
●
●

●
●

●

●

●

●
●

●

●

●
●

●
●

●
●●

●

●● ●
●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●
●●

●

● ●
●

●
●

●

●

●
●

●●

●

●

●

●

●

●

●

●●●

●
●

●

●●

●
●

●●
●

●
●

●

●●

●●

●

●

●

●

●

●●

●

●
● ●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●●●●
●

●●
●

●

●

●

●●

●

●●

●
●

●
●

●●

●

●
●

●

●

●
●

●

●

●●●●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●
●
●

●

●

●

●●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●● 12

−6

−4

−2

0

2

4

−10 −5 0 5 10

Component 1

C
om

po
ne

nt
 2

celltime
●

●

●

●

●

●

d0

d4

d7

d15

d30

KRT



●
●

●
●

●

●

●

●
●

●

●

●
●

●
●

●
●●

●

●● ●
●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●
●●

●

● ●
●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●
●

●

●●

●
●

●●
●

●
●

●

●●

●●

●

●

●

●

●

●●

●

●
● ●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●●●●
●

●●
●

●

●

●

●●

●

●●

●
●

●
●

●●

●

●
●

●

●

●
●

●

●

●●●●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●
●
●

●

●

●

●●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●● 12

−6

−4

−2

0

2

4

−10 −5 0 5 10

Component 1

C
om

po
ne

nt
 2

0 10 20

Pseudotime



●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●●●
●
●●
●

●

●

●

●●

●

●●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●
●

●

●

●

●

●
●

●

●●12

●
●●●
●●

●

●●●
●●●●●

●

●
●
●
●●
●●

●

●
●

●●12
●

●●
●

●

●
●●
●
●
●●

●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●

●
●
●●
●

●
●

●

●
●

●
●
●

●

●

●

●
●●

●
●●

●●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●●

●
●

●

●●●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●
●

●

●

●
●

●

●

●●●●
●

●
●

●●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●●12

●●
●
●●●●●

●

●●

●●12

1 2 4 5

−10 −5 0 5 10 −10 −5 0 5 10 −10 −5 0 5 10 −10 −5 0 5 10

−6

−4

−2

0

2

4

Component 1

C
om

po
ne

nt
 2

State ● ● ● ●1 2 4 5



●●● ●● ●● ● ●● ●●● ●● ●● ● ●●● ●● ●●

●● ● ●● ●●●● ● ● ●● ●●● ●● ●● ●●

● ● ●● ● ●●● ●●●●●●● ● ●● ●●● ●

●● ●●●●●● ● ● ● ●● ●●●●● ● ●●●● ● ●● ●●● ●● ●●●

● ● ●● ●●●●●●●●● ●●●●● ● ●●●●● ●

●●● ●●● ●●●●●●●●●●●●●

●●● ●● ●●●●● ● ●●●● ●●● ●● ● ●●●●

●● ● ●●●● ●●● ●● ●●● ●●●●

●●●●●●●●●●●●●●●●● ●●●●●

●●●●●●● ●●●●● ●●●●●●●●●●

●● ●● ●●● ●●● ●●● ● ●●● ●●●●●●●● ●● ●● ●● ●● ●● ●●●● ●●●●●● ●●●●

● ●●● ●● ●● ● ●● ●● ● ●●●●●● ●●

● ●● ● ●●● ●● ● ●●●●●●● ●● ●● ●● ●●

0 5 10 15 20 25

1
2

3
4

5
6

Pseudotime

T
im

ep
oi

nt



●●● ● ●● ● ● ●●● ●● ●●● ●●● ●●●● ●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●● ● ●●● ● ●●● ●● ● ●● ●● ● ●●● ●● ●●●●●● ●● ● ●● ●●●● ●● ●● ●● ●●●●●● ● ●●● ●● ●●●● ●● ●● ●● ●● ●● ● ●●● ● ●● ●●● ●● ● ●●● ● ●●●● ●●●●●●● ●●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●● ●●● ●●●● ●● ●● ●● ● ● ●● ● ●

●
●

●

●
●●

●

●●

●
● ●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●● ●● ●●

●

●●

●

●●● ●●

●

●●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●●●● ●● ●● ●●● ● ●● ● ●● ●

