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Collectively, these data indicate the “general” autophagic capacity of both iPSCs and NPCs.
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induce autophagy. In other words, autophagy might represent a cytoprotective “bystander” effect that 
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“too valuable”. Accordingly, cytoprotective stress responses are not preferred over cell death 
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these cell models mount a “regular” autophagic response
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1% BSA in DPBS, overnight at 4˚C in constant rotation. All samples w
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values are shown as *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001; ****p ≤ 0.0001.





























Figure 1

LC3-II

ULK1

p62

**
*

pULK1 (Ser758)

LC3-II

ULK1

p62

pULK1 (Ser758)

*

A B

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

**
**

*

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0

1

2

3

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
H

)

**

**
*

*

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 A

c
ti

n
B

)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0

1

2

3

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 A

c
ti

n
B

)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0

2

4

6

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 A

c
ti

n
B

)

****

***

**
**

*

LC3-II

p62

pULK1 (Ser758)

ULK1

15-

55-

130-

130-

Medium

Starvation

Bafilomycin A1

+

+

++

+

+

ActB40-

ActB
40-

ActB40-

GAPDH

LC3-II

p62

Vinculin

pULK1 (Ser758)

ULK1

15-

40-

55-

130-

130-

130-

Medium

Starvation

Bafilomycin A1

+

+

++

+

+

Vinculin
130-

LC3-II

ULK1

p62

pULK1 (Ser758)

***
***

LC3-II

***
****

*

***
****

****

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

ULK1 pULK1 (Ser758)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

p62

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0

1

2

3

4

5

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

**
***

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
SS

E
B
SS

+B
af

A
1

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

M
ed

iu
m

M
ed

iu
m

+B
af

A
1

E
B
S
S

E
B

S
S+B

af
A
1

0

2

4

6

8

R
e

la
ti

v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
H

)

*
***

**

*
*

C D

GAPDH

LC3-II

p62

Vinculin

pULK1 (Ser758)

ULK1

15-

40-

55-

130-

130-

130-

Medium

Starvation

Bafilomycin A1

+

+

++

+

+

Vinculin130-

LC3-II

p62

pULK1 (Ser758)

ULK1

15-

55-

130-

130-

Medium

Starvation

Bafilomycin A1

+

+

++

+

+

GAPDH
40-

Vinculin130-

Vinculin130-

iPS11 iPS12

niPS11 niPS12



 C
tr

l

 C
tr

l

1
0

 n
M

 E
to

p
o

s
id

e

5
 µ

M
 E

to
p

o
s
id

e

 4
0

 n
M

 B
P

D
E

 2
5

0
 n

M
 B

P
D

E

4
 h

2
4
 h

iPS11 niPS11 HCT 116

 C
tr

l
1

0
 n

M
 E

to
p

o
s
id

e
 4

0
 n

M
 B

P
D

E

 C
tr

l
5

0
 n

M
 E

to
p

o
s
id

e
 1

0
0

 n
M

 B
P

D
E

 C
tr

l
5

0
 n

M
 E

to
p

o
s
id

e
 1

0
0

 n
M

 B
P

D
E

 C
tr

l
5

 µ
M

 E
to

p
o

s
id

e
 2

5
0

 n
M

 B
P

D
E

4 h 24 h

E
to

p
o
s
id

e
B

P
D

E

C
tr
l

53
B
P
1

C
tr
l

gH
2A

X
C
tr
l

g
H
2A

X
/5

3B
P1

0

1

2

3

4

R
e

la
ti

v
e

 f
o

c
i 

p
e

r 
c

e
ll

 [
fo

ld
 o

f 
c

o
n

tr
o

l]

C
tr
l

53
B
P
1

C
tr
l

g
H
2A

X
C
tr
l

g
H
2A

X
/5

3B
P1

0

1

2

3

4

R
e

la
ti

v
e

 f
o

c
i 

p
e

r 
c

e
ll

 [
fo

ld
 o

f 
c

o
n

tr
o

l]

