 3.159553 2.566442 3.889733 2.10E-27
TXNDCI12 3.70597 2.922775 4.699033 2.94E-27
TORI1A 5.87437 4.257646 8.105 4.22E-27
CUL7 2.001318 1.763777 2.27085 5.17E-27
DERL2 4.035137 3.128968 5.203738 5.90E-27
FAMI129A 1.66412 1.515546 1.82726 1.35E-26
BCAP31 5.052964 3.746269 6.815434 2.64E-26
SCAMP5 0.542857 0.483805 0.609117 2.56E-25
DAB2IP 0.378686 0.315259 0.454875 2.99E-25
BRSK2 0.66714 0.618027 0.720156 3.24E-25
PIK3R1 0.486135 0.423409 0.558153 1.41E-24
HM13 3.376275 2.673773 4.263351 1.57E-24
SRPRB 2.956089 2.399947 3.641106 2.14E-24
XBP1 2.744248 2.254946 3.339724 7.10E-24
EEF2 0.304555 0.241377 0.384269 1.21E-23
PREB 4.356979 3.264506 5.81505 1.64E-23
UBQLN2 0.193438 0.139995 0.267283 2.33E-23




LMNA
SEC61B
RCN3
THBSI
DERL3
ERP27
GOSR2
BAX
UBE2J2
PPPIRISA
TSPYL2
HSP90B1
PTPN1
BFAR
DCTNI1
TMUBI
TMEMG67
CAV1
MAP3KS5
DNAIJBI11
OPA1
ATF3
KLHDC3
T™MCO1
CEBPB
ATG10
AUPI
EXTL3
EP300
TNFRSF10B
DNAIJC10
SDF2L1
FLOT1
EXTL2
ASNALI
TMBIM6
ERP29
RNF103
TRIM13
CCL2
EDEMI
THBS4
TMTC3
PML

2.283677
3.268575
1.656728
1.328443
1.733509
1.480476
6.328056
2.564453
3.41657

1.961259
0.51856

3.388866
5.166393
4.398289
0.366356
2.292443
1.823825
1.456275
0.687224
3.188682
0.289204
1.507305
0.251728
3.933461
1.796624
2.603721
2.844334
2.69778

0.523533
1.957619
3.329586
2.038647
2.758143
2.732572
2.255765
4.068423
3.098944
0.179079
0.339027
1.313213
2.959507
1.410405
1.851332
2.5871797

1.940998
2.572476
1.495081
1.253789
1.548299
1.365231
4.321794
2.101995
2.633988
1.699778
0.450959
2.606211
3.62755

3.186995
0.294399
1.91175

1.59736

1.338712
0.631827
2.452981
0.218268
1.372127
0.183427
2.872253
1.567576
2.077861
2221711
2.127512
0.448238
1.665039
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Supplementary Table 4.
Univariate and multivariate analysis of OS in CGGA sequencing dataset

Univariate analysis Multivariate analysis

Variables
HR (95% CI) p value HR (95% CI) p value
Risk score 7.227(5.074-10.229)  <0.001  2.300 (1.072-4.932) 0.032
Age at Diagnosis 1.038 (1.023-1.054) < 0.001  1.001 (0.980-1.023) 0.938
Gender 1.181 (0.837-1.666) 0.345 - -
WHO Grade 3477 (2.716-4.452)  <0.001 2.072(1.404-3.058) <0.001
TCGA Subtype 1.935(1.641-2.282)  <0.001  1.160 (0.867-1.551) 0.318
IDH mutation status 0.228 (0.158-0.329)  <0.001  0.952 (0.448-2.026) 0.899
MGMT methylation 0.528 (0.374-0.450)  <0.001  0.791 (0.503-1.242) 0.309
1p/19q co-deletion 0.134 (0.049-0.363)  <0.001  0.544 (0.189-1.567) 0.260
Radiotherapy 0.429 (0.296-0.622)  <0.001  0.402 (0.259-0.623) < 0.001
Chemotherapy 1.378 (0.963-1.971) 0.079 - -
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