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Simulated bulk RNA-Seq data construction
Simulated tissue bulk RNA-Seq data was used to evaluate the capability of this tissue specific model. To mimic the bulk RNA-Seq transcriptome data, tissue single cell sequencing data were used to build the simulated bulk RNA-Seq data as previously reported methods(Schelker, et al., 2017). Specifically, unique molecular identifiers (UMI) counts from all the cells in each sample were added up to form the bulk transcription of genes in that tissue. Meanwhile, the real mixed proportion for each immune cell was taken as the real immune cell composition. Finally, seven tissue single cell sequencing data from both Han et.al (Figure 4a, b) and four tissue in some other studies (GSE109774, GSE107585	in Figure 4c) were used to construct the simulated tissue bulk RNA-Seq data.

Assignment of cell type labels
In the study of Han et al.(Han, et al., 2018), scMCA was constructed as the follow steps. (1) Digital Expression data for each tissue was analyzed with R package Seurat. Specifically, tissue scRNA-Seq data was first classified into different clusters with and those significantly differentially expressed genes in each cluster were successfully identified. (2) Each cluster was labeled with the correspondent cell types according to its top differentially expressed genes. Finally, 894 cell-type clusters were obtained across all tissue types. 	Comment by Chen ziyi: 
With the single cell sequencing data included in this 894 cell-type clusters, average expression in each cluster was calculated to construct the transcriptome reference matrix. The Pearson correlation between the input single cell expression data and each transcriptome reference was computed and cell type with the highest correlation coefficiency was used to assign that cell.
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