●

●

●

● ●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●● ●● ● ●● ●● ●

●

●●● ●● ●●● ●●● ●● ●

●

●
●

● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●●

●

●●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●
●

●

●● ●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●●●

●
●

●
● ●●

●

●

●

●

●

●
●

●

●● ●● ●

●

●

●●

●

●● ●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

KRT8

KRT5

0 10 20 30

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

celltime
●

●

●

●

●

●

d0

d4

d7

d15

d30

KRT



●●● ● ●● ● ● ●●● ●● ●●● ●●● ●●●● ●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

● ●● ● ●●● ● ●●● ●● ● ●● ●● ● ●●● ●● ●●●●●● ●● ● ●● ●●●● ●● ●● ●● ●●●●●● ● ●●● ●● ●●●● ●● ●● ●● ●● ●● ● ●●● ● ●● ●●● ●● ● ●●● ● ●●●● ●●●●●●● ●●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●● ●●● ●●●● ●● ●● ●● ● ● ●● ● ●

●
●

●

●
●●

●

●●

●
● ●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●● ●● ●●

●

●●

●

●●● ●●

●

●●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●●●● ●● ●● ●●● ● ●● ● ●● ●

●

●

●

● ●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●● ●● ● ●● ●● ●

●

●●● ●● ●●● ●●● ●● ●

●

●
●

● ●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●●

●

●●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●
●

●
●

●

●● ●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●●●

●
●

●
● ●●

●

●

●

●

●

●
●

●

●● ●● ●

●

●

●●

●

●● ●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

KRT8

KRT5

0 10 20 30

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

0

10

20

Pseudotime



●

●●

●
●

●

●

●

●

●
●

●
●

●

● ●
●
●

●

●

●●

●
●●

●●

●
●

●

●
●
●

●

●
●●

●●

●

●

●

●
●

●

●●

●
●

●●●
●

●●

●

●●

●
● ●

●●

●

●
●

●
●

●

●

●

●

●

●●

−10

0

10

−20 −10 0 10 20

PC1: 18.49% variance

P
C

2:
 1

2.
75

%
 v

ar
ia

nc
e

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

d30

KRT



●

●

●●

● ● ●●
●

●

●●

●

●
●●●

●
●

●

●

●

●●

●

●
●

●● ● ●
●● ● ●●●

●

●

●

● ●

●

●

●●

●
●

●
●

● ●●

●●

●
●

●●
●

●

●

● ●●●
●

●

●

●

●

●

●

●
●

−10

−5

0

5

10

−5.0 −2.5 0.0 2.5 5.0

X1

X
2

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

d30

KRT



●● ●●

●

●

●●●●
●

●

●

●●●
●

●
●

●

●

●

●●

●●

●

●●
●

●●
●

●●

●●
●

●
●●●●
●

●
●

●●●●

●●
●

●

●

●
●●

●

●●
●

●
●●

●
●

● ●

●●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●
●
●

●

● ●●
●

●

●
●
●

●

●
●

●
● ●

●

●

●

●●

●●

●
●

●

●●●
●

●

●

●●
●

●

●●●

●
●

●●

●
●

●

●

●●
●

●

●

●

●
●

●

●●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●●

● ●

●

●

●

● ●
●

●

●

● ●

●

●
●

●●

●

●

● ● ●

●●●●●
●● ●●● ●●● ●● ●● ●●
●●● ●

●

●

●

●
●

● ●
●

●

●
●

●

●

●

●

●●

●1

−5

0

5

−5 0 5 10

Component 1

C
om

po
ne

nt
 2

celltime ● ● ● ● ●d0 d4 d7 d15 KRT



●● ●●

●

●

●●●●
●

●

●

●●●
●

●
●

●

●

●

●●

●●

