Table S1: Regions covered by amplicons

	Gene
	Amplicon Regions
	Start Region
	End Region

	HLA-A
	1/1
	Start of gene
	End of gene

	HLA-B
	1/1
	Start of gene
	End of gene

	HLA-C
	1/1
	Start of gene
	End of gene

	HLA-DRB1
	½
	Start of gene
	2.5 Kb

	HLA-DRB1
	2/2
	Exon 2
	End of gene

	HLA-DQB1
	1/1
	Start of gene
	End of gene

	HLA-DPB1
	½
	Start of gene
	Exon 1

	HLA-DPB1
	2/2
	Exon 2
	End of gene

	HLA-DPA1
	1/1
	Start of gene
	End of gene

	HLA-DQA1
	1/1
	Start of gene
	End of gene

	HLA-DRB3
	½
	Start of gene
	2.5 Kb

	HLA-DRB3
	2/2
	Exon 2
	End of gene

	HLA-DRB4
	1/1
	Exon 2
	Exon 3

	HLA-DRB5
	½
	Start of gene
	2.6 Kb

	HLA-DRB5
	2/2
	Exon 2
	End of gene



Table S2: Duplicates for full-length genes 
	Gene
	Total Alleles
	Duplicates at 4th field
	Duplicates at 3rd field

	HLA-A
	4616
	0
	0

	HLA-B
	5422
	0
	0

	HLA-C
	5113
	0
	0

	HLA-DQB1
	780
	0
	0

	HLA-DPA1
	318
	0
	0

	HLA-DQA1
	402
	0
	0



Table S3: Duplicates for split genes

	Gene
	Amplicon
	Start
	End
	Total Alleles
	Duplicates at 4th field
	Duplicates at 3rd field

	HLA-DRB1
	1/2
	Start
	2500
	602
	74
	60

	
	2/2
	Exon 2
	end
	
	27
	1

	
	Merged
	
	21
	0

	HLA-DPB1
	1/2
	Start
	Exon 1
	940
	11
	10

	
	2/2
	Exon 2
	End
	
	57
	3

	
	Merged
	
	55
	0

	HLA-DRB3
	1/2
	Start
	2500
	 
	7
	3

	
	2/2
	Exon 2
	End
	36
	2
	0

	
	Merged
	 
	2
	0

	HLA-DRB4
	1/1
	Exon 2
	Exon 3
	28
	3
	0

	HLA-DRB5
	1/2
	Start
	2600
	11
	3
	2

	
	2/2
	Exon 2
	End
	
	0
	0

	
	Merged
	
	0
	0



Table S4: Percent concordance by gene for 63 testing batch samples aligned via BWA-MEM aligner

	
	BWA-MEM Aligner

	Minimap2 Aligner


	Gene
	1st field
	2nd field
	3rd field
	1st field
	2nd field
	3rd field

	
	(% success)
	(% success)
	(% success)
	(% success)
	(% success)
	(% success)

