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Figure S1 Survival analysis of the 12 differential and prognostic TGF-B-related genes (A-L) in TCGA dataset. TGF-p, transforming
growth factor-beta; TCGA, The Cancer Genome Atlas.
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Figure S2 The correlation between TGF-B-related genes and ICPs. (A) TCGA dataset; (B) CGGA dataset. TGF-p, transforming growth
factor-beta; TCGA, The Cancer Genome Atlas; CGGA, Chinese Glioma Genome Atlas.

© AME Publishing Company.

https://dx.doi.org/10.21037/tcr-24-144



consensus matrix legend matrix k=2 consensus matrix k=3

a b =] C =
|2 |2
o3
]
0.2
0.1
0
consensus matrix k=4 consensus matrix k=5

ooemD
oawoa
—

o1
=2
|3
=]
|5
Os

consensus matrix k=7

g | h o1 . o1
"r fu-‘l e ﬁlrﬁi-_ 52 52
o4 o4
=5 =5
os (=)
=7 =7
o o3
o9
tracking plot
consensus CDF Delta area
J k i : nl
e
3
2
z
A
5 57 ¢
s}
3 5
5 o | =
3 o©
s 6
@ 2 =
[=3 -3
= 5 o ° 7
25 £
5 @
=7 Z 8
|s ® -
@9 =7 °
\o 9
~—
00 - o——o
T T T T T T S T T T T T T T T
3 S 3 3 3 2 2 3 4 5 6 7 8 9

samples

consensus index k

Figure S3 Consensus clustering based in metabolism gene expression of TCGA diffuse LGGs. (A-I) Clustering matrix for k=2 to k=9,
Cumulative distribution function curve for k=2 to k=9; (J-L) relative change in area under the cumulative distribution function curve for k=2
to k=10. CDE, cumulative distribution function; TCGA, The Cancer Genome Atlas; LGG, low-grade glioma.

© AME Publishing Company. https://dx.doi.org/10.21037/tcr-24-144



110 WIS | m—n&cvvu::' F‘\; TGFeluster[@ A. slc TGFeluster[[ Al el ¢
R e 1 e T PG IC
--Io:llm — b C -
——————— 1% -
[EI1 N =R AN B IE 10 0 I :; " I . iy
il 3 2000
M R A 2 = o
I II —ﬁ PT ivated CD4.T.cell_ b= ES g
lll IIU \ “I "J .CDB.T, 2 O H 2.
h b o
H 1 Iﬂ\ [ | I} H II | \Il \‘ Ml cossoright natural killer.cell_ssGSEA ™ wiagype w =
[ () 0010 lII |||l coseaim natural killer.coll_sSGSEA  *** gy -2500 00
‘| IIIIII ) H Jiui| I\ IF‘I” En:snnpf:;'wT Elnlh ssen At
0 \h i | R N o 22222 o Hom 200
Ir il III \ H \ H ||| immature.dendritic.coll_ssGSEA - Age ~5000
hl “\ III NOSCssGSEA - Im GsEa TGF\ . Y 5 3
I I\ | me" e 3G [ cluster TGFcluster
I‘\ I\I | \IHI H H | ‘ | Monocyte_ssGSEA G 1o
H\ | IIH Natural killer Tcell_ssGSEA “* Gender
| \IW IH | Nalural killer.cell_ssGSEA Fanaie
| |1 Il i | ‘\'m” || P aomrcct sosen =+ L R Tareuster il MM c
) il i | T d- e
\I |. I\ |\ 'I WI[‘ Type.1.Thelper.coll_ssGSEA D
&III 1] | LI N i Im;’rllh‘emreﬁ\l ssGC;SEiA " hiswology o0 .
fype.2 Thelper.call_ss| A o S
" 3
h ww ‘\‘Muv ]W\ ) o secpemer B2, - % o E
l J i H” \||| || Buineage_MCPoountor o 0s 5 Boe
IH‘\ II ‘H |||| IR IHI ||| MK cells_MCPeounter B F-100 =
" I ‘“‘Wl LRI I\ H | MWJIW.MCPMIMI £ o
40
IH !]\ |) ll ”” M Endothefial.cells_MCPcounter o 08 R 3
IJ I[ 1] J\ ‘I I Fibroblasts_MCPcounter B I

g—:

