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Appendix S1: 
Limitations of Next-generation Sequencing
Although unambiguous typing is ‘the gold standard’ for HLA typing, there are several drawbacks to this approach: (i) Cost of the instrument (for example, US$ 80000 for Ion Torrent PGM, US$ 690000 for HiSeq 2000, and US$ 695000 for PacBio); and the cost to type a sample (US$ 350 for Ion Torrent PGM, US$ 6000 for HiSeq 2000, and US$ 300 for PacBio) and/or HLA specific typing kits and software. (ii) Time consuming, particularly for platforms with higher accuracy results; for examples, it may take up to 10 days to sequence the samples using HiSeq 2000. (iii) Technical expertise is required for the sample and library preparations as well as clonal PCR (1,2). However, with advancement in the technology, efforts are being made for NGS being more affordable with the decrease in cost and simplified methods.
















Supplemental tables
Table S1: Sequencing platforms, their principles and (dis)advantages.
	Company
	Instrument
	Sequencing principle
	Throughput range (Gb)
	Read length (bp)
	Strength
	Weakness

	Applied Biosystems (ABI)
	ABI 3500/3730
	Sanger method
	0.0003
	Up to 1000
	Read accuracy and length
	Cost and throughput

	Roche/454
	FLX
	Pyrosequencing
	~20 Mb
	110
	(Discontinued from 2016)

	ABI (Life Technologies; now Thermo Fisher Scientific)
	SOLiD
	Ligation sequencing
	3-30
	35-85
	Accuracy
	Run time

	Illumina
	MiniSeq 
	Sequencing by synthesis
	1.7–7.5
	1x75 to x150
	Low initial investment
	Run and read length

	
	MiSeq
	
	0.3-15
	1x36 to 2x300
	Read length, scalability
	Run length

	
	NextSeq
	
	10-120
	1x75 to 2x50
	Throughput
	Run and read length

	
	HiSeq (2500)
	
	10-1000
	x50 to x250
	Read accuracy, throughput
	High initial investment, run

	
	NovaSeq 5000/6000
	
	2000-6000
	2x50 to x150
	Read accuracy, throughput
	High initial investment, run

	Ion Torrent (Thermo Fisher Scientific)
	Personal genome machine (PGM)
	Polymerase sequencing by synthesis. Detection by semiconductor technology
	0.08-2
	Upto 400
	Read length, speed
	Throughput, homopolymers

	
	S5
	
	0.6-15
	Upto 400
	Read length, speed
	Homopolymers

	
	Proton
	
	10-15
	Upto 200
	Speed, throughput
	Homopolymers

	Pacific Biosciences (PacBio)
	RS Platform
	Signal with incorporation of phosphonucleotides into DNA. Single molecule real time detection.
	0.5-1
	Upto 60 kb
	Read length, speed (Average 10 kb, N50 20 kb)
	High error rate and initial

	
	Sequel
	
	5-10
	”
	”
	High error rate

	Oxford Nanopore Technology (ONT)
	MinIon

	Electronic identification of nucleotides using protein nanopores
	0.1-1
	Upto 100 kb
	Read length, portability

	High error rate, run length


The table is modified and adapted from a recent review (3). The table listed represent a selection, some of the less common/available platforms could not be mentioned.





















Table S2: HLA alleles, variants and haplotypes associated with sarcoidosis and its particular phenotypes.
	HLA-class
	Gene
	alleles / variant
	Plausible association or functional significance
	Associated population
	Reference

	Class I
	HLA-A
	*01
	Susceptible for sarcoidosis
	Czech
	(4–6)

	Class I
	HLA-B
	*08:01
	Susceptible
	Multiple 
	(4,5,7)

	Class II
	HLA-DPB1
	*04:02
	Lower risk or protective
	Finnish
	(4,8)

	
	
	rs9277357
	Non-Löfgren’s syndrome ‘non-LS’
	European cohorts
	(9)

	Class II
	HLA-DQB1
	*02:01
	Löfgren’s syndrome ‘LS’, protective
	Multiple 
	(4,5)

	
	
	*05:01
	Lower risk
	Multiple 
	(4,10)

	
	
	*05:03
	Increased risk of non-LS
	Dutch
	(7)

	
	
	*06:02
	Susceptible/disease progression
	Multiple
	(4,5)

	Class II
	HLA-DQA1
	rs2187668
	LS
	European cohorts
	(9)

	Class II
	HLA-DRA
	rs3135394
	LS
	European cohorts
	(9)

	
	
	rs3129882
	Non-LS
	European cohorts
	(9)

	
	HLA-DRA 3’UTR
	rs3177928
	Non-LS
	European cohorts
	(11)

	
	(HLA-DRA, HLA-DRB5)
	rs1964995
	Non-LS
	European cohorts
	(9)

	Class II
	HLA-DRB1 
	*01, *04
	Lower risk
	Multiple
	(5,7,10)

	
	
	*03:01
	LS; acute onset; good prognosis
	Multiple
	(5,7,8,10)

