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Supplementary	Table	1,	a)	Barcode	mismatch	profile	collected	from	9	genomes	
(Chinese	Trios	HG00512/3/4,	Puerto	Rican	Trio	HG00731/2/3	and	Yoruba	Trio	
NA19238/39/40).	Mismatches	were	detected	as	the	difference	between	the	BX	and	RX	tag	
for	each	read	available	in	the	BAM	file	produced	by	10x	Genomics’	analysis	pipeline	for	
Chromium	sequencing	output	called	‘LongRanger’.	The	BX	tag	stand	for	‘Chromium	barcode	
sequence	that	is	error-corrected	and	confirmed	against	a	list	of	known-good	barcode	
sequences’.	RX	stand	for	‘Raw	Chromium	barcode	sequence.	This	read	is	subject	to	
sequencing	errors’;	b)	barcode	error	rate	suggested	by	base	quality	in	the	9	genomes.	
	
a.	

	
	
b.	

	
	
	
Supplementary	Table	2,	a)	the	count	of	top	100	mostly	reads	supported	barcodes	in	13	
samples;	b)	the	top	100	mostly	supported	barcodes	in	each	sample	and	the	count	of	

Percentage
Pos A=>C A=>G A=>T A=>N C=>A C=>G C=>T C=>N G=>A G=>C G=>T G=>N T=>A T=>C T=>G T=>N Sum
1 3.65E-05 5.40E-05 2.05E-05 2.32E-03 4.92E-05 5.42E-05 4.12E-05 2.51E-03 4.76E-05 2.00E-05 7.70E-05 2.24E-03 2.83E-05 3.14E-05 1.05E-04 2.31E-03 0.99%
2 2.45E-05 2.01E-05 1.10E-05 4.29E-05 2.86E-05 1.17E-05 2.25E-05 4.25E-05 3.04E-05 1.24E-05 3.08E-05 4.66E-05 1.30E-05 3.41E-05 5.47E-05 4.76E-05 0.05%
3 2.31E-05 1.85E-05 5.39E-06 1.73E-05 2.99E-05 1.18E-05 2.73E-05 1.79E-05 2.18E-05 8.52E-06 2.80E-05 1.81E-05 7.92E-06 1.58E-05 3.52E-05 1.61E-05 0.03%
4 2.76E-05 2.45E-05 6.49E-06 1.38E-05 2.63E-05 1.56E-05 2.88E-05 1.41E-05 2.16E-05 8.57E-06 2.74E-05 1.34E-05 1.07E-05 2.06E-05 4.79E-05 1.35E-05 0.03%
5 2.57E-05 2.77E-05 6.99E-06 3.84E-07 3.64E-05 2.44E-05 2.56E-05 4.48E-07 2.80E-05 1.22E-05 2.66E-05 3.91E-07 1.80E-05 2.47E-05 6.15E-05 4.19E-07 0.03%
6 2.62E-05 2.51E-05 6.28E-06 5.06E-09 2.70E-05 1.82E-05 2.01E-05 6.26E-09 2.49E-05 9.80E-06 2.99E-05 6.26E-09 1.42E-05 2.32E-05 6.21E-05 5.70E-09 0.03%
7 4.63E-05 4.79E-05 1.95E-05 2.41E-07 5.25E-05 4.64E-05 4.10E-05 2.57E-07 6.02E-05 7.03E-05 6.32E-05 2.41E-07 3.63E-05 3.69E-05 7.85E-05 2.29E-07 0.06%
8 6.61E-05 1.36E-04 1.36E-04 3.28E-08 7.66E-05 7.91E-05 9.41E-05 2.82E-08 7.92E-05 4.08E-05 6.62E-05 2.44E-08 6.22E-05 7.31E-05 9.68E-05 2.45E-08 0.10%
9 1.08E-04 5.56E-05 4.48E-05 1.59E-07 6.86E-05 1.02E-04 8.12E-05 1.36E-07 6.53E-05 5.85E-05 9.44E-05 1.64E-07 5.56E-05 6.63E-05 1.47E-04 1.37E-07 0.09%
10 6.85E-05 8.85E-05 6.27E-05 1.04E-06 5.69E-05 6.00E-05 5.35E-05 9.79E-07 5.28E-05 4.81E-05 6.00E-05 9.78E-07 6.00E-05 6.45E-05 1.19E-04 9.98E-07 0.08%
11 7.14E-05 9.97E-05 4.63E-05 3.81E-08 7.01E-05 9.97E-05 5.31E-05 3.73E-08 7.65E-05 5.52E-05 6.22E-05 4.45E-08 4.93E-05 5.59E-05 1.24E-04 3.84E-08 0.09%
12 7.04E-05 8.79E-05 4.20E-05 2.62E-07 6.16E-05 7.82E-05 5.63E-05 2.59E-07 5.83E-05 4.18E-05 6.19E-05 2.66E-07 4.74E-05 5.86E-05 1.20E-04 2.51E-07 0.08%
13 8.04E-05 8.14E-05 4.24E-05 1.46E-08 8.63E-05 6.56E-05 5.84E-05 1.45E-08 7.67E-05 5.81E-05 7.00E-05 1.55E-08 6.49E-05 7.19E-05 1.19E-04 1.24E-08 0.09%
14 7.17E-05 7.48E-05 5.45E-05 1.53E-09 9.29E-05 6.83E-05 8.17E-05 6.43E-10 8.40E-05 5.86E-05 9.41E-05 2.01E-09 5.59E-05 6.32E-05 1.21E-04 9.64E-10 0.09%
15 6.83E-05 8.79E-05 5.73E-05 0.00E+00 9.49E-05 8.57E-05 7.52E-05 0.00E+00 8.03E-05 5.17E-05 7.35E-05 0.00E+00 6.12E-05 5.56E-05 1.07E-04 0.00E+00 0.09%
16 1.10E-04 1.57E-04 1.09E-04 9.16E-09 1.28E-04 1.17E-04 1.16E-04 9.24E-09 1.23E-04 9.24E-05 1.06E-04 1.02E-08 1.23E-04 1.12E-04 2.40E-04 1.20E-08 0.15%