1| ‘
il
! M
Figure S4 Infiltration of immune cells associated with TGF-B subtypes in CGGA dataset (A); ESTIMATE, immune, stromal scores and
tumor purity in TGF-p subtypes (B-E). *, P<0.05; **, P<0.01; ***, P<0.001. TGE, transforming growth factor; PQ, 1p19q; IDH, isocitrate

dehydrogenase; ssGSEA, single-sample GSEA; GSEA, Gene Set Enrichment Analysis; A, astrocytoma; AA, anaplastic astrocytoma; AO,

Wl T ru T ‘ : 0 o A TGFelustor ¢
M JM ‘\‘llimb[l i‘m Mmmglmﬁ

\ il | Myabiﬂ.ﬁemnhcmﬂ_ TIMER

anaplastic oligodendroglioma; AOA, anaplastic oligodendrocyte astrocytoma; O, oligodendroglioma; OA, oligodendrocyte astrocytoma;
r, recurrent; PRS, primary recurrence and secondary; CGGA, Chinese Glioma Genome Atlas; ESTIMATE, Estimation of STromal and

Immune cells in MAlignant Tumor tissues using Expression data.

a I [ rgRGiyster 2 b [ W 1Fciyster
‘ ‘ it KEGG_GLYCOSAMINOGLYCAN_DEGRADATION KEGG_ONE_CARBON_POOL_BY_FOLATE é
I \‘ KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM ‘ KEGG_NOTCH_SIGNALING_PATHWAY L
| | || KEGG_GALACTOSE_METABOLISM | KEGG_SELENOAMINO_ACID_METABOLISM 0
| KEGG_NICOTINATE_AND_NICOTINAMIDE_METABOLISM -1 ‘ KEGG_LYSINE_DEGRADATION -1
‘ KEGG_GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN_SULFA’ ‘ ‘ | KEGG_P53_SIGNALING_PATHWAY -2
KEGG_STARCH_AND_SUCROSE_METABOLISM H| | kes_pvrmpie vemsousm 3

| || KeGo_ NON_HOMOLOGOUS_END_JOINING

KEGG_BASAL_TRANSCRIPTION_FACTORS

KEGG_RNA_DEGRADATION

KEGG_SPLICEOSOME

KEGG_OLFACTORY_TRANSDUCTION

KEGG_GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN_SULFATE

| KEGG_PPAR_SIGNALING_PATHWAY

KEGG_PRIMARY_BILE_ACID_BIOSYNTHESIS

KEGG_RETINGL_METABOLISM

| KEGG_METABOLISM_OF_XENOBIOTICS_BY_CYTOCHROME_P450

KEGG_DRUG_METABOLISM_CYTOCHROME _P450

|| KEGG_ARACHIDONIC_ACID_METABOLISM

| KEGD_PHENYLALANNE METABOLISH
KEGG_ARGININE_AND_PROLINE_METABOLISM

| | KEGG_PANTOTHENATE_AND_COA_BIOSYNTHESIS

H }l KEGG_ECM_RECEPTOR_INTERACTION

‘\ \ KEGG_FOCAL_ADHESION

H | \ KEGG_GLYCOSPHINGOLIPID_BIOSYNTHESIS_GLOBO_SERIES

KEGG_PRIMARY_IMMUNGDEFICIENCY
KEGG_INTESTINAL_IMMUNE_NETWORK_FOR_IGA_PRODUCTION |
KEGG_GRAFT_VERSUS_HOST_DISEASE |
KEGG_AUTCIMMUNE_THYROID_DISEASE | ‘ ’|
KEGG_ALLOGRAFT_REJECTION
KEGG_JAK_STAT_SIGNALING_PATHWAY
KEGG_COMPLEMENT AND_COAGULATION_CASCADES
| KEGG_HEMATOPOIETIC_CELL LINEAGE
KEGG_LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION
KEGG_CELL_ADHESION_MOLECULES_CAMS

|
I
[

c [ I 1GEcuster I .
KEGG_ONE_CARBON_POOL_BY_FOLATE TGFcluster
| | KEGG_PYRIMIDINE_METABOLISM A
H KEGG_CELL_CYCLE 0
| KEGG NUCLEOTIDE EXCISION REPAIR » B
| KEGG_HOMOLOGOUS_RECOMBINATION C

