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Supplementary Figure 1.

A-D. Confocal images showing WER::GFP fluorescence in the epidermis, SCR::GFP fluorescence in the

endodermis, CORTEX::GFP fluorescence in the cortex, and PET111::YFP fluorescence near the root tip,
respectively.

E. Total sequencing reads per sample.
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Supplementary Figure 2.

A. Feature plots displaying the gene expression patterns of CORTEX::GFP and the CORTEX gene, with each
dot representing a cell. Darker purple indicates higher expression, while lighter purple indicates lower
expression.

Feature plots showing the gene expression patterns of SCR::GFP and the SCR gene.

C. Feature plots illustrating the gene expression patterns of PET111::YFP and its corresponding gene,
AT2G28870.
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Supplementary Figure 3.

A. Bar charts showing the top 5 genes and their correlation to the promoter-reporter genes in four samples
using the Pearson method. The red box highlights the native or corresponding genes. While WER::GFP,
CO2::GFP, and PET111::YFP exhibit the highest correlation with their native genes, SCR::GFP shows a
weaker correlation, ranking 163 with its native gene.

B. Bar charts displaying the top 5 genes and their correlation to the promoter-reporter genes in four
samples using the Spearman method. The red box highlights the native or corresponding genes.

C. Bar charts showing the top 5 genes with the highest correlation to their promoter-reporter genes across
three data types (counts, normalized, and scaled) in four samples. The black box highlights the rank of

their native genes in each sample. The top bar chart is based on Pearson correlation, while the bottom
bar chart uses Spearman correlation.
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Supplementary Figure 4.

A-D. Dendrograms showing gene modules of the top 2,000 highly variable genes in four samples: WER,
CORTEX, PET111, and SCR, respectively.

E. Table showing the assigned module, TOM value, and rank between promoter-reporter and corresponding
native genes in all four samples.
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Supplementary Figure 5.

A. This table presents the mutual information between promoter-reporter genes and their native
counterparts across various samples, along with the rank of this similarity compared to all other genes in
the genome. The analysis was performed using three data types: counts, normalized, and scaled.

B. The table presents the rank of native genes in relation to their corresponding promoter-reporter genes

using three distance metrics: Euclidean, Manhattan, and Chebyshev, measured across the data types
counts, normalized, and scaled.
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Supplementary Figure 6.

A. The table shows the correlation between promoter-reporter genes and their native counterparts across
different data types (counts, normalized, and scaled), various subsets (all cells, cells expressing either
promoter-reporter, native genes, or both, and cells expressing both promoter-reporter and native genes),
and different samples. Red text highlights the dataset with the highest value in each sample. Correlation

0.65 0.43 0.38 counts
0.63 0.43 0.37 g Allcells
0.83 0.43 0.37 scaled
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values in this table were measured using the Spearman method.

B. The table shows the correlation between promoter-reporter genes and their native counterparts across
different data types (counts, normalized, and scaled), various subsets (all cells, cells expressing either
promoter-reporter, native genes, or both, and cells expressing both promoter-reporter and native genes),
and different samples. Red text highlights the dataset with the highest value in each sample. Correlation

values in this table were measured using the Kendall method.
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Supplementary Figure 7.

A—D: Gene-gene correlation analysis of the top 200 highly expressed genes in WER (A), SCR (B), CORTEX
(C), and PET111 (D) samples. Correlation coefficients were computed using both Pearson and Spearman
methods in the original single-cell RNA-seq data and the scDesign2 simulated data.
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A. The line plots display the average gene expression of promoter-reporter genes and their native
counterparts across all cell-type clusters in each sample.
B. The heatmaps present the OMG cell type predictions for each cluster in each sample, with the red box
highlighting the predicted cell type, tested by Fisher's exact test.
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Supplementary Figure 9.

The table presents the correlation values between promoter-reporter genes and their corresponding native
genes across different data types (counts, normalized, and scaled) in various samples. Five correlation

methods were applied. The top number in each cell represents the correlation strength, while the bottom
number indicates the p-value.
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Supplementary Figure 10.

The Venn diagrams illustrate the number of cells expressing promoter-reporter genes and their native
counterparts in the original data, as well as in the imputed data generated by different methods, across four
different samples.
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Supplementary Figure 11. Integration across 4 samples
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