●

●●
●

●●
●

●●
●●
●

●
●●●●
●

●
●

●●●●

●●
●

●

●

●
●●

●

●●
●

●
●●

●
●

● ●

●●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●
●
●

●

● ●●
●

●

●
●
●

●

●
●

●
● ●

●

●

●

●●

●●

●
●

●

●●●
●

●

●

●●
●

●

●●●

●
●

●●

●
●

●

●

●●
●

●

●

●

●
●

●

●●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●●

● ●

●

●

●

● ●
●

●

●

● ●

●

●
●

●●

●

●

● ● ●

●●●●●
●● ●●● ●●● ●● ●● ●●
●●● ●

●
●

●

●
●

● ●
●

●

●
●

●

●

●

●

●●

●1

−5

0

5

−5 0 5 10

Component 1

C
om

po
ne

nt
 2

0 5 10 15 20

Pseudotime



●

●●●
●●
●
●●
●●
●

●
●●●●
●

●
●●●●●

●
●●

●

●●
●

●
●●

●
●

● ●

●●

●

●

●

●●●
●
●●

●

●
●

●

●●●●●

●
●●

●● ●●●
●

●

●

● ●
●

●

●●

●

●

●● ●

●●●●●
●●●●●●●● ●●●●●●●●●●

●
●

●

●
●
● ●

●

●
●●

●●

●1

●

●

●●
●
●

●

●
●●

●

●

●

●

●

●
●
●
●

●

●

●

●●

●●

●
●

●

●●●
●

●

●

●●
●

●

●

●
●1

●●●●

●

●

●●●●
●
●

●

●●●
●

●
●
●

●

●●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●
●

●

●
●
●
●

●
●

●
●●

●●●

●
●

●●●
●●
●

●

●

●

●
●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●1

1 2 3

−5 0 5 10 −5 0 5 10 −5 0 5 10

−5

0

5

Component 1

C
om

po
ne

nt
 2

State ● ● ●1 2 3



●●●●●●●●● ●●●●●●●●● ●●●●●

●● ● ● ●● ●●●● ●●● ●● ● ●

●●●●●●●●●●●● ●●●● ●●● ●

●●●●●●●●●●●● ●●

●● ● ●● ● ● ●●●● ●●●● ● ●● ●●● ●●●●

●●●●●●●●●●●● ●●●●● ●●

●●●● ●

● ●●●● ●● ● ●●●● ● ● ● ●● ●●

●●●●● ●● ●●●●●●●●●●●●● ●●●

● ● ●●●● ● ● ●● ●●●● ●●●●● ●●●

●●●● ●●●●● ●●● ●● ● ●●● ●●●●●●●●

●● ● ●● ●● ●●● ●● ● ● ● ●● ●● ●

●●●●●●●●●●●●●●●●●

● ● ●●●●● ●●●

0 5 10 15 20

1
2

3
4

5
6

Pseudotime

T
im

ep
oi

nt



●●● ● ●● ●●●●●●● ●●●●●●● ● ●●●●● ●●

●

●

●

●

●●

●● ● ●●●●●●

●

●●●●●● ●●● ●●● ●● ● ●●● ●●

●

● ●●● ● ●● ●● ● ●● ●●●● ●● ● ●●● ● ● ●●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●● ●●●● ●●●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●● ●●●● ●● ●●● ●● ●● ●●● ● ●●● ●●●● ● ● ●● ●●● ● ●●● ●● ●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●● ●

●

●

●

●●●●● ●●●● ●●●● ●● ●●●●●● ● ●● ●● ● ● ●●●● ● ● ● ●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●● ●●

●

●●● ●● ●●●●● ● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
● ●●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n celltime
●

●

●

●

●

d0

d4

d7

d15

KRT



●●● ●●● ●●●●●●● ●●●●●●● ● ●●●●● ●●

●

●

●

●

●●

●● ● ●●●●●●

●

●●●●●● ●●● ●●● ●● ● ●●● ●●

●

● ●●● ● ●● ●● ● ●● ●●●● ●● ● ●●● ● ● ●●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●● ●●●● ●●●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●● ●●●● ●● ●●● ●● ●● ●●● ● ●●● ●●●● ● ● ●● ●●● ● ●●● ●● ●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●● ●

●

●

●

●●●●● ●●●● ●●●● ●● ●●●●●● ●●● ●● ● ● ●●●● ● ● ● ●● ●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●

●

●●● ●● ●●●●●● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
● ●●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