Sum 0.09% 0.11% 0.07% 0.24% 0.10% 0.09% 0.09% 0.26% 0.09% 0.06% 0.10% 0.23% 0.07% 0.08% 0.16% 0.24% 2.09%

2 7 11 22 27 32 37 42
1 31,396,060	 -								 14,356,083	 -														 39,598,228				 1,765,749,600		 136																					 -																							 1.20%
2 212,335							 -								 11,257,905	 224,044					 42,421,900				 1,796,806,005		 177,918													 -																							 0.12%
3 12,723									 -								 10,732,978	 151,558					 32,443,503				 126,994,438					 1,680,764,907		 -																							 0.07%
4 33,461									 -								 7,485,067				 -														 19,440,045				 51,274,821							 1,772,866,713		 -																							 0.06%
5 14,113									 -								 5,995,200				 -														 14,413,125				 36,423,964							 1,794,253,705		 -																							 0.05%
6 4																			 -								 5,039,783				 -														 13,451,607				 30,928,234							 113,326,674					 1,688,353,805			 0.03%
7 2,075											 -								 4,750,063				 -														 12,103,980				 27,404,330							 90,850,425							 1,715,989,234			 0.03%
8 301															 2,097				 3,491,051				 70,080							 11,115,870				 25,690,127							 79,630,779							 1,731,099,802			 0.02%
9 113															 498							 3,612,394				 25,150							 11,390,442				 25,495,332							 73,938,421							 1,736,637,757			 0.02%
10 10,042									 787							 3,384,187				 58,727							 10,458,478				 23,046,337							 72,581,380							 1,741,560,169			 0.02%
11 3,229											 2,413				 3,293,482				 127,641					 10,787,819				 23,292,358							 70,723,384							 1,742,869,781			 0.02%
12 48																	 2,770				 3,328,625				 181,260					 10,796,948				 23,234,195							 70,262,675							 1,743,293,586			 0.02%
13 530															 5,046				 4,288,548				 302,598					 11,368,478				 24,561,408							 70,921,078							 1,739,652,421			 0.03%
14 5,110											 12,219	 3,470,077				 378,809					 11,089,606				 24,184,341							 74,252,093							 1,737,707,852			 0.02%
15 156															 12,828	 3,950,922				 502,007					 11,271,472				 23,864,792							 73,426,648							 1,738,071,282			 0.03%
16 -																 23,801	 3,887,622				 683,928					 11,822,436				 24,755,307							 74,664,280							 1,735,262,733			 0.03%