C
tr
l

53
B
P
1

C
tr
l

gH
2A

X
C
tr
l

g
H
2A

X
/5

3B
P1

0

2

4

6

8

10

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

C
tr
l

53
B
P
1

C
tr
l

gH
2A

X
C
tr
l

gH
2A

X
/5

3B
P1

0

2

4

6

8

10
10

20

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

C
tr
l

53
B
P
1

C
tr
l

g
H
2A

X
C
tr
l

gH
2A

X
/5

3B
P1

0

10

20

30

40

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

C
tr
l

53
B
P
1

C
tr
l

g
H
2A

X
C
tr
l

gH
2A

X
/5

3B
P1

0

10

20

30

40

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

C
tr
l

53
B
P
1

C
tr
l

g
H
2A

X
C
tr
l

g
H
2A

X
/5

3B
P1

0

5

10

15

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

C
tr
l

53
B
P
1

C
tr
l

g
H
2A

X
C
tr
l

gH
2A

X
/5

3B
P1

0

5

10

15

R
e
la

ti
v
e
 f

o
c
i 
p

e
r 

c
e
ll
 [

fo
ld

 o
f 

c
o

n
tr

o
l]

iPS11 HCT116

4 h 24 h

****
****

***

**

*
** *** **

****

****

**** ****
**** ****

****

****

**** ****

****

**** ****

gH2AX 53BP1 DAPI Merge gH2AX 53BP1 DAPI Merge gH2AX 53BP1 DAPI Merge

A B C

D

E

F

G

Figure 2



iPS11

ULK1
130-

130-

130- pULK1 (Ser758)

Vinculin

130-

130-

Vinculin

Vinculin

130- pULK1 (Ser638)

Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

niPS11

ULK1130-

130-

130- pULK1 (Ser758)

130- pULK1 (Ser638)

Vinculin

130-

130-

Vinculin

Vinculin

Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

HCT 116

Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

ULK1
130-

130-

130- pULK1 (Ser758)

Vinculin

130-

130-

Vinculin

Vinculin

130- pULK1 (Ser638)

**
*

A

B

C

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

*

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 V
in

c
u

li
n

)

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

*

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0

1

2

3

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 V
in

c
u

li
n

)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
) * *

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

2.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

*

24 h
48 h
72 h

Figure 3



24 h
48 h
72 h

iPS11

ULK1
130-

130-

130- pULK1 (Ser758)

Vinculin

130-

130-

Vinculin

Vinculin

130- pULK1 (Ser638)

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

niPS11

ULK1
130-

130-

130- pULK1 (Ser758)

130- pULK1 (Ser638)

Vinculin

130-

130-

Vinculin

Vinculin

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

HCT 116

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

ULK1
130-

130-

130- pULK1 (Ser758)

Vinculin

130-

130-

Vinculin

Vinculin

130- pULK1 (Ser638)

A

B

C

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

*

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 U
L

K
1
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 U
L

K
1
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 V
in

c
u

li
n

)

*

ULK1 pULK1 (Ser758)

pULK1 (Ser638)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

2.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 V

in
c

u
li

n
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

**

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 U

L
K

1
)

Figure 4



Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

iPS11

Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

niPS11

Etoposide

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

HCT116

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

iPS11

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

niPS11

BPDE

Bafilomycin A1

+

+

+

+

+

+

+

+

+

+

+

+ C
tr

l

E
B

S
S

24 h 48 h 72 h

p62

LC3-II

GAPDH

55-

40-

15-

HCT116

A B C

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

2.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

) *
*

*

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0

1

2

3

4

5

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
) *

**
*

**

p62 LC3-II p62 LC3-II

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0

2

4

6

8

10

12

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

**
**

**
*

*
*

*
* **

**
**

**

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

2.5

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l
E
to

C
tr
l+

B
af

1A

E
to

+B
af

1A C
tr
l

E
B
SS

0

2

4

6

8

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
)

p62 LC3-II

**
***

*
*

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0

1

2

3

4

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0

1

2

3

4

5

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
)