0

5

10

15

20

Pseudotime



●

●

●●

●

●●

●
●●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●●
● ●
●

●●

●

●

●

●

−10

0

10

−20 −10 0 10 20

PC1: 21.84% variance

P
C

2:
 1

3.
72

%
 v

ar
ia

nc
e

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

KRT



●

●●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●●●●
●

●

●●

●

●

●●

−5

0

5

−10 −5 0 5 10

X1

X
2

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

KRT



●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●
●●●●●

●●

●

●
●
●

●
●●●

●

●

●●

●●

●●

●

●
● ●●

●
●

●

●

●

●
●
●

●
●●●

●●

●

●

●

●

●●●●●
●
●

●

●

●

●

●●
●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●●
●●

●
●

●

●

●

●

●●
● ●
●

●

●

●●●
● ●

●

●

●

●

●

●
●

●
●

●

●●
●

●

●

●

●

●●

●

●
●

●
●

●
●
●
●●

●●●●●
●

●

●
●●●

●●

●●
●
●●

●●

●
●●●

●

●
● ●●
●

●●
●
●

●

●●
●
●

●
●●●●●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
1

3

2

−6

−3

0

3

−5 0 5 10

Component 1

C
om

po
ne

nt
 2

celltime ● ● ● ● ●d0 d4 d7 d15 KRT



●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●
●●●●●

●●

●

●
●
●

●
●●●

●

●

●●

●●

●●

●

●
● ●●

●
●

●

●

●

●
●
●

●
●●●

●●

●

●

●

●

●●●●●
●
●

●

●

●

●

●●
●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●●
●●

●
●

●

●

●

●

●●
● ●
●

●

●

●●●
● ●

●

●

●

●

●

●
●

●
●

●

●●
●

●

●

●

●

●●

●

●
●

●
●

●
●
●
●●

●●●●●
●

●

●
●●●

●●

●●
●
●●

●●

●
●●●

●

●
● ●●
●

●●
●
●

●

●●
●
●

●
●●●●●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
1

3

2

−6

−3

0

3

−5 0 5 10

Component 1

C
om

po
ne

nt
 2

0 5 10 15 20 25

Pseudotime



●

●

●

●●

●

●

●●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●
●●●●●
●●

●

●

●
●

●

●

●

●

●
1

3

2

●
●
●
●

●
●●●

●

●

●●

●●
●●

●

●
●●
●

●
●

●●

●

●●●
●

●
●●●●
●

●

●

●

●

●

●
●

●

●

●

●
1

3

2
●

●
●●●
●

●

●

●
1

3

2
●

●
●

●●

●●
●

●
●

●●

●

●

●

●
●
● ●

●

●●

●
●

●

●●

●

●
1

3

2

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●●
●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●●
●●

●

●

●

●●
●

●
●

●

●●
●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●
1

3

2

●
●
●●

●

●
●

●●
●●

●
●

●●●●
●●●●
●●
●
●
●
●●
●●●●
●

●

●
●●●

●●

●●
●
●●

●

●
●●●
●
●●
●
●
●●
●
●

●

●

●

●
1

3

2

●●●
●●
●

●

●●●
●
●
●
●●●
●●●●●●●
●
●
●
●●●
●●

●●●
●
●
●●●

●

●

●
1

3

2

1 2 3 4 5 6 7

−5 0 5 10 −5 0 5 10 −5 0 5 10 −5 0 5 10 −5 0 5 10 −5 0 5 10 −5 0 5 10

−6

−3

0

3

Component 1

C
om

po
ne

nt
 2

State
●

●

●

●

●

●

●1

2

3

4

5

6

7



●● ●●●● ●●● ●●●● ●●●● ●● ●●●●

●●●●●●● ●●● ●●● ●● ● ●●

●●●●● ● ●●● ● ●●●

●●●●● ● ●●●●● ●● ●●● ●●●● ●●●

●● ● ●●● ●● ● ● ●● ● ●● ● ●●● ●● ●●

●●●●●●●●●●●●●●● ●●●●●●●●

●●●● ●● ●● ●●●● ●● ●●●●● ●●● ●

●●●●●●●●●●●●●●●●●

●●● ●● ●●● ●●●●●

●● ●● ●●●● ●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●● ●● ●● ●●●●●●

●●● ●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●● ●● ●●●●● ●●●●●

●●● ●● ●●●●●● ●● ●●●●●●●●

●● ● ● ●● ●● ●● ●●● ●●●●

0 5 10 15 20 25

1
2

3
4

5
6

Pseudotime

T
im

ep
oi

nt



●

●

●

●

●

● ●●● ●●● ● ●● ●●● ● ● ●● ●●●●●● ● ●●● ● ● ●●● ●●● ●●● ● ● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●● ● ●●●● ●

●

●

●

●● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●● ●●● ●●

●

●●●

●

●●●●●●●● ●●●●●●●●●●● ● ●●●●●●●●●● ●● ●●●● ●● ●●● ● ●●●●●●●● ● ●●●● ●●● ● ●● ●● ●●● ● ●●●●●●●●● ●● ● ●●●●● ● ●●●●●● ●● ●● ●●●● ●●●●●● ●● ●●● ●

