Fig. S1
Normoxia ——»
Hypoxia ——»
16 hr

VEGFA SLC2A1 BNIP3 EGLN3
4 dekk b & dek ke 7 ek 7 dededk
[
o 6 6 6 6
§ 5 5 5 ° 5
UCA éﬁ_’ 4 4 4 4
® N3 3 3 3
()
é’ g 2 2 2 2
o 1 o 1 1 1
X o 01—5 0 0
-1 o Kl -1 1
N H N H N H N H
VEGFA SLC2A1 BNIP3 EGLN3
c 5 L 5 ek 5 *kdk 5 *kk
'% 4 4 4 4
UNB ‘é’g 3 3 3 o 3
° %‘) 2 2 2 2
== o
© 1 1 1 1
Q o
o 0 0—+—5 0 T 0
44 °° Kl A -1
N H N H N H N H

Supplemental Figure S1. QRT-PCR confirms induction of shared hypoxia genes in UCA and UNB
GBM cells.

UCA and UNB cells were cultured in laminin-coated dishes for 16 hours under normoxia or hypoxia (1%
02). qRT-PCR analysis confirmed induction of the shared hypoxia response genes vascular endothelial
growth factor A (VEGFA), solute carrier family 2 member 1 (SLC2A41), Bcl-2 interacting protein 3 (BNIP3),
and Egl-9 Family Hypoxia Inducible Factor 3 (EGLN3). Expression values were normalized using the
HPRTI gene. Unpaired two-tailed Student’s #-test. *, P < 0.05; **, P <0.01; *** P <0.001.



A - Fig. S2
Glioma patients: Johnson et al., 2021 IDH wiki-type gliomas

SMO006

SMO11 SM012
2

2 NEC:like (35.297 OPCrlike (15.7%) H NPC-like (33.74%

NPC-like (39.21%) OPC-tike (13.59%)

100

OPC/NPC - AC/MES
°
'
OPC/NPC - AC/MES
(OPC/NPC - AC/MES
'

' MES-lik '(‘14 4%) b 0 : P MES-like 128.51%) MES
AC-like £2372%) T \C-liKe (22.28%) MES-like (22.81% AC-like (£4. | )
2 H
° 1 2 ) 1 2 1 o X 2 AC
OPC - NPC / AC2 - MES OPC - NPC / AC2 - MES OPC - NPC / AC2 - MES
SM017
sMo18
NPC
OPCHike (17,97%) !
4 NPGitike: (37:88%: OPG-like (8.64%) : NPC-like (28.83%) OoPC
. L : T T Glioma cell states 0
@ : ‘
N g : e (Neftel et al., 2019) P QW
: g P\ RN
T - ThAE o F @® MES )
£ 5
& g @ AC
3
: a s s NPC
b : “MES-like' (32.39%
“MES-like (28.65% " @ orc
AC-like (30.14%)
2 o 1 2 1
OPC - NPC / AC2 - MES o 1
OPC - NPC / AC2 - MES
IDH mutant gliomas
SM001 SM002 SM004.
NPC-like (42.88%) . NPC-like (25.93%) NPC-like (30.31%
OPC-like 410.12%) |
g g H
< Qo g
2 g 2
2 £ 2
g g g
S S S
a 100
AC-Ike (a3:a8%) | MES-like (20.47%) AC-like (33.04%) MES
5 ) ° ' AC
OPC - NPC / AC2 - MES OPC - NPC / AC2 - MES 5
SMo15 SM019
| NPC
: OPGHike (13.31%) | npciike (35:66%) e
. 1 OPCjike (21.33%)}
OPC
i 2 2 0
R b - S - 5 e =
3 g’ ERRERRRREES = . - |- N Do O
g Q 4 O "L L N N
S
S IMES-like (20.16%) 4 & DD D 9D 9
F ! - MESlike (15155%)
_, AC-like (27.59%) : Ac-ike (32749%)" i 2 acike (14.69%) | MES-like (25.71%)
OPC - NPC / ACZ - MES 15 10 2

o 05 oo os 1 o
OPC - NPC / AC2 - MES OPC - NPC / AC2 - MES

MES1 score MES2 score AC score

OPC score NPC1 score NPC2 score

UMAP2

NPC1 NPC2
m 1 m
UMAP1 05 15 O umapt ° 03 09 O umapt 5 oa 12

Supplemental Figure S2. Representation of different cancer cell states in high-grade glioma patients.

