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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).



B cell 8,294 (15.09%)
mesenchymal cell 7,848 (14.28%)
basal cell of epidermis 4,424 (8.05%)
T cell 4,409 (8.02%)
stromal cell
keratinocyte
endothelial cell
hepatocyte 1,764 (3.21%)
immature T cell 1,354 (2.46%)
macrophage 1,320 (2.40%)
bladder cell 1,203 (2.19%)
kidney proximal straight tubule epithelial cell 1,198 (2.18%)
bladder urothelial cell 1,167 (2.12%)
blood cell 1,139 (2.07%)

mesenchymal stem cell 1,136 (2.07%)

3,240 (5.89%)
3,076 (5.60%)
2,843 (5.17%)

natural killer cell 1,096 (1.99%)
epithelial cell 892 (1.62%)
granulocyte 725 (1.32%)
monocyte 525 (0.96%)
kidney loop of Henle ascending limb epithelial cell 471 (0.86%)
lung endothelial cell 462 (0.84%)
luminal epithelial cell of mammary gland 459 (0.84%)
kidney collecting duct epithelial cell 443 (0.81%)
kidney capillary endothelial cell 392 (0.71%)
basal cell 392 (0.71%)
hematopoietic precursor cell 392 (0.71%)
o granulocytopoietic cell 378 (0.69%)
S neuroendocrine cell 362 (0.66%)
g skeletal muscle satellite cell 354 (0.64%)
v] alveolar macrophage 345 (0.63%)
proerythroblast 265 (0.48%)
late pro-B cell 265 (0.48%)
promonocyte 257 (0.47%)
leukocyte 251 (0.46%)
fibroblast 226 (0.41%)
non-classical monocyte 220 (0.40%)
classical monocyte 161 (0.29%)

erythroblast 155 (0.28%)
immature B cell 113 (0.21%)
type Il pneumocyte 89 (0.16%)
myeloid cell 87 (0.16%)
erythrocyte -l 81 (0.15%)
Fraction A pre-pro B cell -l 66 (0.12%)
early pro-B cell 65 (0.12%)
endocardial cell I 63 (0.11%)
basophil 61 (0.11%)
cardiac muscle cell i 60 (0.11%)
mesangial cell -l 51 (0.09%)
ciliated columnar cell of tracheobronchial tree | 49 (0.09%)
kidney cell - 45 (0.08%)
DN1 thymic pro-T cell - 44 (0.08%)
dendritic cell - 42 (0.08%)
Langerhans cell - 38 (0.07%)
professional antigen presenting cell - 31 (0.06%)
endothelial cell of hepatic sinusoid - 28 (0.05%)
duct epithelial cell - 27 (0.05%)
mast cell o 24 (0.04%)
F T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000

cluster size

Figure 4: Distribution of cell types (TabulaMuris, Chromium).
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Figure 6: Distribution of cell types (TabulaMuris, Smart-Seq2).
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Figure 7: Distribution of cell types (1M_ neurons).
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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).

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.
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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.

23



projected = false

projected = true

cell type query/database

¢ / . e -
3 | ¢ c’
G 1 &
s | @
( 1 T
) ‘ | ) - 9
¢ ] Yy ®
 § 0
{ x - | { s “ngp
) v L
y 1 ] - H ‘,.-Z

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

manuscript for the detailed caption.
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Figure 25: Comparison of consistency scores. Please refer to the main
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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 29: Proportions of cluster assignments (Baron2016, human, CellFishing).
Please refer to the main manuscript for the detailed caption.

34

T_cell

-1.0

-0.8

0.6

0.4

0.2

0.0



Query's label

beta

alpha

ductal

acinar

delta

activated_stellate

gamma

endothelial

quiescent_stellate

macrophage

mast

epsilon

schwann

T_cell

] ©
<

7]
a =3
©

ductal
acinar
delta
gamma
endothelial
macrophage
mast
epsilon
schwann

activated_stellate
quiescent_stellate

Neighbor's label

Figure 30: Proportions of cluster assignments (Baron2016, human, scmap-cell).
Please refer to the main manuscript for the detailed caption.
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Figure 31: Cluster-specific consistency scores (Baron2016, human). Please refer
to the main manuscript for the detailed caption.
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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 34: Cluster-specific consistency scores (Shekhar2016). 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 d@res (TabulaMuris, Chromium). Please
refer to the main manuscript for the detailed caption.
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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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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.

50

7000



cluster

neoblast 1

early epidermal progenitors
muscle body

neural progenitors

muscle progenitors
parenchymal progenitors
psap+ parenchymal cells
neoblast 6

ChAT neurons 1

gut progenitors

late epidermal progenitors 1
pgrn+ parenchymal cells
pigment

epidermis

late epidermal progenitors 2
GABA neurons

epidermal neoblasts
aqp+ parenchymal cells
muscle pharynx

ChAT neurons 2

neoblast 5

epidermis DVb neoblast
phagocytes

pharynx cell type progenitors
secretory 4

neoblast 11

IdIrr-14+ parenchymal cells
neoblast 13

neoblast 9

psd+ cells

cav-1+ neurons

otf+ cells 1

secretory 1

neoblast 10

otf+ cells 2

epidermis DVb

npp-18+ neurons

pharynx cell type
protonephridia

neoblast 12

neoblast 4

neoblast 3

activated early epidermal progenitors

secretory 3
secretory 2
goblet cells
neoblast 8
spp-11+ neurons
neoblast 7

glia

neoblast 2

batch
mm planl
mmm plan2
200 400 600 800 1000
cluster size

Figure 46: Distribution of cluster sizes (Plass2018). Please refer to the main

manuscript for the detailed caption.
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Figure 47: Cluster assignments across different protocol (TabulaMuris,
Chromium, CellFishing, All). Please fifer 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 rbfer 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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