●

●

●●●●●●●●●●●●● ● ●●●●●●●●●●

●

●●●●●● ●●

●

●●●●●●●●●●

●

●●●●

●

●

●● ●● ●● ●● ●● ●● ●●● ●● ●●● ●●●●● ●●●● ● ●● ●● ●●●●● ●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

● ●

●

●

●

●
●

●
●

●

●

●

●

●● ●● ●

●

●● ●

●

● ●

●

●● ●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20 25

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n celltime
●

●

●

●

●

d0

d4

d7

d15

KRT



●

●

●

●

●

● ●●● ●●● ● ●● ●●● ● ● ●● ●●●●●● ● ●●● ● ● ●●● ●●● ●●● ● ● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●● ● ●●●● ●

●

●

●

●● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●● ●●● ●●

●

●●●

●

●●●●●●●● ●●●●●●●●●●● ● ●●●●●●●●●● ●● ●●●● ●● ●●● ● ●●●●●●●● ● ●●●● ●●● ● ●● ●● ●●● ● ●●●●●●●●● ●● ● ●●●●● ● ●●●●●● ●● ●● ●●●● ●●●●●● ●● ●●● ●

●

●

●●●●●●●●●●●●● ● ●●●●●●●●●●

●

●●●●●● ●●

●

●●●●●●●●●●

●

●●●●

●

●

●● ●● ●● ●● ●● ●● ●●● ●● ●●● ●●●●● ●●●● ● ●● ●● ●●●●● ●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