	
	
	*11:01
	Susceptible
	AA and EA
	(5)

	
	
	*12:01, *14:01
	Chronic sarcoidosis; increased risk of Non-LS
	AA and EA
	(4,7)

	
	
	*15:01
	LS
	Polish
	(4,7)

	
	
	
	Risk of Non-LS
	AA and EA
	(4,7)

	
	
	rs3830135
	Non-LS
	European cohorts
	(9)

	Class II
	HLA-DRB3
	*01:01
	Non-LS and disease progression
	AA and EA
	(4,5,7)

	HLA
	HLA-DRB1*04:01-DPB1*04:01
	Resolved sarcoidosis
	Finnish
	(4)

	haplotype
	HLA-DRB1*15:01-DQB1*06:02
	Strong marker for severe pulmonary sarcoidosis
	Dutch
	(4)

	
	HLA-DRB1*04-DQB1*03:01
	Risk for disease manifestation; overall lower risk
	British, Japanese 
	(4,10)

	
	HLA-DRB1*03:01-DRB3*01:01
	Pulmonary sarcoidosis
	Multiple
	(4)

	
	HLA-DRB1*03:01-DQB1*02:01
	LS
	Dutch
	(4,7,10)

	
	HLA-DQB1*06:02-DRB1*15
	Increased risk of Non-LS
	Dutch
	(7)


Abbreviations as AA, African Americans; EA, Americans of European ancestry; HLA, human leukocyte antigen (major histocompatibility complex); LS, Löfgren’s syndrome; rs, reference SNP; UTR, untranslated region.

Table S3: Non-HLA gene variants associated with sarcoidosis and its subtypes with emphasis on Löfgren’s syndrome (selection). 
	Gene
	variant
	Putative functional significance
	Associated population
	Reference

	BTNL2#
	rs3117099
	Löfgren’s syndrome ‘LS’
	British and Dutch
	(7,12)

	
	rs2076530
	Increased risk of Non-LS
	British,  Dutch, and Portuguese
	(5,7,12,13)

	
	rs2294878
	Increased risk of Non-LS
	British and Dutch
	(7,12)

	TNF#
	rs1800629
	LS
	Czech, Dutch, EA, German and Polish
	(4,7,14)

	LTA#
	rs909253
	LS
	Polish, EA females
	(7)

	
	rs2239704
	Non-LS
	European cohorts
	(9)

	C6orf10#
	rs3129927
	LS
	European cohorts
	(9)

	(C6orf10, BTNL2)#
	rs3129950
	LS
	European cohorts
	(9)

	BTNL2#
	rs2076530
	Non-LS
	European cohorts
	(9)

	(BTNL2, HLA-DRA)#
	rs3129843
	LS 
	European cohorts
	(11)

	(ATF6B, CREBL1)#
	rs3130288
	LS
	European cohorts
	(9)

	TAP2#
	rs3819717
	Non-LS
	European cohorts
	(9)

	ANXA11
	rs1049550
	Lower risk; Non-LS
	Czech
	(15)

	
	rs61860052, rs4377299
	Susceptibility
	AA and EA
	(16)

	ACE
	rs121912703
	Elevated serum ACE in sarcoidosis
	Dutch
	(17)

	
	I/D variant
	Increased risk for ID and DD genotypes
	Czech
	(18)

	BTNL2
	rs2076530
	Susceptibility
	German
	(19)

	CCR2
	Val64Ile
	LS and lower risk
	Czech
	(20)

	CCR5
	Delta 32 allele
	Disease persistent
	Czech
	(21,22)

	IL1A
	CC genotype; C allele at - 889
	Susceptibility
	Czech
	(23)

	IL23R
	rs11209026
	Acute and chronic sarcoidosis
	German
	(24)

	NOD2
	Arg334Trp
	Early-onset sarcoidosis
	Japanese
	(25)

	SLC11A1
	5’-(GT)n allele 2/3; INT4 G/C
	Susceptibility
	Turkish
	(26)


# Non-HLA variants in the HLA region; intergenic variants are mentioned in parenthesis; abbreviations as AA, African Americans; ACE, angiotensin I converting enzyme; ANXA11, annexin A11; ATF6B, activating transcription factor 6 beta; BTNL2, butyrophilin-like 2 (HLA-class II associated); C6orf10, chromosome 6 open reading frame 10 ; CCR2, C-C chemokine receptor 2; CCR5, C-C chemokine receptor 5; CREBL1, CAMP responsive element binding protein-like 1; EA, Americans of European ancestry; HLA, human leukocyte antigen (major histocompatibility complex); IL1A, interleukin 1 alpha; IL23R, interleukin 23 receptor; LTA, lymphotoxin alpha; NOD2, nucleotide binding oligomerization domain containing 2; SLC11A1, solute carrier family 11 member 1; rs, reference sequence; TAP2, transporter 2, ATP binding cassette subfamily B member; TNF, tumor necrosis factor.
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