	HLA-A
	100.0%
	96.8%
	88.1%
	99.2%
	86.5%
	84.9%

	HLA-B
	100.0%
	90.5%
	88.1%
	98.4%
	86.5%
	85.7%

	HLA-C
	100.0%
	99.2%
	99.2%
	99.2%
	95.2%
	93.7%

	HLA-DPA1
	100.0%
	98.4%
	97.6%
	100.0%
	98.4%
	97.6%

	HLA-DPB1
	98.4%
	97.6%
	92.9%
	97.6%
	97.6%
	95.2%

	HLA-DQA1
	100.0%
	100.0%
	98.4%
	94.4%
	82.5%
	77.8%

	HLA-DQB1
	100.0%
	97.6%
	96.0%
	99.2%
	99.2%
	96.8%

	HLA-DRB1
	88.9%
	68.3%
	68.3%
	88.9%
	69.0%
	69.0%

	HLA-DRB3
	81.0%
	61.9%
	61.9%
	73.8%
	66.7%
	66.7%

	HLA-DRB4
	100.0%
	97.4%
	94.7%
	100.0%
	97.4%
	84.2%

	HLA-DRB5
	73.3%
	66.7%
	66.7%
	73.3%
	66.7%
	66.7%

	Overall
	97.5%
	92.1%
	89.8%
	96.0%
	88.5%
	86.4%



Table S5: Comparison of concordance between BWA-MEM and Minimap2 for test batch

	Gene
	P-Value
	BWA-MEM Concordance
	Minimap2 Concordance
	Difference

	HLA-A
	2.21E-01
	88.1%
	84.9%
	ns

	HLA-B
	3.71E-01
	88.1%
	85.7%
	ns

	HLA-C
	2.33E-02
	99.2%
	93.7%
	BWA-MEM higher concordance*

	HLA-DPA1
	1.00E+00
	97.6%
	97.6%
	ns

	HLA-DPB1
	2.48E-01
	92.9%
	95.2%
	ns

	HLA-DQA1
	2.31E-06
	98.4%
	77.8%
	BWA-MEM higher concordance*

	HLA-DQB1
	1.00E+00
	96.0%
	96.8%
	ns

	HLA-DRB1
	1.00E+00
	68.3%
	69.0%
	ns

	HLA-DRB3
	6.17E-01
	61.9%
	66.7%
	ns

	HLA-DRB4
	1.34E-01
	94.7%
	84.2%
	ns

	HLA-DRB5
	NA
	66.7%
	66.7%
	ns

	Overall
	2.51E-05
	89.8%
	86.4%
	BWA-MEM higher concordance*



Table S6: Percent concordance by gene for 63 testing batch samples aligned via HLA-LA pipeline and Athlon2 pipeline

	
	HLA-LA pipeline
	Athlon2 Pipeline 

	Gene
	1st field 
	2nd field 
	3rd field
	1st field 
	2nd field 
	3rd field

	
	(% success)
	(% success)
	(% success)
	(% success)
	(% success)
	(% success)

	HLA-A
	97.6%
	95.2%
	88.1%
	97.6%
	97.6%
	94.4%

	HLA-B
	100.0%
	100.0%
	88.1%
	100.0%
	100.0%
	95.2%

	HLA-C
	99.2%
	96.8%
	88.9%
	99.2%
	99.2%
	99.2%

	HLA-DPA1
	100.0%
	96.0%
	94.4%
	100.0%
	99.2%
	99.2%

	HLA-DPB1
	93.7%
	93.7%
	85.7%
	100.0%
	100.0%
	96.0%

	HLA-DQA1
	100.0%
	63.5%
	47.6%
	100.0%
	100.0%
	99.2%

	HLA-DQB1
	97.6%
	82.5%
	81.7%
	97.6%
	96.0%
	94.4%

	HLA-DRB1
	98.4%
	87.3%
	85.7%
	97.6%
	96.8%
	96.0%

	HLA-DRB3
	97.6%
	97.6%
	92.9%
	69.0%
	69.0%
	69.0%

	HLA-DRB4
	97.4%
	26.3%
	26.3%
	N/A
	N/A
	N/A

	HLA-DRB5
	N/A
	N/A
	N/A
	40.0%
	40.0%
	40.0%

	Overall
	98.3%
	87.5%
	81.0%
	97.0%
	96.6%
	94.8%



Table S7: Comparison of concordance between BWA-MEM and HLA-LA for test batch

	Gene
	P-Value
	BWA-MEM Concordance
	HLA-LA Concordance
	Difference

	HLA-A
	1.00E+00
	88.1%
	88.1%
	ns

	HLA-B
	1.00E+00
	88.1%
	88.1%
	ns

	HLA-C
	8.74E-04
	99.2%
	88.9%
	BWA-MEM higher concordance*

	HLA-DPA1
	3.43E-01
	97.6%
	94.4%
	ns

	HLA-DPB1
	2.65E-02
	92.9%
	85.7%
	BWA-MEM higher concordance*

	HLA-DQA1
	3.41E-15
	98.4%
	47.6%
	BWA-MEM higher concordance*

	HLA-DQB1
	5.20E-04
	96.0%
	81.7%
	BWA-MEM higher concordance*

	HLA-DRB1
	6.58E-04
	68.3%
	85.7%
	HLA-LA higher concordance*

	HLA-DRB3
	8.74E-04
	61.9%
	92.9%
	HLA-LA higher concordance*

	HLA-DRB4
	2.31E-06
	94.7%
	26.3%
	BWA-MEM higher concordance*

	Overall
	5.29E-11
	90.1%
	81.0%
	BWA-MEM higher concordance*



Table S8: Comparison of concordance between BWA-MEM and Athlon2 for test batch

	Gene
	P-Value
	BWA-MEM Concordance
	Athlon2 Concordance
	Difference

	HLA-A
	2.69E-02
	88.1%
	94.4%
	Athlon2 higher concordance*

	HLA-B
	7.66E-03
	88.1%
	95.2%
	Athlon2 higher concordance*

	HLA-C
	NA
	99.2%
	99.2%
	ns

	HLA-DPA1
	6.17E-01
	97.6%
	99.2%
	ns

	HLA-DPB1
	1.34E-01
	92.9%
	96.0%
	ns

	HLA-DQA1
	1.00E+00
	98.4%
	99.2%
	ns

	HLA-DQB1
	7.24E-01
	96.0%
	94.4%
	ns

	HLA-DRB1
	2.28E-08
	68.3%
	96.0%
	Athlon2 higher concordance*

	HLA-DRB3
	6.63E-01
	61.9%
	69.0%
	ns

	HLA-DRB5
	1.34E-01
	66.7%
	40.0%
	ns

	Overall
	2.76E-08
	89.6%
	94.8%
	Athlon2 higher concordance*