● ●

●

●

●

●
●

●
●

●

●

●

●

●●●● ●

●

●● ●

●

● ●

●

●● ●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20 25

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

0

5

10

15

20

25
Pseudotime



●

●
●

●

●

●

●

●
●

●●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

−10

0

10

−10 0 10 20 30

PC1: 24.13% variance

P
C

2:
 1

3.
57

%
 v

ar
ia

nc
e

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

KRT



●

●

● ●●
●

●
●

●
●●●

●
●

●
●●

●●
●●
●

●

●

●
●●

● ●

●

●

●●

●

●
●

●

●

●

●

●●●

●
−10

−5

0

5

−3 0 3 6

X1

X
2

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

KRT



●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●●●●● ●●

●
●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

● ●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●● ●●

●

●

●

● ●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●●

●
●

●

●

●

●

●

●
●

●
●
●

●●●

●

●●

●●

●
●
●

●
●
●
●

●
●

●
●●●

●
●

●●
●

●

●●●●
●

●

●●●●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●●

●● ●
●

●
●

●●●

●

●
●

●
●

● ●

●
●

●

●
●●
●

●
●●

●

●
●

●
●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●●●

●

●

●

●
●

●●●●●●
●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●
●●
● ●

●
●

●

●●●

●

●

●

●●
●●

●

●

●

●●
●

● ●●●

●

●
●

●
●

●
●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●
●

●●
●

●

●

●●●
●
●●

●●
●

●
●

●●●●

●

●●
●

●

● ●

●
●

●

●

●

●
●

●●
●●●
●
●

●

●

●●
●●
●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●
●
●

●●

●●●●●
●

●● ●

●

●

●

●●

●
● ●

●
● ●●
●

●
●●

●
●●

●

●

●●●
●

●●
●●
●●●

●

●●●●●
●●

●

●●
●●

●●●●●●

●

●
●
●●
●
●

●
●●

●

●
●
●●●● ●●●●
●●●

●●
●●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●
●

●

●

●●

●

●

●

●

●●●

●

●
●

●●

●

●
●●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●●

●

●

●●

●

●

●

●

●

● ●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

● ●
●

●
●

●

●●
●
●

●
●

●●●

●

●
●●●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●●●

●●●
●● ●●●

●
●

●
●●●●● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●1

−6

−3

0

3

6

−10 −5 0 5 10

Component 1

C
om

po
ne

nt
 2

celltime
●

●

●

●

●

●

d0

d4

d7

d15

d30

KRT



●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●●●●

● ●●
●
●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

● ●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●● ●●

●

●

●

● ●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●●

●
●

●

●

●

●

●

●
●

●
●
●

●●●

●

●●

●●

●
●
●

●
●
●
●

●
●

●
●●●

●
●

●●
●

●

●●●●
●

●

●●●●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●●

●● ●
●

●
●

●●●

●

●
●

●
●

● ●

●
●

●

●
●●
●

●
●●

●

●
●

●
●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●●●

●

●

●

●
●

●●●●●●

●
●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●
●●
● ●

●
●

●

●●●

●

●

●

●●
●●

●

●

●

●●
●

● ●●●

●

●
●

●
●

●
●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●
●

●●
●

●

●

●●●
●
●●

●●
●

●
●

●●●●

●

●●
●

●

● ●

●
●

●

●

●

●
●

●●
●●●
●
●

●

●

●●
●●
●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●
●
●

●●

●●●●●
●

●● ●

●

●

●

●●

●
● ●

●
● ●●
●

●
●●

●
●●

●

●

●●●
●

●●
●●
●●●

●

●●●●●
●●

●

●●
●●

●●●●●●

●

●
●
●●
●
●

●
●●

●

●
●
●●●● ●●●●
●●●

●●
●●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●
●

●

●

●●

●

●

●

●

●●●

●

●
●

●●

●

●
●●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●●

●

●

●●

●

●

●

●

●

● ●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

● ●
●

●
●

●

●●
●
●

●
●

●●
●

●

●
●●●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●●●

●●●
●● ●●●

●
●

●
●●●●● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●1

−6

−3

0

3

6

−10 −5 0 5 10

Component 1

C
om

po
ne

nt
 2

0 5 10 15 20

Pseudotime



●
●

●

●●

●●
●
●

●●●

●

●●
●

● ●●●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●●

●
●

●
●

●●●

●

●

●

●

●
●●●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●

●●

●

●●
●

●
●

●

●

●

●

●
●
●
●●●

●
●

●●
●

●

●●●●
●

●

●●●●
●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●●

●●●
●

●
●

●●●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●●●
●

●

●

●●●●●●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●