KEGG_MISMATCH_REPAIR -2
KEGG_DNA_REPLICATION

KEGG_P53_SIGNALING_PATHWAY

KEGG_BLADDER_CANCER

KEGG_SMALL_CELL_LUNG_CANCER
KEGG_N_GLYCAN_BIOSYNTHESIS
KEGG_ECM_RECEPTOR_INTERACTION
KEGG_FOCAL_ADHESION

KEGG_APOPTOSIS

KEGG_JAK_STAT_SIGNALING_PATHWAY

| KEGG_PRIMARY_IMMUNGDEFICIENCY

| KEGG_CYTOSOLIC_DNA_SENSING_PATHWAY
KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM
KEGG_GLYCOSAMINGGLYCAN_DEGRADATION
KEGG_OTHER_GLYCAN_DEGRADATION
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Figure S6 Drug sensitivity associated with T'GF-p subtypes. (A) AZD6244, bexarotene, bryostatin 1, and rapamycin illustrated a high
sensitivity for subtype A; (B) the highest drug sensitivity of BIRB.0796, BMS.708163, BMS.754807, and vorinostat was identified in subtype B;
(C) cisplatin, bleomycin, BAY.61.3606, and AZ628 showed the highest sensitivity in subtype C. ICy,, half-maximal inhibitory concentration;
TGF-B, transforming growth factor-beta.
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Figure S8 Identification of the differentially expressed and prognostic genes among TGF-B subtypes. (A) Venn diagram showing the three
genes obtained from T'GF-p subtype of TCGA and CGGA cohorts; (B) the expression of the three genes between LGG and brain normal
tissues; (C) the expression of the three genes in T'GF cluster; (D) the expression of the three genes in subtypes based on IDH mutation and
1p19q co-deletion; (E-G) survival graph describing the survival of SHD, SNCG, and AC062021.1 in patients with LGG of TCGA cohort;
(H-J) survival graph describing the survival of SHD, SNCG, and AC062021.1 in patients with LGG of CGGA cohort. ***, P<0.001. TCGA,
The Cancer Genome Atlas; CGGA, Chinese Glioma Genome Atlas; LGG, low-grade glioma; TGE, transforming growth factor; IDH,
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Figure S9 Single-cell RNA analysis of differentially expressed and prognostic genes in tumor or stromal cells. (A) UMAP displays the

cellular populations defined by marker genes in GSE70630 dataset; (B) DotPlots show the expression levels of differential and prognostic
TGF-B-related genes and SHD, SNCG in macrophages, oligodendrocytes, astrocytes, and tumor cells in GSE70630 dataset; (C) UMAP
displays the cellular populations defined by marker genes in GSE89567 dataset; (D) DotPlots show the expression levels of differential and

prognostic TGF-p-related genes and SHD, SNCG in macrophages, oligodendrocytes, astrocytes, T/NK cells, endothelial cells, and tumor
cells in GSE89567 dataset; (E) the expression levels of differential and prognostic TGF-B-related genes and SHD, SNCG in GSE70630
dataset; (F) the expression levels of differential and prognostic TGF-B-related genes and SHD, SNCG in GSE89567 dataset. UMAP,
Uniform Manifold Approximation and Projection; TGF-p, transforming growth factor-beta; NK, natural killer.
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Figure S11 Univariate and multivariate Cox regression analysis of risk score in TCGA cohort (A,B) and CGGA cohort (C,D). IDH,
isocitrate dehydrogenase; TCGA, The Cancer Genome Atlas; CGGA, Chinese Glioma Genome Atlas.
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Figure S12 The characteristics of risk model in CGGA dataset. (A) Heatmap shows the clinical features between low- and high-risk group
in TCGA dataset; (B-D) the relationship of TGF cluster, tumor grade, and subtype associated with risk group; (E-G) the distribution of risk
score within T'GF cluster, tumor grade, and subtype, respectively. ***, P<0.001. Subl, subtype 1 (IDHI mutation and 1p19q codeletion);
Sub2, subtype 2 (IDHI mutation and 1p19q no codeletion); Sub3, subtype3 (IDHI wild type). TGEF, transforming growth factor; PRS,
primary recurrence and secondary; A, astrocytoma; AA, anaplastic astrocytoma; AO, anaplastic oligodendroglioma; AOA, anaplastic
oligodendrocyte astrocytoma; O, oligodendroglioma; OA, oligodendrocyte astrocytoma; r, recurrent; WHO, World Health Organization;
IDH, isocitrate dehydrogenase; TCGA, The Cancer Genome Atlas; CGGA, Chinese Glioma Genome Atlas.
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Figure S13 Prognostic nomogram based on the risk model in the CGGA cohort. (A) The nomogram based on the risk model; (B) the ROC
reveals that the risk model has a higher AUC than the factors of age, IDH mutation status, 1p19q codeletion status, and tumor grade; (C-
E) the calibration curve of 1-, 3-, and 5-year OS based on the nomogram, respectively. IDH, isocitrate dehydrogenase; AUC, area under the

curve; OS, overall survival; CGGA, Chinese Glioma Genome Atlas; ROC, receiver operating characteristic.

