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Supplementary Figure 1. (a) Distribution of number of reads in sub-sampled datasets used for 
benchmarking, broken down by assay type. ChIP datasets were divided into two classes – those which 
targeted transcription factor (TF) and chromatin modifier (CM), and those which targeted broad histone 
modifications (HM), POL2/POL2RA (P), or CTCF. (b) Comparison of percentage false match (FM) and false 
flag (FF) rates for 9767 same-donor and 34336 different donor pairwise comparisons using Crosscheck 
with either linkage blocks, or single SNPs only. Across different (left) and same (right) assay comparisons, 
incorporation of linkage information (orange line) decreases the FF and FM percentage, particularly at 
sub-sampling percentages. Comparisons are classified as same-assay if the two datasets are from the 
same assay type, and have the same target epitope in the case of ChIP-seq datasets. All other comparisons 
are classified as cross-assay.  (c) Distribution of LOD scores from false flags and false matches from 
benchmarking experiments. The distribution of the majority (99%) of LOD scores from these 
misclassifications is used to create an “inconclusive” range of LOD scores, in which donor-match or 
mismatch cannot be confidently called. (d) Percent inconclusive genotype concordance calls for 9767 
same-donor and 29573 different donor pairwise comparisons using Conpair and BAMixChecker. 
“Inconclusive” is defined as pairwise comparisons resulting in genotype concordances between 50 and 
80% for Conpair, and a score of 0 for BAMixChecker.  (e) FMR and FFR for NGSC at 5% subsampling for 
pairwise comparisons between ChIP-seq datasets targeting the non-overlapping histone modifications 
H3K27ac and H3K27me3. NGSC performs worse for comparisons between H3K27ac and H3K27me3 
datasets (n=41 donor-matched, n=85 donor-mismatched) than for comparisons between two H3K27ac 
(n=24 donor-matched, n=67) or two H3K27me3 datasets (n=11 donor-matched, n=25 donor-
mismatched). In contrast, Crosscheck classifies all pairs correctly. 
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Supplementary Figure 2: Performance of NGSC, Crosscheck, BAMixChecker, and Conpair on familial datasets. Each method 
was used to  classify 21 pairwise comparisons between RNA-seq datasets from 7 related individuals (indicated in red) from 
CEPH/Utah pedigree 1463. “Inconclusive” is defined as pairwise comparisons resul�ng in genotype concordance between 
50 and 80% for Conpair, a score of 0 for BAMixChecker, and an LOD score between -5 and 5 for Crosscheck. NGSC incorrectly 
classifies 43% of pairs, while Conpair and BAMixChecker are inconclusive for 76 and 100% of pairs respec�vely. 
In contrast, Crosscheck correctly classifies all dataset pairs as mismatches. 
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Supplementary Figure 3: Demonstra�on of Crosscheck’s performance for contaminated datasets. Simulated contaminated 
datasets were created by combining various propor�ons of two ENCODE ChIP-seq datasets derived from two different 
donors: ENCFF005HON and ENCFF007DFB. Propor�ons of reads deriving from ENCFF005HON and ENCFF007DFB respec�vely 
are indicated in parentheses for each mixture. Each mixture was compared to two datasets derived from the same donor as 
ENCFF005HON, ENCFF007NTA (R1) and ENCFF029GAR (R2). The star indicates a region where a contaminated sample can 
score as a donor match against one dataset (R1), but score as a donor mismatch against a different dataset from the same 
donor (R2).