*
*

**
**

**
**

**
**

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0

1

2

3

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0

2

4

6

8

10

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

***
**
**

*
*

***
**

**
*
*

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0.0

0.5

1.0

1.5

2.0

R
e

la
ti

v
e

 p
ro

te
in

 a
b

u
n

d
a

n
c

e

(n
o

rm
a

li
z
e

d
 t

o
 G

A
P

D
H

)

C
tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

B
P
D
E

C
tr
l+

B
af

1A

B
P
D
E
+B

af
1A C

tr
l

E
B
SS

0

1

2

3

4

R
e
la

ti
v
e
 p

ro
te

in
 a

b
u

n
d

a
n

c
e

(n
o

rm
a
li
z
e
d

 t
o

 G
A

P
D

H
) **

**
*

*
****

p62 LC3-II p62 LC3-II p62 LC3-II

Figure 5



 C
tr

l

 C
tr

l

1
0
 n

M
 E

to
p
o
s
id

e

5
 µ

M
 E

to
p
o
s
id

e

 4
0
 n

M
 B

P
D

E

 2
5
0
 n

M
 B

P
D

E

4
 h

2
4

 h

iPS11 niPS11 HCT 116

 C
tr

l
1
0
 n

M
 E

to
p
o
s
id

e
 4

0
 n

M
 B

P
D

E

 C
tr

l
5
0
 n

M
 E

to
p
o
s
id

e
 1

0
0
 n

M
 B

P
D

E
 C

tr
l

5
0
 n

M
 E

to
p
o
s
id

e
 1

0
0
 n

M
 B

P
D

E

 C
tr

l
5
 µ

M
 E

to
p
o
s
id

e
 2

5
0
 n

M
 B

P
D

E

LC3B MergeDAPI LC3B MergeDAPI

E
to

p
o

s
id

e
B

P
D

E

iPS11 HCT116

****

Ctrl Eto Ctrl Eto

0

1

2

3

4

R
e

la
ti

v
e

 L
C

3
 p

u
n

c
ta

p
e

r 
n

u
c

le
u

s

Ctrl BPDE Ctrl BPDE

0

1

2

3

4

R
e

la
ti

v
e

 L
C

3
 p

u
n

c
ta

p
e

r 
n

u
c

le
u

s

Ctrl Eto Ctrl Eto

0

2

4

6

8

R
e

la
ti

v
e

 L
C

3
 p

u
n

c
ta

p
e

r 
n

u
c

le
u

s

Ctrl BPDE Ctrl BPDE

0

1

2

3

R
e

la
ti

v
e

 L
C

3
 p

u
n

c
ta

p
e

r 
n

u
c

le
u

s

LC3B MergeDAPI LC3B MergeDAPI

4 h 24 h 4 h 24 h

4 h 24 h 4 h 24 h

A B C

D

E

F

G

Figure 6







































γH2AX, 





’

is referred to as the “strand passage” 



While type IA covalently attaches to 5’

covalently bind to a single strand DNA but to its 3’

called “swivel” to relax the DNA supercoils

α β

by covalently binding the 5’

referred as “cleavage complex” 

While TOPO IIα is essentially involved in the survival of proliferating cells, TOPO IIβ 

an increasing protein abundancy of TOPO IIα can be observed



TOPO IIα 

contrast, TOPO IIβ expression is independent of the cell 



α









higher abundancy of topoisomerase IIα regulating the 

The importance of TOPO IIα during development was demonstrated by genetical 



maturation cells shift their reliance from TOPO IIα to TOPO IIβ

Mutations in TOPO IIβ showed normal neurogenesis 

IIβ is known for its contribution in transcriptional regulation during development. Regulating the 

“ ”

(γH2AX)





expression levels in cancer cells, higher levels of TOPO IIα were found in different cancer 



α TOPO IIα

the importance of TOPO IIα in proliferative 

TOPO IIβ

β



. However, topotecan’s 

β



As previously described, stem cells showed high γH2AX foci number

IIα is regulated by the cell cycle



“normal” cancer cells 

majority of CSCs types referenced in this review showed an occurrence of elevated TOPO IIα 









–

division in embryonic cells depleting the activity of DNA topoisomerase IIα. 
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