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Figure 1: Distribution of cell types (Baron2016, human).
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Figure 2: Distribution of cell types (Shekhar2016).
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Figure 3: Distribution of cell types (Plass2018).
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Figure 4: Distribution of cell types (TabulaMuris, Chromium).
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Figure 5: Distribution of cell types (Baron2016, mouse).
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Figure 6: Distribution of cell types (TabulaMuris, Smart-Seq2).

9



0 20000 40000 60000 80000 100000
cluster size

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

clu
st

er

 109,140 (8.36%)
 103,467 (7.92%)

 82,292 (6.30%)
 80,159 (6.14%)

 69,397 (5.31%)
 66,101 (5.06%)

 64,071 (4.91%)
 63,985 (4.90%)

 58,700 (4.49%)
 58,519 (4.48%)

 45,224 (3.46%)
 41,479 (3.18%)

 38,653 (2.96%)
 36,246 (2.78%)

 30,733 (2.35%)
 25,200 (1.93%)

 22,144 (1.70%)
 22,012 (1.69%)
 21,711 (1.66%)
 21,643 (1.66%)

 18,919 (1.45%)
 16,511 (1.26%)

 15,923 (1.22%)
 15,888 (1.22%)

 15,354 (1.18%)
 13,452 (1.03%)

 12,316 (0.94%)
 10,463 (0.80%)
 10,260 (0.79%)
 9,941 (0.76%)

 8,908 (0.68%)
 8,531 (0.65%)

 7,824 (0.60%)
 6,855 (0.52%)
 6,627 (0.51%)

 5,951 (0.46%)
 5,765 (0.44%)
 5,664 (0.43%)
 5,657 (0.43%)
 5,644 (0.43%)

 4,265 (0.33%)
 3,669 (0.28%)
 3,395 (0.26%)
 3,362 (0.26%)
 3,257 (0.25%)
 2,830 (0.22%)
 2,598 (0.20%)
 2,203 (0.17%)
 1,734 (0.13%)
 1,649 (0.13%)
 1,571 (0.12%)
 1,487 (0.11%)
 1,267 (0.10%)
 1,045 (0.08%)
 955 (0.07%)
 913 (0.07%)
 849 (0.07%)
 628 (0.05%)
 612 (0.05%)
 509 (0.04%)

Figure 7: Distribution of cell types (1M_neurons).
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Randomized SVD
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Figure 8: Elapsed time of different SVD algorithms. Please refer to the main
manuscript for the detailed caption.
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Figure 9: Singular values of the randomized SVD. Please refer to the main
manuscript for the detailed caption.
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Figure 10: Relative errors of the randomized SVD. Please refer to the main
manuscript for the detailed caption.
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Similarity estimation via hashing
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Figure 11: Distributions of estimation errors for angles (Baron2016, human).
Please refer to the main manuscript for the detailed caption.
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Figure 12: Distributions of estimation errors for angles (Shekhar2016). Please
refer to the main manuscript for the detailed caption.
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Figure 13: Distributions of estimation errors for angles (Plass2018). Please refer
to the main manuscript for the detailed caption.
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Figure 14: Distributions of estimation errors for angles (TabulaMuris,
Chromium). Please refer to the main manuscript for the detailed caption.
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Figure 15: Scatter plots of the Hamming distance versus the cosine distance
(Baron2016, human). Please refer to the main manuscript for the detailed
caption.
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Figure 16: Scatter plots of the Hamming distance versus the cosine distance
(Shekhar2016). Please refer to the main manuscript for the detailed caption.
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Figure 17: Scatter plots of the Hamming distance versus the cosine distance
(Plass2018). Please refer to the main manuscript for the detailed caption.
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Figure 18: Scatter plots of the Hamming distance versus the cosine distance
(TabulaMuris, Chromium). Please refer to the main manuscript for the detailed
caption.

21



Visualization of expression profiles
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Figure 19: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 1, Euclidean distance). In the left and right
panels, points (cells) are colored by cell types and batches, respectively. In the
upper panels, the query and database cells are mixed before dimensionality re-
duction. In the lower panels, the query cells are projected onto the space derived
from the database cells.
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Figure 20: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 1, cosine distance). In the left and right panels,
points (cells) are colored by cell types and batches, respectively. In the upper
panels, the query and database cells are mixed before dimensionality reduction.
In the lower panels, the query cells are projected onto the space derived from
the database cells.
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Figure 21: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 2, Euclidean distance). In the left and right
panels, points (cells) are colored by cell types and batches, respectively. In the
upper panels, the query and database cells are mixed before dimensionality re-
duction. In the lower panels, the query cells are projected onto the space derived
from the database cells.
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Figure 22: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 2, cosine distance). In the left and right panels,
points (cells) are colored by cell types and batches, respectively. In the upper
panels, the query and database cells are mixed before dimensionality reduction.
In the lower panels, the query cells are projected onto the space derived from
the database cells.
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Figure 23: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 1). Please refer to the main manuscript for the
detailed caption.
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Figure 24: Two-dimensional embedding of expression profiles with UMAP
(Shekhar2016, query batch = 2). Please refer to the main manuscript for the
detailed caption.
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Self-mapping experiments
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Figure 25: Comparison of consistency scores. Please refer to the main
manuscript for the detailed caption.
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Figure 26: Comparison of Cohen’s kappa scores. Please refer to the main
manuscript for the detailed caption.
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Figure 27: Comparison of index times. Please refer to the main manuscript for
the detailed caption.
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Figure 28: Comparison of query times. Please refer to the main manuscript for
the detailed caption.
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Cluster-specific scores
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Figure 29: Proportions of cluster assignments (Baron2016, human, CellFishing).
Please refer to the main manuscript for the detailed caption.
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Figure 30: Proportions of cluster assignments (Baron2016, human, scmap-cell).
Please refer to the main manuscript for the detailed caption.
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36