31,690,300	 62,459	 92,323,987	 2,705,802		 273,973,937		 4,053,705,589		 6,112,641,216		 19,050,498,422	 1.78%Sum

Barcode	base	quality

Position

Error	base	
count

Error	
rate	per	



supporting	reads.	
	
a.	

	
	
b.	

Count	in	13	
samples

Barcode

13 GTATCTTCAGATCTGT
13 GTGCCTTCAGATCTGT
4 CCTAACCCAAACCCTA
4 GTTGCAACAGATCTGT
3 GCCTGTTAGCCGTTAT
2 AGGGATGGTGCTGTAT
2 GAGGTCCGTGCTGTAT
2 GTGGTGCGTGCTGTAT
2 TAGCCTCAGATGTCGG



	
	
	
Supplementary	Table	3,	the	total	length	of	low	coverage	regions	of	a)	Chromium	80x	
NA12878	dataset;	and	2)	Illumina	300x	NA12878	dataset	available	in	Supplementary	Note	1.	
	
a.	

GTATCTTCAGATCTGT 7637 GTATCTTCAGATCTGT 8042 GTATCTTCAGATCTGT 21658 GTATCTTCAGATCTGT 16646
AAGTGCTTCTGCGACG 7343 CGCTATCCACTCACCT 5914 CACGTAAGTACTTGGT 13776 TTGACTTTCTGGCGAC 11452
GGCAACCTCCAGCGAC 7279 CACGTAAAGTCGTGTT 5721 GTGCCTTCAGATCTGT 12768 CTTCTCTTCAGCGCGT 11426
TTCGCCACACTTTCCG 7156 AAGACCTAGCGTTCCG 5207 AGGCCGTAGACCATAA 12595 AACACGTAGGTTGTAA 11382
GGAACTTTCGTAGCGC 6265 TAGAGCTTCAAAGCGG 5032 TTGTGCCCAAGGTCGA 12390 CACGGGTCAGACTCGC 11364
GCAATCACACGAAACG 6256 GCATCTCTCGTACCGG 4978 TGCTCACAGAGAGGCG 12311 GAGTGAGTCAAAGCGG 11289
ACGGAGAAGCTCTGCG 5998 GTGCCTTCAGATCTGT 4685 GGAAAGCTCGGTTCGG 12088 GGGACTCAGCTCTCGG 11188
GCACTCTAGCGTTCCG 5830 TGTTTCATCGAACCCG 4678 ATGGCCGTCAAGTTGC 12050 GTGCCTTCAGATCTGT 11144
CTCGAAAGTATTCGCA 5780 GCCTGTTAGCCGTTAT 4674 TGAGCATAGAAACCGC 11973 ATTGTTCCAACTCGCG 11006
GCAAACTCAACGGGAT 5561 GTAGGCCAGCGAGAGG 4655 TGTTCCGAGGGACTTG 11787 CGTTCTGAGTCTCGGC 10915