●
●
●

●●●●

●

●●●

●

●●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●●

●●

●
●
●●●●●●●●
●●●
●●
●●
●●●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

● ●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●
●

●
●

●

●●
●
●
●

●
●●

●

●

●
●●●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●●●
●●●
●●●●●

●
●

●
●●●●●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●1

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●
●●●●●●●●

●
●
●

●

●

●

●●
●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●●

●

●
●
●
●
●
●●●

●

●●

●●

●
●
●

●
●
●
●

●

●
●

●

●
●●
●

●
●●
●

●
●

●
●
●●●
●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●●

●

●

●
●●
●●

●
●

●

●●●

●

●

●

●●
●●●●

●●●
●
●

●

●

●●
●●
●●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●
●●

●

●
●●●

●

●

●

●

●

●1

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●

●●

●

●
●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●
●

●●●●

●

●
●

●
●
●
●

●
●

●

●
●

●

●

●

●

●●●
●
●●
●
●

●

●●●●
●● ●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●
●

●

●●●●●●

●●●

●

●
●●

●
●●

●
●●●
●

●
●●

●
●●
●●●
●
●

●●
●●
●●●
●●●●●
●●

●

●●
●●
●●●●
●●

●

●
●
●●
●
●

●
●●
●
●●

●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●1

1 2 3

−10 −5 0 5 10−10 −5 0 5 10−10 −5 0 5 10

−6

−3

0

3

6

Component 1

C
om

po
ne

nt
 2

State ● ● ●1 2 3



●●●●●●●●● ●●●●●●●●● ●●●●●●●●● ●●●●●● ●●● ●●●●●

●● ●● ●● ● ●● ●● ● ●● ● ●●●●● ●● ● ●●

●● ● ●●● ●●●● ●●● ●● ● ●

●●●● ●●●● ●●● ●●● ●●● ●●●●●

●●●●●●●●●●●● ●●●● ●●● ●

●●●●●● ●●●●● ●●● ● ●●●●●●●●●●●● ●●●● ●●●●●●

●● ● ●●● ●●● ●●●●●●●● ●● ●● ● ●●●●●●●●●●●●●●● ●●●

●● ●● ● ●●● ●●● ●●

●●●●● ●● ●●●●●●●● ●● ●●● ●● ●●● ●●● ●● ●● ● ●

● ●●●● ● ●●●●● ●●●●● ●●●● ●●●● ●● ●● ● ●●●●● ●●● ●●●● ●●● ●●●●

●● ● ●● ●● ● ●● ●●● ●● ●●● ●●● ● ●

●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●

●● ●● ●● ●●● ●●● ●● ●●● ●● ●●● ●●●

● ●●● ● ●●● ● ●●●●● ●● ● ●●

●● ●● ● ● ●●●● ●●●● ●●● ●●●●● ●

●● ●● ●● ●● ●●● ●● ●● ● ●

●● ● ●●● ● ●●●●●●●● ● ●● ●●● ● ●●● ●● ●●●● ● ●●● ● ● ●

●●●●●●●●●●●●●●●●●●●●●●●● ●●●● ●● ●●●●●● ●●● ●●●●●●

●●●●●●●●●●●●●●●●●●●

● ●●● ●

●●●● ● ● ●●●● ●● ●● ● ●●● ●● ●● ●●

●● ●●● ●●● ●●●● ●● ● ●● ●●

●●●●● ●●●●●●●●●●●●●●● ●●●

● ●● ●●●●● ●●●●●● ●● ●●● ●●●

●●●●●●●●●●●●● ●●●●●●●●●

● ●●●●● ●●● ●●●●● ● ●●● ●●●●●●●●●●●●●●●● ●●●●●●●●●●

●●● ●●●●●●●●●●●●●●●●●●●●●●

●● ●● ●●

●●●●●●●●●● ●● ●●●●●●●●●●

● ●●●● ●●●●●●● ●● ●●●● ●●● ●●

●● ●●● ●● ●●● ●●● ●● ●● ●●●

● ●● ●●●● ●● ● ●● ●●● ● ●●● ●● ●●● ● ●●●● ●● ●●●● ●● ●● ●● ●

●●●● ●● ●●● ●●●●●●● ●●●●●

● ●● ●●● ●●● ● ●●●●●●● ●●●●● ●●

●● ●●● ●●●●● ●●● ●● ●●●●●● ●

●●● ●●● ●● ●●●●● ●●● ●

●● ●●● ●●● ●●●● ●●●● ●● ●● ●● ●● ●

● ● ●● ● ●● ● ●●

0 5 10 15 20

1
2

3
4

5
6

Pseudotime

T
im

ep
oi

nt



● ●●●● ●●●● ● ●● ●●● ●● ● ●● ●● ●● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●● ●

●

●

●

●

● ● ●● ●● ● ● ●●● ●● ●● ●● ●●● ● ●● ● ●●● ●● ●●● ● ●● ●● ●● ●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●●● ● ●● ●●● ●● ●●● ●●● ●●●● ●● ● ●●● ●●● ●● ● ● ● ●●● ● ●● ● ●●●●● ●● ●●● ● ●●●●● ●● ●● ●●●●● ● ●●● ●●● ●● ●● ●●●● ●● ● ● ●● ●●●●●● ●● ●● ●● ●●●●● ●● ●● ● ●● ●● ● ● ●●● ● ●

●

● ● ●● ●● ●● ●

●

●

●

● ●● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●●●●●

●

●●●●●● ● ●● ● ●●●● ● ●●●● ●

●

● ●●● ● ●● ●● ● ●● ●●●● ●● ● ●●●● ●● ●● ●● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●● ●● ●●● ● ●● ●

●

● ● ●

●

●● ●● ●● ●●●●● ●●●●●● ● ● ● ●●●●●●●● ●● ●

●

●

●

●●

●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●● ●●● ●● ● ●● ●●● ●● ●●●● ●● ● ●● ●●●●● ●● ●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ● ●●●●●●● ●●● ●●●● ●●●● ●●●● ●● ● ●●● ● ●● ●●● ● ●●●●●●●●●●● ●●●●●●●●●●●●●● ●●● ● ●● ● ●●● ● ● ●●●

●
●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●●

●
●

●

●

●

● ●● ● ●●● ●● ● ●● ●● ●● ●● ●●●● ●●●●● ● ● ●● ●●● ● ●●●●● ●●●●● ●●●●●●●●● ●● ●●● ●●●● ●●●● ●●●●●●

●

●●●●●●●●●●●●● ●●●●●●● ●●●●

●

●●●●●● ● ●

●

●●●●●●●●●●

●●

● ●●●● ●

●

●●●●●●●●

●

● ●

● ●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

● ● ●●●● ●● ●● ●●●● ●●● ●● ● ●

●

●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●● ●

●

●

●

● ● ●

●

● ●●●

●

●

● ●●● ● ●● ● ●● ●● ●●● ●● ●●● ●● ●●●●● ●● ●●●●●● ●● ● ● ●● ● ●●● ●●● ●● ●●● ●●●●● ●●● ● ● ●● ●● ● ●● ●●

