
C
el

l t
yp

e 
1

C
el

l t
yp

e 
2

C
el

l t
yp

e 
3

C
el

l t
yp

e 
4

C
el

l t
yp

e 
5

C
el

l t
yp

e 
6

C
el

l t
yp

e 
7

C
el

l t
yp

e 
8

C
el

l t
yp

e 
9

C
el

l t
yp

e 
10

C
el

l t
yp

e 
11

C
el

l t
yp

e 
12

C
el

l t
yp

e 
13

C
el

l t
yp

e 
14

C
el

l t
yp

e 
15

C
el

l t
yp

e 
16

C
el

l t
yp

e 
17

C
el

l t
yp

e 
18

C
el

l t
yp

e 
19

C
el

l t
yp

e 
20

C
el

l t
yp

e 
21

C
el

l t
yp

e 
22

C
el

l t
yp

e 
23

C
el

l t
yp

e 
24

C
el

l t
yp

e 
25

C
el

l t
yp

e 
26

C
el

l t
yp

e 
27

C
el

l t
yp

e 
28

C
el

l t
yp

e 
29

C
el

l t
yp

e 
30

U
nk

no
w

n

Unknown
Cell type 30
Cell type 29
Cell type 28
Cell type 27
Cell type 26
Cell type 25
Cell type 24
Cell type 23
Cell type 22
Cell type 21
Cell type 20
Cell type 19
Cell type 18
Cell type 17
Cell type 16
Cell type 15
Cell type 14
Cell type 13
Cell type 12
Cell type 11
Cell type 10
Cell type 9
Cell type 8
Cell type 7
Cell type 6
Cell type 5
Cell type 4
Cell type 3
Cell type 2
Cell type 1
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22 0 1 56 88 0 4 4 0 2 0 41 0 6 9 0 12 12 12 1 16 16 34 5 17 7 0 14 0 0 19

0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 600 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 590 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 0 6 28 52 0 12 2 0 8 0 27 0 0 5 0 4 4 7 0 27 5 36 5 13 7 103 9 0 0 6

45 1 0 77 110 0 6 2 0 0 0 31 0 0 0 0 24 10 6 1 46 28 42 3 20 7 0 0 0 0 22

36 0 4 24 89 0 17 2 0 13 0 44 0 0 13 0 18 15 7 10 41 12 58 2 18 20 0 17 0 0 10

24 0 5 27 21 0 9 1 0 11 0 33 0 0 11 0 10 20 3 24 17 10 19 3 9 6 0 17 0 0 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

55 0 3 50 50 1 20 7 0 9 0 61 0 0 4 0 23 15 3 4 29 19 38 3 20 10 0 17 0 0 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 302 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 0 9 10 9 0 25 0 0 15 0 34 0 0 164 0 2 3 4 26 4 1 13 3 1 18 0 24 0 0 2

0 0 0 0 0 0 0 0 0 0 0 0 0 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

38 0 7 38 59 0 20 0 0 20 0 42 0 0 9 0 15 20 11 8 25 20 50 6 20 25 0 23 0 0 8

0 0 0 0 1 0 0 0 0 0 428 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 372 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

45 0 10 23 55 0 20 1 0 15 0 37 0 0 1 0 13 5 6 4 76 13 42 6 12 20 0 8 0 0 9

0 0 0 0 0 435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23 0 15 23 48 0 19 4 0 11 0 33 0 0 19 0 12 16 11 12 25 10 36 3 13 23 0 11 0 0 6

51 0 4 44 58 0 12 1 0 8 0 51 0 0 3 0 16 11 4 7 27 18 38 4 12 22 0 13 0 0 8

12 0 84 9 15 0 67 1 0 34 0 26 0 0 37 0 1 11 1 56 23 6 20 0 2 52 0 19 0 0 3

0 564 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 0 0 0 0
(a)

(b) Seurat

C
el

l t
yp

e 
1

C
el

l t
yp

e 
2

C
el

l t
yp

e 
3

C
el

l t
yp

e 
4

C
el

l t
yp

e 
5

C
el

l t
yp

e 
6

C
el

l t
yp

e 
7

C
el

l t
yp

e 
8

C
el

l t
yp

e 
9

C
el

l t
yp

e 
10

C
el

l t
yp

e 
11

C
el

l t
yp

e 
12

C
el

l t
yp

e 
13

C
el

l t
yp

e 
14

C
el

l t
yp

e 
15

C
el

l t
yp

e 
16

C
el

l t
yp

e 
17

C
el

l t
yp

e 
18

C
el

l t
yp

e 
19

C
el

l t
yp

e 
20

C
el

l t
yp

e 
21

C
el

l t
yp

e 
22

C
el

l t
yp

e 
23

C
el

l t
yp

e 
24

C
el

l t
yp

e 
25

C
el

l t
yp

e 
26

C
el

l t
yp

e 
27

C
el

l t
yp

e 
28

C
el

l t
yp

e 
29

C
el

l t
yp

e 
30

U
nk

no
w

n

Unknown
Cell type 30
Cell type 29
Cell type 28
Cell type 27
Cell type 26
Cell type 25
Cell type 24
Cell type 23
Cell type 22
Cell type 21
Cell type 20
Cell type 19
Cell type 18
Cell type 17
Cell type 16
Cell type 15
Cell type 14
Cell type 13
Cell type 12
Cell type 11
Cell type 10
Cell type 9
Cell type 8
Cell type 7
Cell type 6
Cell type 5
Cell type 4
Cell type 3
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 190 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 333 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 281 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 353 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 324 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 393 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 536 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 243 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 504 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 301 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 306 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 407 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

0 0 0 2 0 47 460 27 164 0 86 0 0 551 0 0 0 0 0 1 1 105 460 0 14 0 0 0 0 284 107

0 0 0 0 0 0 0 0 0 0 0 0 302 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 460 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0 0 467 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 511 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 497 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

0 0 396 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 561 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

316 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

K-means (b)

(c)