A) High-grade glioma patients from Johnson et al. were analyzed for relative distribution of cell states



(Neftel et al.) among malignant cells. AC, astrocyte-like; MES, mesenchymal-like; NPC, neural progenitor
cell-like; and OPC, oligodendrocyte precursor cell-like state.
B) UMAP representation of all glioma cells from Johnson et al., overlayed with signature scores for

different cell states as defined in Neftel et al..
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Supplemental Figure S3. Comparison of Shared GBM Hypoxia DEGs with Hallmark Hypoxia

signat

ure.

A) Venn diagram illustrating partial overlap of Shared GBM Hypoxia DEGs (this study) with Hallmark

Hypoxia gene set (MSigDB database).

B) Left, UMAP dimensionality reduction of glioma cells from scRNA-seq dataset Johnson et al., overlayed

with signature score for Hallmark Hypoxia gene set. Right, subset of hypoxic glioma cells (signature score

>0.25).

C) Representation of cell states (Neftel et al.) for glioma cells with Hallmark Hypoxia module score <=0.25

(non-hypoxic; left) and >0.25 (hypoxic; right). AC, astrocyte-like; MES, mesenchymal-like; NPC, neural

progenitor cell-like; and OPC, oligodendrocyte precursor cell-like state.



D) Box plots illustrating the cell state proportions in non-hypoxic vs. hypoxic glioma cells (Johnson et al.
dataset). For graph on the left, the Shared GBM Hypoxia DEGs signature was applied to define hypoxic
cells, and for the graph on the right, the Hallmark Hypoxia signature was applied. Boxplots span the range
from the first to the third quartile, whiskers extend up to 1.5 times of interquartile range; outliers indicated
by dots. n =5 for IDH-WT patients and n=6 for IDH-mutant patients; Wilcoxon rank-sum test. Blue outline
denotes hypoxia-driven MES-like shift in IDH-WT patients, orange outline denotes hypoxia-driven AC-
like shift in IDH-MUT patients.
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Supplemental Figure S4. Application of HIF metagene signature (Lombardi et al.) to glioma patients.
A) Venn diagram illustrating partial overlap of genes of Shared GBM Hypoxia DEGs with the HIF
metagene signature (Lombardi et al.).

B) Left, UMAP dimensionality reduction of glioma cells from scRNA-seq dataset Johnson et al., overlayed
with scores for HIF metagene signature. Right, subset of hypoxic glioma cells (signature score >0.55),
which yielded a similar proportion of hypoxic cells as the Shared GBM Hypoxia signature (this study).

C) Representation of cell states (Neftel et al.) for glioma cells with HIF metagene score <=0.55 (non-
hypoxic; left) and >0.55 (hypoxic; right). AC, astrocyte-like; MES, mesenchymal-like; NPC, neural

progenitor cell-like; and OPC, oligodendrocyte precursor cell-like state.



D) Box plots illustrating the cell state proportions in non-hypoxic and hypoxic glioma cells (Johnson et al.
dataset) when the HIF metagene signature was applied. Boxplots span the range from the first to the third
quartile, whiskers extend up to 1.5 times of interquartile range; outliers indicated by dots. n = 5 for IDH-
WT patients and n=6 for IDH-mutant patients; Wilcoxon rank-sum test. Blue outline denotes hypoxia-
driven MES-like shift in IDH-WT patients, dashed orange outline denotes a trend of hypoxia-driven AC-
like shift in IDH-MUT patients.



