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            Abstract
Single-cell RNA-seq (scRNA-seq) allows researchers to define cell types on the basis of unsupervised clustering of the transcriptome. However, differences in experimental methods and computational analyses make it challenging to compare data across experiments. Here we present scmap (http://bioconductor.org/packages/scmap; web version at http://www.sanger.ac.uk/science/tools/scmap), a method for projecting cells from an scRNA-seq data set onto cell types or individual cells from other experiments.
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                    Figure 1: scmap use and performance.[image: ]


Figure 2: scmap for combined references.[image: ]
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Integrated supplementary information

Supplementary Figure 1 Feature-selection methods and self-projections.
(a) Dropout-based feature selection (see Methods) for Pollen1 (SMARTer protocol), Baron2 (inDrop3 protocol) and Macosko4 (Drop-seq4 protocol) datasets. The black line represents a linear fit to the distribution of the points, the red points represent top 500 positive residuals of the fit. (b) Cohenâ€™s Îº values of self-projections, corresponding to dropout-based, HVG5 and random feature selections. The plot is based on the datasets listed in Table S1. For each dataset 70% of the cells are sampled to create a Reference and to select features, and the remaining 30% of cells are used as queries. The procedure was repeated n=100 times per dataset. The center of the boxplot is the median and the hinges correspond to the inter-quartile range, the distance between the first and third quartiles, the whiskers extend no more than 1.5 times the inter-quartile range and data beyond this range are plotted as individual points.
1. Pollen, A. A. et al. Low-coverage single-cell mRNA sequencing reveals cellular heterogeneity and activated signaling pathways in developing cerebral cortex. Nat. Biotechnol. 32, 1053â€“1058 (2014).
2. Baron, M. et al. A Single-Cell Transcriptomic Map of the Human and Mouse Pancreas Reveals Inter- and Intra-cell Population Structure. Cell Syst 3, 346â€“360.e4 (2016).
3. Klein, A. M. et al. Droplet Barcoding for Single-Cell Transcriptomics Applied to Embryonic Stem Cells. Cell 161, 1187â€“1201 (2015).
4. Macosko, E. Z. et al. Highly Parallel Genome-wide Expression Profiling of Individual Cells Using Nanoliter Droplets. Cell 161, 1202â€“1214 (2015).
5. Brennecke, P. et al. Accounting for technical noise in single-cell RNA-seq experiments. Nat. Methods 10, 1093â€“1095 (2013).
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Supplementary Figure 2 scmap performance on positive controls.
scmap performance on positive controls (n=14, listed in Table S2) measured by (a) Cohenâ€™s Îº values and (b) percentage of unassigned cells. Values of similarity thresholds are shown on the right of the plots. (c) scmap performance on negative controls (n=18, listed in Table S3) measured by percentage of unassigned cells. Values of similarity thresholds are shown on the right of the plots. For all three panels, the middle row (for scmap-cluster, SVM and RF methods) and the top row (for scmap-cell method) correspond to Fig. 1b-d. The center of the boxplot is the median and the hinges correspond to the inter-quartile range, the distance between the first and third quartiles, the whiskers extend no more than 1.5 times the inter-quartile range and data beyond this range are plotted as individual points.

                          Source data
                        


Supplementary Figure 3 scmap performance on downsampled (by the number of cells) positive controls.
scmap performance on down-sampled (by the number of cells) positive controls (n=14, listed in Table S2) measured by (a) Cohenâ€™s Îº values and (b) Percentage of unassigned cells. Percentage of cells retained after down-sampling is shown on the right of the plots. For each dataset n=100 down-samplings were performed. (c) Robustness of feature selection measured by Jaccard Index calculated by comparing selected features in the original (listed in table S1) and down-sampled datasets. Percentage of cells retained after downsampling is shown on the right of the plots. For each dataset n=100 simulations were performed. The center of the boxplot is the median and the hinges correspond to the inter-quartile range, the distance between the first and third quartiles, the whiskers extend no more than 1.5 times the inter-quartile range and data beyond this range are plotted as individual points.

                          Source data
                        


Supplementary Figure 4 scmap performance on positive controls.
scmap performance on positive controls (n=12, listed in Table S2, except Shekhar and Macosko) with increased dropout rates measured by (a) Cohenâ€™s Îº values and (b) Percentage of unassigned cells. Percentage of extra dropouts is shown on the right of the plots. For each dataset n=100 random dropout assignments were performed. Shekhar and Macosko datasets were excluded from this analysis due to already high dropout rate. The center of the boxplot is the median and the hinges correspond to the inter-quartile range, the distance between the first and third quartiles, the whiskers extend no more than 1.5 times the inter-quartile range and data beyond this range are plotted as individual points. (c) Dependence of Cohenâ€™s Îº on the % of dropouts on all positive controls (n=14, listed in Table S2). 200-500 features and 0.5 (for scmap-cell) and 0.7 (for scmap-cluster) threshold were used to plot the points. Lines are linear regression fits to the points. The gradients of the lines correspond to -0.47 (scmap-cluster) and 0 (scmap-cell).
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