
si
Sc

r

si
AT

F4

si
Sc

r

si
AT

F4

0

1

2

3

4

R
el

at
iv

e 
AT

F4
 m

R
N

A 
le

ve
ls

21% O2 <0.1% O2

p = 0.0167

p = 0.0001
p = 0.0042

si
Sc

r

si
XB

P1

si
Sc

r

si
XB

P1

0

10

20

30

R
el

at
iv

e 
XB

P1
s 

m
R

N
A 

le
ve

ls

21% O2 <0.1% O2

p = 0.5822

p < 0.0001
p < 0.0001

si
Sc

r

si
AT

F6

si
Sc

r

si
AT

F6

0

2

4

6

8

10

R
el

at
iv

e 
AT

F6
 m

R
N

A 
le

ve
ls

21% O2 <0.1% O2

p = 0.2267

p = 0.0002
p = 0.0006

0 
μM

5 
μM

10
 μ

M

0 
μM

5 
μM

10
 μ

M

0

5

10

15

20

25

R
el

at
iv

e 
C

H
O

P 
m

R
N

A 
le

ve
ls

21% O2 <0.1% O2

PERK-i

p = 0.9987

p = 0.9631

p < 0.0001

p = 0.0001

p < 0.0001

0 
μM

5 
μM

10
 μ

M

0 
μM

5 
μM

10
 μ

M

0

10

20

30

40

50

R
el

at
iv

e 
XB

P1
s 

m
R

N
A 

le
ve

ls

21% O2 <0.1% O2

PERK-i

p = 0.9999

p = 0.9979

p = 0.0134

p = 0.0117

p = 0.0008

0 
μM

10
 μ

M

20
 μ

M

0 
μM

10
 μ

M

20
 μ

M

0

5

10

15

20

25

R
el

at
iv

e 
XB

P1
s 

m
R

N
A 

le
ve

ls

21% O2 <0.1% O2

IRE1-i

p = 0.9365

p = 0.9528

p = 0.0356

p = 0.0053

p < 0.0001

HIF-1α

β-actin

21 <0.1 21 <0.1O2 conc. (%)
WT HIF1α-KO

Ctrl Thap
0

10

20

30

R
el

at
iv

e 
C

H
O

P 
m

R
N

A 
le

ve
ls

p = 0.0009

Ctrl Tuni
0

5

10

15

R
el

at
iv

e 
C

H
O

P 
m

R
N

A 
le

ve
ls

p = 0.0061

K L M

0 
μM

10
 μ

M

20
 μ

M

0 
μM

10
 μ

M

20
 μ

M

0

10

20

30

40

R
el

at
iv

e 
ER

O
1B

 m
R

N
A 

le
ve

ls

21% O2 <0.1% O2

ATF6-i

p = 0.9997

p = 0.9854

p = 0.0112
p = 0.0090

p = 0.0006

0 
μM

10
 μ

M

20
 μ

M

0 
μM

10
 μ

M

20
 μ

M

0

20

40

60

R
el

at
iv

e 
H

ER
PU

D
1 

m
R

N
A 

le
ve

ls

21% O2 <0.1% O2

ATF6-i

p = 0.9980

p = 0.9967

p = 0.0120

p = 0.0209
p = 0.0008

N O

21% O2 <0.1% O2

0

5

10

15

R
el

at
iv

e 
XB

P1
s 

m
R

N
A 

le
ve

ls

si
Sc

r

si
M

ix
tu

re

si
M

ix
tu

re

si
Sc

r

p = 0.6541

p = 0.0024

p = 0.0037

21% O2 <0.1% O2

0.0

0.5

1.0

1.5

2.0

2.5

R
el

at
iv

e 
AT

F4
 m

R
N

A 
le

ve
ls

si
Sc

r

si
M

ix
tu

re

si
M

ix
tu

re

si
Sc

r

p = 0.0007

p < 0.0001

p = 0.0028

21% O2 <0.1% O2

0

1

2

3

R
el

at
iv

e 
AT

F6
 m

R
N

A 
le

ve
ls

si
Sc

r

si
M

ix
tu

re

si
M

ix
tu

re

si
Sc

r

p = 0.0168

p = 0.0003

p = 0.0144

P Q

Tuni Thap CoCl2

- + - + - +

HIF-1α

β-actin

BiP

21% 1% <0.1%
0

5

10

15

20

R
el

at
iv

e 
C

H
O

P 
m

R
N

A 
le

ve
ls

O2 conc.

p = 0.4069

p = 0.0022

TCGA (Prostate)

Mean mRNA expression (RNAseq)
Ahmed hypoxia signature (vst counts)

M
ea

n 
m

R
N

A 
ex

pr
es

si
on

 (R
N

As
eq

) 
C

5a
R

1 
(v

st
co

un
ts

)

TCGA (Ovarian)

M
ea

n 
m

R
N

A 
ex

pr
es

si
on

 (R
N

As
eq

) 
C

5a
R

1 
(v

st
co

un
ts

)

M
ea

n 
m

R
N

A 
ex

pr
es

si
on

 (R
N

As
eq

) 
Zh

u 
U

PR
 s

ig
na

tu
re

 (v
st

co
un

ts
)

Mean mRNA expression (RNAseq)
Zhu UPR signature (vst counts)

Mean mRNA expression (RNAseq)
Zhu UPR signature (vst counts)

TCGA (Colorectal)

Ctrl CoCl2
0

5

10

15

20

25

R
el

at
iv

e 
C

A9
 m

R
N

A 
le

ve
ls

p = 0.0225

21% <0.1%
0

1

2

3

4

5

p53 KO

R
el

at
iv

e 
C

5a
R

1 
m

R
N

A 
le

ve
ls

O2 conc.

p = 0.0202

Ctrl Thap
0

5

10

15

R
el

at
iv

e 
C

5 
m

R
N

A 
le

ve
ls p = 0.0009

Ctrl Tuni
0

5

10

15

R
el

at
iv

e 
C

5 
m

R
N

A 
le

ve
ls p = 0.0352

F G H I J

A DB C E

Ctrl CoCl2
0.0

0.5

1.0

1.5

R
el

at
iv

e 
C

H
O

P 
m

R
N

A 
le

ve
ls

p = 0.4903


