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Abstract (Mandatory)
We have used three datasets to evaluate our method. The first one is gene expression and flow cytometry data from peripheral blood of 20 healthy adults (Newman et al. 2015, Nature methods, 12(5), 453-457). The second one is gene expression and flow cytometry data from four melanoma patients (Racle et al. 2017, eLife 6, e26476). In both datasets, gene expression data were used to estimate cell type composition and the cell type composition measured by flow cytometry serve as a gold standard to compare. The third dataset include gene expression and clinical outcomes for 28 melanoma patients from a clinical trial of immunotherapy (Hugo et al. 2016, Cell, 165(1), 35–44). 

Availability (Mandatory)
All the data are publicly available. 

The data of Newman et al. was downloaded from https://cibersort.stanford.edu/download.php, labeled by “Fig 3a PBMCs Gene Expression” and “Fig 3a PBMCs Flow Cytometry”.  

The data of Racle et al. was downloaded from their R package, which is available at https://github.com/GfellerLab/EPIC. The data we used were extracted from an Rdata object located at “EPIC-master/data/melanoma_data.rda” in the R package. 

For Hugo et al., we have downloaded the gene expression (RNA-seq) data from NCBI Sequence Read Archive under the accession numbers SRP067938 and SRP090294, and downloaded patient information data from the supplementary materials of their paper. 


Description (Mandatory if data available)
We have included the data needed to reproduce our results as well as our code in GitHub: https://github.com/Sun-lab/ICeDT/tree/master/scripts

This folder also includes some sample code to generate simulated data. 

Optional Information (complete as necessary) 
Unique identifier / DOI
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Abstract (Mandatory)
We have implemented our method as an R package ICeD-T.

Description (Mandatory)
The R package as well as detailed readme file is available at  https://github.com/Sun-lab/ICeDT/
In a subfolder scripts, we have all the codes needed to reproduce our real data analyses results and simulation studies. The version of ICeD-T is 0.99.1 and the versions of all relevant R packages are listed below. 

attached base packages:
[1] parallel  stats4    stats     graphics  grDevices utils     datasets 
[8] methods   base     

other attached packages:
 [1] ICeDT_0.99.1         gtools_3.8.1         clinfun_1.0.15      
 [4] EPIC_1.1.2           alabama_2015.3-1     numDeriv_2016.8-1   
 [7] org.Hs.eg.db_3.7.0   AnnotationDbi_1.44.0 IRanges_2.16.0      
[10] S4Vectors_0.20.1     Biobase_2.42.0       BiocGenerics_0.28.0 
[13] gplots_3.0.1.1       hqreg_1.4            quantreg_5.38       
[16] SparseM_1.77         nnls_1.4            

loaded via a namespace (and not attached):
 [1] Rcpp_1.0.0         bit_1.1-14         lattice_0.20-38    blob_1.1.1        
 [5] caTools_1.17.1.1   grid_3.5.1         KernSmooth_2.23-15 DBI_1.0.0         
 [9] MatrixModels_0.4-1 bit64_0.9-7        digest_0.6.18      Matrix_1.2-15     
[13] bitops_1.0-6       memoise_1.1.0      RSQLite_2.1.1      gdata_2.18.0      
[17] compiler_3.5.1     mvtnorm_1.0-8      pkgconfig_2.0.2   

Optional Information (complete as necessary) 
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Reproducibility (Mandatory)
All the results of our analyses can be reproduced. The real data analyses take multiple steps because we have started from raw data. Briefly, after downloading the raw RNA-seq read data in fastq format, we mapped them to human genome using STAR with gene annotation from GENCODE version 27. Then the number of RNA-seq fragments per gene were counted using R function GenomicAlignments/summarizeOverlaps. Next the gene expression data were normalized by TPM as described in the paper. 
We have provided the R code to reproduce the results in our GitHub websites using processed data. The README file at https://github.com/Sun-lab/ICeDT/ provides an example to run ICeDT. The simulation code is located at scripts/simulation/R. The real data analysis code is located at scripts/programs/running_ICeDT_on_Hugo_data.R. 

Computational time. ICeDT is computationally very efficient. For our simulations using 1,000 initial values for 250 genes and 5 cell types (including tumor as one cell type), it took 35 seconds (hence 0.035 second per run) given tumor purity, and it took 230 seconds (hence 0.23 second per run) without given tumor purity. The record of computational time can be found at 
https://github.com/Sun-lab/ICeDT/blob/master/scripts/simulation/R/Simulation_Diff_Initial.Rout. The computation was done on a Macbook Pro with 2.3G Intel Core i9 CPU. 



Replication (Optional)
[bookmark: h.wh7p44l4mdrz]The R package as well as detailed readme file is available at  https://github.com/Sun-lab/ICeDT/
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