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HLA Class I Alleles 8,976
HLA Class II Alleles 2,870
HLA Alleles 11,846
HLA Class I

Alleles 2,884 3,589 2,375
Proteins 2,041 2,668 1,677
Nulls 133 119 71
HLA Class 11

DQB1  DPB1

Alleles 1,642 664 422
Proteins 1,211 435 351
Nulls 37 16 10

IMGT/HLA database Version Report - 3.17 (2014-07)
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Hyphen used to separate Suffix used to denote
gene name from HLA prefix changes in expression
Separator | “* Field Separators |
A A A \

HLA-A*02:101:01:02N

HLA Prefix « . Gene | Field 4; used to show
Y differencesin a
Field 1; allele group non-coding region
Field 2; specific HLA protein

Y
Field 3; used to show a synonymous DNA
substitution within the coding region
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HLA-B*57:01 |HLA-B*57:01
positive negative

“ ADR negative 25 794

“ : @ ADR positive 23 0
“ ADR ) i

Positive % 48% 0%

Mallal S et al. N Engl J Med. 2008
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This HLA database (HLA DB) is a repository system and has been constructed to achieve permanent data management and
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This HLA database (HLA DB) is a repository system and has been constructed to achieve permanent data management and
information sharing of HLA data. HLA-DE centains HLA haplotype data and disease-related information. We greatly appreciate
your HLA data submission.

This work has been supported by the Ministry of Education, Culture, Sports, Science and Technology.
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Immunogenetics (2008) 60:1-18
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DOI 10.1007/s00251-007-0262-2 @ OpenAccess
ORIGINAL PAPER

Variation analysis and gene annotation of eight MHC

haplotypes: The MHC Haplotype Project
Table 1 Haplotype sequence contig length, number of gaps and HLA allele types
Haplotype  Length (bp) Gaps HLA-A HLA-B HLA-C HLA-DQAL HLA-DQB1 HLA-DRBI1
PGF 4754829 0 A*03010101  B*070201 Cw*07020103 DQA1*010201  DQB1*0602 DRB1*150101
COX 4731878 0 A*01010101  B*080101 Cw*070101 DQA1*050101 DQBI1*020101 DRBI1*030101
QBL 4249272 5 A*260101 B*180101 Cw*050101 DQA1*050101 DQBI1*020101 DRB1*030101
APD 4160965 16 A*01010101 - - - - -
DBB 2330101 28 A*02010101 - Cw*06020101  DQA1*0201 DQB1*030302 DRB1*070101
MANN 4191014 10 A*290201 B*440301 Cw*160101 DQA1*0201 DQB1*0202 DRB1*070101
MCF 4087413 15 [A*020101]  B*15010101  Cw*030401 DQA1*0303 DQB1*030101 -
SSTO 3704249 2 A*320101 B*44020101  Cw*050101 DQA1*030101 DQBI1*030501  DRBI1*040301
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MHC Haplotype Consortium Web Resource

A Cambridge-based Consortium today announced a new web resource designed to help medical researchers in the fight against diseases like diabetes, rheumatoid
arthritis and multiple sclerosis.

The MHC Haplotype Consortium &7 - formed by researchers at the Wellcome Trust Sanger Institute and the University of Cambridge & - will define the most common
differences in DNA code that can lead to these diseases. An accurate molecular understanding should lead to improved diagnosis and treatment.

Sir Alec Jeffreys, Professor of Genetics at Leicester University, said, "This exciting new development will for the first time allow us to see the true patterns
of genetic diversity in an extremely important gene complex that lies at the heart of the immune system. It will not only impact substantially on our
understanding of the role of the MHC in disorders such as autoimmune disease and in combating infectious disease, but will reveal fundamental new
information on processes such as natural selection that shape human DNA diversity."”

The warriors in our molecular defence against attack by microbes - the components of our immune system - are usually 2 highly organized and well-disciplined force.
Mobile and versatile, new and improved defences are deployed to respond to each invasion.

But sometimes this force receives the wrong orders or misinterprets the correct orders. In a misguided move, as well as fighting off the threats from outside, they
attack our own cells, destroying as they go. This treasonous act is autoimmune disease, which underlies a spectrum of disorders from muitiple sclerosis to diabetes.

The new website will catalogue the changes in DNA code that lead to confusion and rebellion in the immune system. The DNA differences will be crucial in fighting
autoimmune disease, some of which are increasing in the UK and around the world.

The key region of the genome is called the MHC - major histocompatibility complex - a cluster of more than 200 genes on chromosome 6. A principal function of the
MHC is to discriminate between 'self' - our own cells and tissues - and 'non-self' - the invaders we would hope to destroy.

The MHC is the most variable region of our genome, driven by the need to ward off the ever-changing pathogens that invade us and so cataloguing the changes
related to autoimmune disease is especially difficult. The consortium will analyse the DNA sequence from eight individuals specially chosen for the project.

"As well as being an ethnic mix, these individuals represent the most common combinations of genes associated with certain diseases and so we
will identify the most important sequence variants that predispose to these conditions,"” said Stephan Beck, Head of Human Sequencing at the Wellcome
Trust Sanger Institute.