Table S1 The clinical relevance TGF-P subtypes in TCGA dataset
TGF-B cluster (n=429)

Parameters P
A B C

Age (years) <0.0001
<45 153 (35.7) 26 (6.1) 68 (15.9)
>45 82 (19.1) 58 (13.5) 42 (9.8)

Tumor grade <0.0001
Il 118 (27.5) 12 (2.8) 72 (16.8)
I 117 (27.3) 72 (16.8) 38 (8.9)

IDH <0.0001
Mutant 235 (54.8) 28 (6.5) 102 (23.8)
Wild type 0(0.0) 56 (13.1) 8 (1.9

1p19q <0.0001
Co-deletion 116 (27.0) 6 (1.4) 21 (4.9)
Non-codeletion 119 (27.7) 78 (18.2) 89 (20.7)

Subtype <0.0001
Sub1 116 (27.0) 6 (1.4) 21 (4.9)
Sub2 119 (27.7) 22 (5.1) 81 (18.9)
Sub3 0(0.0) 56 (13.1) 8 (1.9

Chemo 0.002
Yes 124 (28.9) 57 (13.3) 57 (12.8)
No 96 (22.4) 16 (3.7) 45 (10.5)
Na 15 (3.5) 11 (2.6) 10 (2.3)

Radio 0.021
Yes 143 (33.3) 57 (13.3) 56 (13.1)
No 76 (17.7) 17 (4.0) 46 (10.7)
Na 16 (3.7) 10 (2.9) 6 (1.4)

Data are presented as n (%). Sub1, subtype 1 (IDH7 mutation and 1p19q codeletion); Sub2, subtype 2 (IDH7 mutation and 1p19g no
codeletion); Sub3, subtype3 (IDH1 wild type). TGF-B, transforming growth factor-beta; TCGA, The Cancer Genome Atlas; IDH, isocitrate
dehydrogenase; Na, not available.
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Table S2 The clinical relevance TGF-p subtypes in CGGA dataset

TGF-B cluster (n=590)

Parameters p
A B C

Age (years) 0.024
<45 196 (33.2) 95 (16.1) 106 (18.0)
>45 77 (13.1) 44 (7.5) 72 (12.2)

Tumor grade <0.0001
[ 148 (25.1) 42 (7.1) 79 (13.4)
I 125 (21.2) 97 (16.4) 99 (16.8)

IDH <0.0001
Mutant 264 (44.7) 64 (10.8) 86 (14.6)
Wild type 5(0.8) 75 (12.7) 58 (9.8)
Na 4(0.7) 0(0.0) 34 (5.8)

1p19q <0.0001
Co-deletion 135 (22.9) 10 (1.7) 35(5.9)
Non-codeletion 131 (22.2) 120 (20.3) 121 (20.5)
NA 7(1.2) 9 (1.5) 22 (3.7)

Subtype <0.0001
Sub1 132 (22.4) 9(1.5) 16 (2.7)
Sub?2 125 (21.2) 54 (9.2) 53 (9.0)
Sub3 5(0.8) 75 (12.7) 58 (9.8)
Na 11 (1.9 1(0.2) 51 (8.6)

Chemo 0.124
Yes 167 (28.3) 97 (16.4) 104 (17.6)
No 99 (16.8) 40 (6.8) 65 (11.0)
Na 7(1.2) 2(0.3 9(1.5)

Radio 0.061
Yes 219 (37.1) 98 (16.6) 129 (21.9)
No 51 (8.6) 36 (6.1) 41 (6.9)
Na 3(0.5) 5(0.8) 8(1.4)

MGMTpM 0.099
Yes 140 (23.7) 58 (9.8) 85 (14.4)
No 79 (13.4) 53 (9.0) 28 (4.7)
Na 54 (9.2) 28 (4.7) 25 (4.2)

Data are presented as n (%). Sub1, subtype 1 (/[DH7 mutation and 1p19q codeletion); Sub2, subtype 2 (IDH1 mutation and 1p19g no
codeletion); Sub3, subtype3 (IDH1 wild type). TGF-B, transforming growth factor-beta; CGGA, Chinese Glioma Genome Atlas; IDH,
isocitrate dehydrogenase; Na, not available.
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