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Supplemental Figures 
 
Figure S1. Generation of hTERT-RPE1_H2B-eGFP_p27-mCherry.  
(A) Graphic illustrating the homology template (HDR template). (B) Site and integration-specific 
PCR to identify faithfully recombined p27-mCherry clones. (C) PCR on faithfully recombined 
clones from (B), to distinguish between hetero- and homozygous clones. Positive PCR 
amplification indicates the presence of a heterozygous clone. (D) A single clone from (C) was 
amplified and either analyzed as a asynchronous (AS) or synchronized with serum-free media 
(SFM), Hydroxy-urea (HU), or Nocodazole. Lysates were subjected to western blot. (E) Lysates 
from (D) were subjected to HA-IP and blotted for the co-immunoprecipitation of Cdk2, cyclin A 
and E. (F) Time-lapse video analysis of parental RPE1, RPE1_H2B-eGFP and RPE1_H2B-
eGFP_p27-mCherry cells. No line displays significant changes in the overall cell cycle timing. 
(G) p27-mCherry cells were either transfected with CTRL, Cdk2 or Rb siRNAs for 48 h and 
subsequently analyzed by FACS to their content of eGFP and mCherry. Note: three distinct 
subpopulations can be identified. (H,I) p27-mCherry cells were treated as in (F), but 
subsequently analyzed by time-lapse video microscopy for 24 h for their GFP (G) and mCherry 
(H) content in response to the transfected siRNA. (J) p27-mCherry cells were treated with 
different doses of Palbociclib to reveal and analyzed by time-lapse video microscopy. 
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Figure S2. Control full gel immunoblots of antibodies used in this study. 
Lysates of hTERT-RPE1 cells were separated by gel eletrophoresis, immunoblotted with 
indicated primary antibodies (see Materials and Methods) and followed by treatment with 
secondary antibodies conjugated to HRP, allowed to develop and imaged on a Odyssy imaging 
system for the indicated amount of time (sec). 
 
 
Figure S3. Localization of the p27-infliction point.  
(A) Graphic illustrating the experimental set up. (B) Cells treated as in (A) are displayed based 
on their normalized p27-profiles. (C) Cells from A are continuously counted to follow population 
growth. (D) Cells from A are analyzed based on their nuclear H2B-eGFP signal to determine 
nuclear size over time. (E) Graphic illustrating the experimental set up. (F) Cells treated as in E 
are displayed based on their normalized p27-profiles. (G) Cells from E are continuously counted 
to follow population growth. (H) Cells from E are analyzed based on their nuclear H2B-eGFP 
signal to determine nuclear size over time. 
 
 
Figure S4. Motif analysis of canonical and non-canonical Cdk substrate peptides 
identified by mass spectrometry.  
(A) Motif analysis of all identified non-canonical Cdk phosphor-peptides. (B) Motif analysis of 
significant non-canonical Cdk phosphor-peptides. (C) Motif analysis of all identified canonical 
Cdk phosphor-peptides. (D) Motif analysis of significant canonical Cdk phosphor-peptides. 
 
 
Supplemental Video 1. Video microscopy of p27-mCherry/H2B-GFP sensor cells 
transfected with non-targeting control (siCTRL) siRNA.   
p27-mCherry/H2B-GFP sensor cells were transfected with non-targeting control (siCTRL) 
siRNA followed by time-lapse video microscopy for 48 h.  mCherry and GFP signals were 
overlaid. 
 
 
Supplemental Video 2. Video microscopy of p27-mCherry/H2B-GFP sensor cells 
transfected with siCdk2 siRNA for 48 h. 
p27-mCherry/H2B-GFP sensor cells were transfected with siCdk2 siRNA followed by time-lapse 
video microscopy for 48 h.  mCherry and GFP signals were overlaid. 
 