GTATCTTCAGATCTGT 9559 GTATCTTCAGATCTGT 9900 GTATCTTCAGATCTGT 17578
GTGCCTTCAGATCTGT 8299 GTGCCTTCAGATCTGT 6382 GTGCCTTCAGATCTGT 14870
AGGGTTTAGACTAGAT 8057 CTATTACGTAAACGCG 6313 AAAGAACCATACAGAA 14374
GGACTTAAGCAGAGAA 7437 GAATGAATCTGCGACG 5296 CACCAGGGTGATGTAA 13305
TCCCATGCACTCACCT 7423 CAAGCGCCAAATCCGT 5244 GAACGCCCACCTATGA 12717
CCCAGTTAGTCCGTAT 7123 GTGCATAGTTCAGTAC 5175 ATAGACCCAAGAACCG 12588
CAATCCCGTTACCGGC 6644 ATTTACCTCATCGCGG 5156 TAAACCGAGGATTCGG 12332
TGGTCTCCACGTATTG 6304 GTACTCCAGGAATCGC 5132 CCTAACCCAAACCCTA 12137
GGAGCAAAGAGTACAT 6071 GCCTGTTGTTCTGGTA 5084 CTGTAAGAGTTGAGTA 12072
GCACATACAGATCCCG 6046 GGAAGTGAGCTTGTAC 4987 TGACCAAAGTGATCGG 10983

GTATCTTCAGATCTGT 8977 GTATCTTCAGATCTGT 11589 GTATCTTCAGATCTGT 18577
GTGCCTTCAGATCTGT 6740 GTGCCTTCAGATCTGT 8355 GTGCCTTCAGATCTGT 13985
ATTTCTGTCGGTTCGG 6163 ATGGCCGGTCGAAAGC 6672 AGGTTTGGTCGACTAT 12223
GAATTGCCACGTGCGT 6158 AAGCTACAGTGAACGC 5978 TGTAAGCAGGATGTAT 12206
CCCGAAGCATGACCGC 6082 GTACTTTCAAGGTGAC 5956 CCTACACCAGAATGCG 10981
ACTGTAGAGTCGTACT 5727 TGCGCGAAGGTCTCGC 5821 AACTCCCCACCTATGA 10622
TCAGGATAGAACTCGG 5641 TCCTCAGCAATGGTAA 5618 CAGAGCCAGTGTTCCA 10621
GTATTCTCATACAGAA 5351 AGAGCTTAGCGTAGTG 5601 CTATTACCACAAGTAA 10586
ATTTCTGCAAAGTGCG 5326 CCGTGGAAGGCTATAA 5488 AAGTCTGGTAACGAGC 10464
ATTTCCACATATTGCG 5306 TAATCTCGTAAACGCG 5412 AATTCTCCACGTATTG 10384

GTATCTTCAGATCTGT 9941 GTATCTTCAGATCTGT 10062 GTATCTTCAGATCTGT 18865
AAAGAACCATCGTTAG 8766 GTGCCTTCAGATCTGT 6808 GGGCACTTCTGTCCGT 14107
GTGCCTTCAGATCTGT 8339 GCCTGTTAGCCGTTAT 6240 TTGTCCGAGAGGACGG 13259
ACGGGCTAGCTTAGAA 7792 TGCATAGAGTGGCAGT 5840 TGTAGTGCACTGTCGG 12407
TATCGCCAGACACTAA 7404 GCCATCTTCTCAGCGG 5734 CTAACTTCACTGTCGG 12215
AGTTCCCAGACCATAA 7182 GTACGTAAGTCGAGTG 5493 GGTCAGCTCAAACCAC 11910
TAGCCTCCACTTCCTG 6944 GCGAGAACAGAATGCG 5363 ACCAAGTCAGATCCCG 11902
TTCGCTGAGAAACCGC 6601 CAACGTACAGGTGTAG 5338 ATATTCCCATGGCTCG 11595
AGCCTAAAGGAATCGC 6567 GGGTTGCGTTGCTGAT 5262 AAGACGGCAAAGCGCA 11231
TACTCGCCATCTCCCA 6562 AGCAATCAGCCGGTAA 5214 GTGCCTTCAGATCTGT 11229

HG00731 HG00732 HG00733

NA18507

NA19238 NA19239 NA19240

NA24143 NA24149 NA24385

HG00512 HG00513 HG00514



	
	
b.	

