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Figure 7: SPATIALCTD converter tool. a, An interface of the web-based SPATIALCTD converter tool
to convert spatial transcriptomic data at a single-cell resolution to ST pseudo spots for cell type decon-
volution benchmarking.
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Figure 8: FOV layout of all samples in SPATIALCTD human lung tumor.
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Figure 9: FOV layout of all samples in SPATIALCTD human kidney tumor.
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a FOV Layout in Hepatocellular Carcinoma
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Figure 10: FOV layout of all samples in SPATIALCTD human liver.
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Figure 11: Cell type distribution of each sample in SPATIALCTD lung. a-h, Ground truth single-cell
resolution of all 8 lung samples in SPATIALCTD. Each dot is a single cell colored by its ground truth
cell type label.
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Figure 12: Cell type distribution of each sample in SPATIALCTD kidney. a-j, Ground truth single-cell
resolution of all 10 kidney samples in SPATIALCTD. Each dot is a single cell colored by its ground truth
cell type label.
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Figure 13: Cell type distribution of each liver sample in SPATIALCTD. a, Ground truth single-cell
resolution of normal liver sample in SPATIALCTD. Each dot is a single cell colored by its ground truth cell
type label. b, Ground truth single-cell resolution of hepatocellular carcinoma sample in SPATIALCTD.
Each dot is a single cell colored by its ground truth cell type label.

24

Draft



Figure 14: Subcellular spatial transcriptomes in SPATIALCTD. a, Cell boundaries (cyan) and subcellular
spatial transcriptomes represented as dots (green) in cell boundaries, lung 5-1 FOV 1. The picture at
the bottom is a zoom in level.
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Figure 15: Cellular heterogeneity between actual spatial transcriptomic data (SPATIALCTD) and the
existing benchmark dataset which is simulated from single-cell RNA sequencing data. a-g, A portion of
DE genes in macrophage cells, fibroblast cells, B cells, CD4 cells, CDS8 cells, endothelial cells and mast
cells between SPATIALCTD human Lung 5-1 sample and a simulated benchmark dataset from healthy
human lung tissue. These genes are highly expressed in our SPATIALCTD dataset, but low expressed in
the simulated dataset.
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These genes are highly expressed in SPATIALCTD healthy liver tissue, but low
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expressed in SPATIALCTD hepatocellular carcinoma.

Cellular heterogeneity in SPATIALCTD between normal and tumor tissues. a-j, A portion of
le.

DE genes in several main cell types between SPATIALCTD healthy liver tissue sample and hepatocellular

carcinoma samp

Figure 16:



A

IA
A
4
-
lA

=3 =3
=3 =3

400

nv
0
Bl ] 2
sanjeA uolssaidx3

d Differential Expressed Genes in Periportal.LSECs
Differential Expressed Genes in Stellate.cells

a 2
san|eA uolssaidx3

A
:
S

H

4

1
-
—]
—

!
A
\A

= =)
1= =3
6
m

< ~N
an|eA uolssaidxy

o
S

Q Differential Expressed Genes in Antibody.secreting.B.cells b Differential Expressed Genes in CD3+.alpha.beta.T.cells

Ny

g Differential Expressed Genes in Inflammatory.macrophages h

Differential Expressed Genes in Mature.B.cells

0

€ Differential Expressed Genes in Portal.endothelial.cells f 200
70

m

Differential Expressed Genes in Erthyroid.cells
Figure 17: Cellular heterogeneity in SPATIALCTD between normal and tumor tissues. a-h, A portion of

(=3 o (=] o o
o o < o~
san|eA uoissaidxy

LXLLLLLLLILI

=3 =3 =3
n =1 0

] 4 3
san|eA uolssaudxy

00
0

DE genes in several main cell types between SPATIALC'TD healthy liver tissue sample and hepatocellular
carcinoma sample. These genes are highly expressed in SPATIALCTD hepatocellular carcinoma, but low
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expressed in SPATIALCTD healthy liver tissue.



a GNNDeconvolver GNNDeconvolver GNNDeconvolver
SpatialDecon SpatialDecon SpatialDecon
- NNLS NNLS NNLS
o
.E CARD CARD CARD
% Cell2Location Cell2Location Cell2Location
w
S Tangram Tangram Tangram
c Stereoscope
3 Stereoscope: Stereoscope
3
RCTD RCTD RCTD
DestVI
s DestVI DestvI
o > D P $» o
o O’ o £ o’ o o ) N
ISR RN SRS RSN ISEERCIR IR I S IR PN ! ©
MSE (1) MAE (1) PCC (1)

GNNDeconvolver
GNNDeconvolver SNNDeconvolver
N SpatialD
i atialDecon
o SpatialDecon SpatialDecon path
£
E=] NNLS s NNLS
[
w CARD CARD CARD
()] " -
= Cell2Location Cell2Location Cell2Location
3
Tangram Tangram Tangram
Stereoscope Stereoscope Stereoscope
RCTD RCTD RCTD
Destvi Destv! Destvi
° °
o S > PP > S % S
LI E LSS o
MAE ()
—  GNNDeconvolver GNNDeconvolver GNNDeconvolver
=2 8 Spatial SpatialDecon
c SpatialDecon patialDecon
=
© NNLS NNLS NNLS
w
o CARD CARD CARD
iy
[ "
> Cell2Location Cell2Location Cell2Location
-
Tangram Tangram Tangram
Stereoscope Stereoscope Stereoscope
RCTD RCTD RCTD
DestVi Destvi Destvi
S P > O PP H S P I D FE L@ o 2 > 3 > S
RO R NN NN I EEESIRN RN AN PN RN o o ST
o o o o MAE (1) PCC (1)
MSE (1)

Figure 18: Performance of 9 methods in cell type deconvolution on SPATIALCTD lung and liver. a,
Comparison of the models under Setting 1 on SPATIALCTD lung tissue in terms of MSE, MAE and
PCC. b, Comparison of the models under Setting 2 on SPATIALCTD lung tissue in terms of MSE, MAE
and PCC. ¢, Comparison of the models under Setting 1 on SPATIALCTD liver tissue in terms of MSE;,

MAE and PCC.
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