RB
C 

(R
od

 B
ip

ol
ar

 c
el

l)

M
G 

(M
ue

lle
r G

lia
)

BC
5A

 (C
on

e 
Bi

po
la

r c
el

l 5
A)

BC
7 

(C
on

e 
Bi

po
la

r c
el

l 7
)

BC
6

BC
5C

BC
1A

BC
3B

BC
1B

Do
ub

le
ts

/C
on

ta
m

in
an

ts

BC
2

BC
5D

BC
3A

BC
5B BC

4

BC
8/

9 
(m

ix
tu

re
 o

f B
C8

 a
nd

 B
C9

)

AC
 (A

m
ac

rin
e 

ce
ll)

Ro
d 

Ph
ot

or
ec

ep
to

rs

Co
ne

 P
ho

to
re

ce
pt

or
s

Neighbor's label

RBC (Rod Bipolar cell)

MG (Mueller Glia)

BC5A (Cone Bipolar cell 5A)

BC7 (Cone Bipolar cell 7)

BC6

BC5C

BC1A

BC3B

BC1B

Doublets/Contaminants

BC2

BC5D

BC3A

BC5B

BC4

BC8/9 (mixture of BC8 and BC9)

AC (Amacrine cell)

Rod Photoreceptors

Cone Photoreceptors

Qu
er

y'
s l

ab
el

0.0

0.2

0.4

0.6

0.8

1.0

Figure 32: Proportions of cluster assignments (Shekhar2016, CellFishing).
Please refer to the main manuscript for the detailed caption.
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Figure 33: Proportions of cluster assignments (Shekhar2016, scmap-cell). Please
refer to the main manuscript for the detailed caption.
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Figure 35: Proportions of cluster assignments (Plass2018, CellFishing). Please
refer to the main manuscript for the detailed caption.
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Figure 36: Proportions of cluster assignments (Plass2018, scmap-cell). Please
refer to the main manuscript for the detailed caption.
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Figure 37: Cluster-specific consistency scores (Plass2018). Please refer to the
main manuscript for the detailed caption.
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Figure 38: Proportions of cluster assignments (TabulaMuris, Chromium, Cell-
Fishing). Please refer to the main manuscript for the detailed caption.
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Figure 39: Proportions of cluster assignments (TabulaMuris, Chromium, scmap-
cell). Please refer to the main manuscript for the detailed caption.
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Figure 40: Cluster-specific consistency scores (TabulaMuris, Chromium). Please
refer to the main manuscript for the detailed caption.

45



Similarities from nearest neighbors
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Figure 41: Distributions of similarities with or without a specific cell type
(Shekhar2016). Please refer to the main manuscript for the detailed caption.
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Figure 42: Distributions of similarities with or without a specific cell type (Tab-
ulaMuris, Chromium). Please refer to the main manuscript for the detailed
caption.
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Mapping across batches
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Figure 43: Cell mapping across batches (consistency). Please refer to the main
manuscript for the detailed caption.
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Figure 44: Cell mapping across batches (Cohen’s kappa). Please refer to the
main manuscript for the detailed caption.
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Figure 45: Distribution of cluster sizes (Shekhar2016). Please refer to the main
manuscript for the detailed caption.
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Figure 46: Distribution of cluster sizes (Plass2018). Please refer to the main
manuscript for the detailed caption.
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Mapping across protocols
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Figure 47: Cluster assignments across different protocol (TabulaMuris,
Chromium, CellFishing, All). Please refer to the main manuscript for the de-
tailed caption.
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Figure 48: Cluster assignments across different protocol (TabulaMuris,
Chromium, CellFishing, Overlapping cell types). Please refer to the main
manuscript for the detailed caption.
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Figure 49: Cluster assignments across different protocol (TabulaMuris,
Chromium, scmap-cell, All). Please refer to the main manuscript for the de-
tailed caption.
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Figure 50: Cluster assignments across different protocol (TabulaMuris,
Chromium, scmap-cell, Overlapping cell types). Please refer to the main
manuscript for the detailed caption.
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Figure 51: Scalability (1M_neurons).
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Figure 52: Computational costs of different phases (1M_neurons). Please refer
to the main manuscript for the detailed caption.
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