 
Supplemental Video 3. Video microscopy of p27-mCherry/H2B-GFP sensor cells 
transfected with siRb siRNA for 48 h. 
p27-mCherry/H2B-GFP sensor cells were transfected with siRb siRNA followed by time-lapse 
video microscopy for 48 h.  mCherry and GFP signals were overlaid. 
 
 
Supplemental Video 4. Video microscopy of p27-mCherry/H2B-GFP sensor cells arrested 
and released from Cdk4i (Palbociclib). 
p27-mCherry/H2B-GFP sensor cells were treated with Cdk4i (Palbociclib) for 48 h, then 
released by washing and analyzed by time-lapse video microscopy over the next 22 h. 
 



Res.
loxP loxP

mCh1 2 2A *
*
*

5’UTR

M 1 2 3 4 5 6 7 8 9 10 11 13 15 16 17 18 19 2221

hTERT-RPE1_H2B-eGFP_p27-mCherry - Integration PCR

A

B

siCTRL siCdk2 siRB
0

20

40

60

80
<0.0001

<0.0001

0.5

1

1.5

2
siCTRL
siCdk2
siRB

M 162 4 6 8 10 12 14
Time Post-Mitosis (h)

N
or

m
. H

2B
-e

G
FP

 S
ig

na
l

/ D
N

A 
C

on
te

nt

4h 5.4h

Cdk2

A
S

S
FM

H
U

N
oc

o

CycA

CycE

IgGp27
(mCherry-HA)

Tubulin

Cdk2

CycA

CycB

CycE

A
S

S
FM

H
U

N
oc

o

Rb

 0 

 200 

 400 

 600 

 800 

 10 
 0 

 10 
 1 

 10 
 2 

 10 
 3 

H
2B

-e
G

FP

siCTRL

 10 
 0 

 10 
 1 

 10 
 2 

 10 
 3 

p27-mCherry

siCdk2 siRB

 10 
 0 

 10 
 1 

 10 
 2 

 10 
 3 

p27

Si
ng

le
 C

el
l p

27
 In

te
ns

ity
(8

 B
it,

 T
=4

6-
50

 h
, a

ve
ra

ge
 o

f 4
 h

)

C

5 6 9 10 13M
hetrozyg./homozyg. PCR

D E

G

H I

Supplemental Figure S1

Palbo Dose Curve

Time (h)
0 5 10 15 20

C
el

l N
o.

 (F
ol

d 
C

ha
ng

e)

0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2

DMSO
0.1nM

2nM

0.5nM
1nM

J

RPE1 RPE1-H2B RPE1-H2B-p27

Ti
m

e 
(h

)

10

15

20

25

30

35

40
n.s. n.s.

n=50

Cell Cycle Length
F

Immunoblot (WCL) HA - I.P.

p27
(mCherry-HA)



Supplemental Figure S2

Control Full Gel Immunoblots (WCL)
αCdk2 αCdk4 αp27 αTubulinαRbαCycA αCycB αCycE

Exposure 
Time (Sec): 12 sec 39 sec 3 sec 36 sec 5 sec 16 sec 11 sec 2 sec

Antibody:



6
4

3
2

1

- F
B

S
 (f

ilm
in

g)

t0

.5
0

no PD

+ 
P

al
bo

 (4
8h

) - PD (h)

+ Palbo (h)
0

.5

1

N
or

m
. p

27
 In

te
ns

ity

0 3.3 6.6 9.9 13.3 16.6
Time no Palbo (h)

0h 1h 2h.5h 3h 4h 6h+FBS

6
4

3
2

1

+ 
R

os
c 

(fi
lm

in
g)

t0

.5
0

no PD

+ 
P

al
bo

 (4
8h

) - PD (h)

+ Palbo (h)
0

.5

1

N
or

m
. p

27
 In

te
ns

ity

0 3.3 6.6 9.9 13.3 16.6

0h 1h 2h.5h 3h 4h 6hnoRosc

Supplemental Figure 3

A B

E F

0 5 10 15 20

C
el

l N
o.