	
	
	
Supplementary	Figure	1,	a.	Depth	coverage	per	chromosome	of	13	samples;	b.	The	
average	depth	coverage	per	1Mbp	bin	of	chromosome	21	of	13	samples.	The	depth	
coverages	were	normalized	to	the	sample	with	the	lowest	average	depth	(NA24149,	
30.36x).	
	
a.	

≥50bp ≥100bp ≥500bp ≥1000bp
<1 164,216,634	 164,191,712	 164,133,521	 164,061,408	
<2 164,273,154	 164,230,764	 164,138,764	 164,068,777	
<3 164,440,711	 164,367,590	 164,222,597	 164,183,254	
<5 164,724,926	 164,575,848	 164,254,241	 164,191,433	
≥1k 753,499									 696,053									 341,730									 142,786									

Chromium	80x	NA12878

Depth	of	
all	13	
samples

Low	depth	
regions

Length

≥50bp ≥100bp ≥500bp ≥1000bp
<1 209,385,397	 208,574,699	 203,567,985	 200,731,315	
<2 213,688,013	 212,746,770	 207,032,237	 203,879,341	
<3 216,388,914	 215,400,252	 209,098,423	 205,695,565	
<5 220,184,689	 219,148,212	 212,099,466	 208,340,336	
≥1k 2,419,679						 2,290,860						 817,158									 518,834									

Illumina	300x	NA12878
Low	depth	
regions

Length

Depth	of	
all	13	
samples



	
	
b.	
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Supplementary	Note	
	
Links	to	datasets	
	
NIST	NA12878	10x	data:	
ftp://ftp-
trace.ncbi.nlm.nih.gov/giab/ftp/data/NA12878/10Xgenomics_ChromiumGenome/NA12878
_GRCh38.bam	
	
Ashkenazim	Trio	NA24385/149/143:	
ftp://ftp-
trace.ncbi.nlm.nih.gov/giab/ftp/data/AshkenazimTrio/analysis/10XGenomics_ChromiumGe
nome_LongRanger2.0_06202016/HG002_NA24385_son/NA24385_GRCh38.bam	
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ftp://ftp-
trace.ncbi.nlm.nih.gov/giab/ftp/data/AshkenazimTrio/analysis/10XGenomics_ChromiumGe
nome_LongRanger2.0_06202016/HG003_NA24149_father/NA24149_GRCh38.bam	
ftp://ftp-
trace.ncbi.nlm.nih.gov/giab/ftp/data/AshkenazimTrio/analysis/10XGenomics_ChromiumGe
nome_LongRanger2.0_06202016/HG004_NA24143_mother/NA24143_GRCh38.bam	
	
Chinese	Trios	HG00512/3/4:	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00512_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00513_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00514_phased_possorted_bam.bam	
	
Puerto	Rican	Trio	HG00731/2/3:	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00731_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00732_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/HG00733_phased_possorted_bam.bam	
	
Yoruba	Trio	NA19238/39/40:	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/NA19238_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/NA19239_phased_possorted_bam.bam	
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/hgsv_sv_discovery/working/20
160915_10x_genomics_svs/NA19240_phased_possorted_bam.bam	
	
Illumina	300x	NA12878	
ftp://ftp-
trace.ncbi.nlm.nih.gov/giab/ftp/data/NA12878/NIST_NA12878_HG001_HiSeq_300x/NHGRI
_Illumina300X_novoalign_bams/HG001.hs37d5.300x.bam	
	
Two	NA12878	raw	read	datasets	generated	by	10x	Genomics	
https://support.10xgenomics.com/de-novo-assembly/datasets/msNA12878	
	
Phased	variants	of	NA12878	
https://support.10xgenomics.com/genome-exome/datasets/NA12878_WGS_210	


