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Fig. S1| Overview of DECODE's performance testing results for transcriptomics and
proteomics data. (a-b) RMSE (a) and Pearson's r (b) results for DECODE, scpDeconv, TAPE,
Scaden, MuSiC, and CIBERSORTx across the Lung Single-Cell Transcriptomics, Breast Single-
Cell Transcriptomics, Breast Single-Cell Proteomics, and Murine Single-Cell Proteomics datasets.

The RMSE values range from 0 and above, with smaller values indicating better performance.

Pearson’s r values range between -1 and 1, with values closer to 1 indicating better performance. (c)

t-SNE plots of features processed with or without encoder blocks in Stage 2 (the orange and blue

dots represent the training and testing datasets, respectively). The left and right pairs of plots present

the results using the Lung Single-Cell Transcriptomics dataset and Murine Single-Cell Proteomics

dataset, respectively. In each pair, the left and right sides present the t-SNE plot of the original omics

features and the t-SNE plot after computation with the Stage 2 encoder.
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Fig. S2| Overview of DECODE's performance for metabolomics test data. (a) Abundance of
differentially abundant metabolites among different cell types in the liver dataset. The vertical axis
represents the abundance of metabolites, with each row corresponding to a metabolite. The colour
scale on the right side represents differentially abundant metabolites of different cell types. (b)
Heatmap of the cell type Kendall similarity of the Lung Transcriptomics, Breast Proteomics, Breast
Transcriptomics and Liver Metabolomics datasets. (c) Pearson’s r values for DECODE, scpDeconv,
TAPE, Scaden, MuSiC, and CIBERSORTx using the bone marrow (left) and liver (right) datasets.
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Fig. S3| Scatter plots of true and predicted values for different methods. (a-d) The scatter plots
show the predicted proportions (y-axis) and the true proportions (x-axis) of different cell types in
the bone marrow metabolomics dataset using scpDeconv (a), TAPE (b), Scaden (c), and

CIBERSORTX (d).

irdii
i

)
¥ 4

T B GMP Myeloid
2
- 4
2
.
- .
c— — S
= —_—
T B GMP Myeloid
T B GMP Myeloid




35
36

37
38
39
40

a
=}
=
£y
)
o
=]
=
2
o}
b
=
B
=
=]
=
3
2
O
c
=}
2
&
=]
=}
3
=}
bl
]
d
£
2
=
o
1=
=
o
S
O
e
=]
2
=
o
=]
=
2
O

Fig. S4| Scatter plots of true and predicted values for different methods. (a-d) The scatter plots
show the predicted proportions (y-axis) and the true proportions (x-axis) of different cell types in
the liver metabolomics dataset using DECODE (a), MuSiC (b), scpDeconv (c), TAPE (d), and

Scaden (e).
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Fig. S5| Multiomics cell state deconvolution performance of different methods. (2) Comparison
results of RMSE and Pearson’s r for the monocyte pseudotime dataset (n = 10 cell states). (b)
Comparison results of RMSE and Pearson’s r for the drug treatment detection dataset (n = 4 cell
states). (c) Comparison results of RMSE and Pearson’s r for the cell cycle dataset (n = 3 cell states).
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Fig. S6| Consistency assessment and integration results of multiomics deconvolution. (a-b)
Scatter plot of the RMSE (a) and Pearson's r (b) values for DECODE, scpDeconv, TAPE, Scaden,
MuSiC, and CIBERSORTx. The vertical axis represents the RMSE or Pearson's r value, while the
horizontal axis represents the different methods. Triangles and circles represent the transcriptomics
and proteomics results, respectively. (c) Predictive results of DECODE for 1,000 test samples (n =
5 cell types) using two molecular information sources. The vertical axis represents the cell
abundance of each sample, whereas the horizontal axis represents the different samples. The left
and right sides show the predictive results using transcriptomic and proteomic information,
respectively. The more similar the two images on the left and right are, the greater DECODE's
consistency.
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