 (F
ol

d 
C

ha
ng

e)

1.0

1.2

1.4

1.6

1.8

2.0 +FBS 
0h 
0.5h 
1h 
2h 
3h 
4h 
6h 

C

0 5 10 15 20

C
el

l S
iz

e 
(A

.U
.)

0.8
0.9

1.0

1.1
1.2

1.3
1.4

1.5
+FBS 
0h 
0.5h 
1h 
2h 
3h 
4h 
6h 

D

0 5 10 15 20

C
el

l N
o.

 (F
ol

d 
C

ha
ng

e)

1.0
1.2

1.4

1.6
1.8

2.0
2.2

noROSC 
0h 
0.5h 
1h 
2h 
3h 
4h 
6h 

G

0 5 10 15 20

C
el

l S
iz

e 
(A

.U
.)

0.9

1.0

1.1

1.2

1.3

1.4

1.5

noROSC
0h 
0.5h 
1h 
2h 
3h 
4h 
6h 

H

Time no Palbo (h) Time no Palbo (h)

Time no Palbo (h)

Time no Palbo (h) Time no Palbo (h)



1L 2A 3

G

4E 5

D

6K 7Y
P
K
I
D

8S
Q
P
G
F
A

9P
E
S
K
G
D
A
T

10

YPMLGV
R
K
E
T
A

11

E

A

12

PLEVTA
S

13

D

P

E

S

A

14

T

V

E

15

P

E

S

16

G

S

E

A

17

E

S

18 19

S

A

20

GAS

21 22

A

S

E

G

23 24 25 26 27

E

28 29 30 31

ES

32

S

33

S

34

E

S

35

S

E

36

E

S

37

S

38

S

39

D
40

T
S

41
L

E

D

S

42
G

P

D

E
S

43

P

D

S
E

44

D

E

S

45

S

E

46

E

S

47

S

48

S

49

S

50

E

S

51

S

52 53 54 55

S

56 57

S

58

S

K

59

KS

60

K

61

E

P

S

K

62

K

63 64

S

K

65

P

R

K

66

S

K

67

R

P

G

E

S

K

68

K

69

P

E

70

R

E

S

K

71

R

G

E

S

72

Q

S

T
P
K

73

LKAGPR

74

Q

E
P
S
K

75

V

L

G

P

R
S
K
A

76

A

T
R
P
K
L

77

S

R

E
A
L
K
N

78

V

S

E

P
R
D
A
K

79

T

N

L

G

P
E
A
K
R

80

V
R
L
K
E
G
A
P

81

V
T
K
G
P
R

82

R
H
E
G

83

Q
P
I
G
A

84

R
H
G
A

85

T
P
R

86

K
D

87

R

1E 2G
E

3L
E

4T
G

5Y
Q
I
M

6Y
E
G

7V
M
E
S
P
D

8V
N
G
E
D
A
P
S

9Y
V
S

Q

I
E
A
G
F
L

10
Q

P

N

K

A

S
L
D
G
E

11
Y

V

S

Q

M

L

I

H
K
D
A
E

12
R

K

I

E

D

T
G
S

13

Y

Q

P

M

L

E

G
A
S

14

V

R

N

L

A

K
P
G
E
S

15

K

I

T

G

D

A

P
E

16

R

Q

K

H

A

D
S
E

17

D

R

T
S
G
E

18

Q

L

S
R

19

D

G

20

T
S

21

Q

E

G
D
S

22

V

N

P

G

D
E
S

23

G

D

P

S
E

24

P

N

D

A

L

V

G
S
E

25

S

P

G

E

26

P

S

E

27 28

PNRE

D

S

G

29

P

S

30

P

L

K

S
E

A

31

T

R

L

I

A

E
D
S
Q
P

32

T

S

P

I

E

D

G
R
K

33

V
T
P

M
K

S

34

T

I

V
S
Q
D
A
P
L
K

35

T
R

K
E
P
I
D
L
S

36

V
Q
E
S