●

● ● ●● ● ● ● ●●●●● ●●●●● ●●●●● ●●●● ●● ●●●●●● ●●● ●● ● ● ●●●● ●● ● ●● ●●● ●

●

●
●

●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●
●

●
●●

● ●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●● ●●

●

●●●

●

●●

●

●●●

●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●

●

●

●
●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●

●

●●● ●● ●●●●●● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●●●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●
●

●●
●

●

●

● ●●

●
●

●
●● ●

●

●

●

●

●

●
●

●

●●● ●●

●

●

●●

●

●●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●

●

●

●●

●

● ●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

celltime
●

●

●

●

●

●

d0

d4

d7

d15

d30

KRT



● ●●●● ●●●● ● ●● ●●● ●● ● ●● ●● ●● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●● ●

●

●

●

●

● ● ●● ●● ● ● ●●● ●● ●● ●● ●●● ● ●● ● ●●● ●● ●●● ● ●● ●● ●● ●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●●●● ●● ●●● ●● ●●● ●●● ●●●● ●● ● ●●● ●●● ●● ● ● ● ●●● ● ●● ● ●●●●● ●● ●●● ● ●●●●● ●● ●● ●●●●● ● ●●● ●●● ●● ●● ●●●● ●● ● ● ●● ●●●●●● ●● ●● ●● ●●●●● ●● ●● ● ●● ●● ● ● ●●● ● ●

●

● ● ●● ●● ●● ●

●

●

●

● ●● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●●●●●

●

●●●●●● ● ●● ● ●●●● ● ●●●● ●

●

● ●●● ● ●● ●● ● ●● ●●●● ●● ● ●●●● ●● ●● ●● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●● ●● ●●● ● ●● ●

●

● ● ●

●

●● ●● ●● ●●●●● ●●●●●● ● ● ● ●●●●●●●● ●● ●

●

●

●

●●

●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●● ●●● ●● ●●● ●●● ●● ●●●● ●● ● ●● ●●●●● ●● ●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ● ●●●●●●● ●●● ●●●● ●●●● ●●●● ●● ● ●●● ● ●● ●●● ● ●●●●●●●●●●● ●●●●●●●●●●●●●● ●●● ● ●● ● ●●● ● ● ●●●

●
●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●●

●
●

●

●

●

● ●● ● ●●● ●● ● ●● ●● ●● ●● ●●●● ●●●●● ● ● ●● ●●● ● ●●●●● ●●●●● ●●●●●●●●● ●● ●●● ●●●● ●●●●●●●●●●

●

●●●●●●●●●●●●● ●●●●●●● ●●●●

●

●●●●●● ● ●

●

●●●●●●●●●●

●●

● ●●●●●

●

●●●●●●●●

●

● ●

● ●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

● ● ●●●● ●● ●● ●●●● ●●● ●● ● ●

●

●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●● ●

●

●

●

● ● ●

●

● ●●●

●

●

● ●●● ● ●● ● ●● ●● ●●● ●● ●●● ●● ●●●●● ●● ●●●●●● ●● ● ● ●● ● ●●● ●●● ●● ●●● ●●●●● ●●● ● ● ●● ●● ● ●● ●●

●

● ● ●● ● ● ● ●●●●● ●●●●●●●●●● ●●●● ●● ●●●●●● ●●● ●● ● ● ●●●● ●● ● ●● ●●● ●

●

●
●

●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●
●

●

●

●

●

●

●

●
●

●
●●

● ●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●● ●●

●

●●●

●

●●

●

●●●

●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●

●

●

●
●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●

●

●●● ●● ●●●●●● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●●●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●
●

●●
●

●

●

● ●●

●
●

●
●● ●

●

●

●

●

●

●
●

●

●●● ●●

●

●

●●

●

●●● ●● ●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●

●

●

●●

●

● ●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

KRT8

KRT5

0 5 10 15 20

1

100

1

100

Pseudo−time

R
el

at
iv

e 
E

xp
re

ss
io

n

0

5

10

15

20

Pseudotime



●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●●

●

●

●

●

●
●

●

●

●●

●

●

●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

−10

0

10

−10 0 10 20

PC1: 16.01% variance

P
C

2:
 1

1.
62

%
 v

ar
ia

nc
e

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

d30

KRT



● ●

●●●
●

●

●
●

● ●

●

●

●

●

●

●
●

●
●●

●
●
●●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●●

●

●

●

●●

●●

●

●

●

●

●●
●

−8

−4

0

4

8

−5 0 5 10

X1

X
2

0

10

20

30
colour_by

shape_by

●

d0

d4

d7

d15

d30

KRT