G
R
P
K

37

Q
P
M
T
K
E

38

K
E
S
R
P
I

39

T
S
R
N
I
E

40

Y
L
K
A
S

41

R
K
D
A
N

42

S
N
L
K

43

E
D
A

44

G
E

45

R
K

1E 2

G

3P 4T 5E
D

6H
G

7P
L

8T
E

9S
H
D

10

H
G
A

11

L
G
C

12

S
P
E

13

S
P
L

14

Q
N
D
A

15

L
C
P

16

L
G
P

17

P
A
L

18

Q
P
T
N

19

T
S
R
Q
N
L
K
F
G

20

Q
N
G
D
T
S
P

21

S
P
N
K
H
G
A
L

22

T
Q
P
L
I
E
D
A
S
G

23

T
S
I
G
D

Q
N
L
A

24

V

G

D
C

P
N
S
A
E

25

V

T

R

N

L

I

H

D

S
G
E
P

26

V

P
E

Q
G

27

T

S
N
M
P
E
A

28

P

N
G

A

E
T

29

S

Q

L

E

A

P
D

30

T

R

D

A
Q
P

31

R
K
V
S
L
P

32

L
H
R
I
A
P
S

33

T
S

34

P
35

T

Q

P

G

E

D

V
S
A

36

K
D
A
P
S
R

37

T

P

K

I
G

R
E
S

38

S

Q

L

I

G

F

E

A

Y
N
H
P

39

K

H
D
R
P

40

Y
V
R
N
M
L
H
E
P
S

41
V

S

R

L

G

P
N
M
E
A
T

42
V

Q

D

S
R
K
E
A
G

43
T
R
N
M
K
Q
E
D
P

44

P
D
A
T
S
R
G

45

Y
V
R
Q
K
G
D
A
P

46

V
T
S
G
D
A
E

47

Q
N
L
K
A
S

48

S
L
H
E
R
G

49

Q
P
N
I
D
R

50

R
L
A
P

51

R
G
E
D

52

Y
D
A

53

I
R

54

K
55

R

1T 2

D
A
T

3

S
N
D

4T
S
D
C
A

5T
L
K
I
G
C
E
A

6

Q
M
H
F
D
C
S
P
G

7T
S

N

L

F

A

P
G
E
V
Q

8

V

N

L

E

S
F
H
G

9

T

Q

G

A

P

L

E
S
D

10

P

G

D

E

11

L

V
S
P
E

12

D

V

P

L

G

A

T
E
S

13

P

G

S

E

A

14

P

E

A

15

G

P

16

P

A

S

17

VGPLS

18

VSD

A

T

L

G

E

19

L

D

S

P

E

G

A

20

S

A

21

S

E

P

22

E

A

S

23

P

E

S

24

A

E

S

25

E

S

26

P

S

27

S

28

S

29

S

30

S

31

S

32

S

P

33

P

S

34

P

35

P

S

36 37

S
P

38 39

T
S

40

P

41

E

P

S

42

KSP

43

P

S

44

S

P

45

S

P

46

P

S

47

P

S

48

P

S

49

S

P

50

P

S

51

S

52

SPK

53

S

54

K

55

SPK

56

K

P

57

P

K

58

P

E

S

K

59

ERK

60

PKARE

61

TPGKR

62

S

E

P

63

GPKSA

64

E

A

D

G

P
K
S

65 66

R

G

L

E

S

K

67

N

G

E

S

K
R

68

R

P

D

S

G
E
A
K

69

D

C

S

T
E
A
R
K

70

I
K
P
A
E
R

71

T

S
R
N
G
E
K
A

72

V
R

Q

P
L
I
G

Y
K
A

73

R
Q
C
A
V
T
G
K

74

Y
S
L
G
E
R
N

75

R
L
G
K
A

76

L
G
D
A

77

K
G
R

78

R
G

79

T
80

G
81

G
82

G
83

P
84

D
85

R

Supplemental Figure S4

AAAA

B

C

D