Already two genomes have been finished and are displayed on the site. Data from the others is being added as soon as it is obtained. The project, which has
received £ 2.2 million in funding from the Wellcome Trust, is projected to continue until 2004. Members of the Haplotype Consortium share the view that
prepublication release of these data will help speed up the progress of research into autoimmune disease.
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Workflow of phase-defined sequencing

hg19 reference l l

Alignment to HLA gene sequence of hgl9 reference
BWA, Samtools, Picard

v

Detect SNVs and Indels
Haplotypecaller in GATK

y

Phase haplotype using heterozygous SNVs on PE reads
Perl script

v

Divide alignment into two phased one as haplotype
Perl script

v

Create consensus sequence
FastaAlternateReferenceMaker in GATK, Perl script

y

Haplotype sequence |

/ Paired-read fastq /

bam file

vcf file

SNV list

2 sam files

fasta file
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hg19 reference

,l,L’ Alignment

/ Paired-read fastq /

Alignment to HLA gene sequence of hg19 reference

!

Detect SNVs and Indels

Phase haplotype using heterozygous SNVs on PE reads

v

Divide alignment into two phased one as haplotype

/\

Phased completely? ‘>E"|\]
L

0 Unphased heterozygous SNVs?

e

Create alignment for only homozygous region

v

Merge two alignments

Cleaning of phased alignment

Y

A 4

I Complete haplotype sequence | I Partial haplotype sequence |




8006 Galaxy | Private Workflow | imported: HLAwf (imported from uploaded file) / P-GALAXY
< » | (@8] 2] == p-galaxy.ddbj.nig.acjp v
-_ Galaxy / P-GALAXY Analyze Daw Shared Data ~

Private Workflow | imported: HLAwf (imported from uploaded file)

About this Workflow

Galaxy Workflow " imported: HLAwWf (imported from uploaded file)' Atithor

Galaxy / P-GALAXY

Analyze Data

v—Ib >dataset_11339.dat [ B co
TCAAGC ACATCAGAGCC 'CTGAGAGTAGCTCCCTCCTTTTCCACCTGAGCTCTTCC ACA AC AGCCAGGCC.
search tools ©)| ceTeeacTeecaacaceeeTeCeA T ¢ CATGGCA TGCTCTTC CCACA T TTCTATCTCC TGGT AGCTCAGTGTCCTCAGTTTC history
GTCCTCECCATCCCGCTGCCACGTCACTCTCATCTCOE AGCCCAGGGC TC CGCGCGCTGCAGCETCTCCTTCCOCT CACTC
CACGCACTCGCCCTCC, TCTCAGCTGCTCCGCCACALC TCCCACTTGCGC G CCAGGTCCTC CATCTAATCCTTCCCCTC 2.6CB
Gethaa g o o Galaxy / P-GALAXY
<] [8](=2)[= p-galaxy.ddbj.nig.ac.jp ¢ U= _J O]
~ Galaxy / P-GALAXY Analyze Data hared Data ~ salizati galaxy Manu felp ~ - 2 Using 2.4 GB
=l pslLayout version 3 EARY— c o
search tools o match  mis- rep. Ns Qgap Qgap Tgap Tgap swrand Q Q Q Q T T T T block blockSizes gStarts  tStarts Unnamed history
match match count bases count bases name size start end name size start end count 2.6GB
1082 7 o 0o o 0 0 0 - 8°40:02:01_1089_bp 1089 0 1089 dataser_11339.dat 1089 0O 1089 1 1089, 0, 0, 72: Awk cds perfect Output @ {
814 8 0o 0 o 0 0 0 - B*40:02:02_822_bp 822 0 822  dataser_11339.dat 1089 194 1016 1 822, 0, 194,
814 8 o o o 0 0 [ = 8°40:02:03_822_bp 822 0 822  dataser 11339.dat 1089 194 1016 1 822, 0 194, ZL: Awk cds closest Output @ ( %
882 8 o o o 0 0 0 - 8°40:02:05_890_b| 890 0 890  dataset 11339.dat 1089 158 1048 1 890, o, 158,
520,00 A . 3 : 5 70: Awk cds perfect Qutput @ ¢ 3¢
816 6 0o 0 o 0 0 0 - 8°40:02:09_822_bp 822 0 822 daaser11339.dat 1089 194 1016 1 822, 0 194, [
887 8 0o 0 o 0 0 0 - 8°40:02:11_895_bp 895 0 895  dataser_11339.dat 1089 194 1089 1 895, 0, 194, 69: Awk cds closest Output @ §§ 3¢
] ro 814 8 0o 0 o 0 0 0 - B40:02:12_822_bp 822 0 822  dawser11339.dat 1089 194 1016 1 822, 0, 194, f
Convert Formats 1080 9 o o o o 0 [ - 840:03_1089_bp 1089 O 1089 dataset_11339.dat 1089 0 1089 1 1089, 0 0, 68: blat for haplo output @ {/ 3¢
Extract Features 1082 7 o 0o o 0 0 0 - 8°40:04_1089_bp 1089 © 1089 dataset 11339.dat 1089 0 1089 1 1089, 0, o, e e
Eakch Seaisrces 079 10 0 0 0 0 0 0 - 8°40:05_1089_bp 1089 0 1089 dataset_11339.dat 1089 0O 1089 1 1089, 0, 0, [
Fatch Allanments 1089 0 0o o0 o 0 0 0 - 8°40:06:01:01_1089_bp 1089 0 1089 daraser_11339.dar 1089 O 1089 1 1089, 0, 0, 66: BAM to CDS
1089 0 0o 0 o0 0 0 0 - B*40:06:01:02_1089_bp 1089 O 1089 dataser 11339.dat 1089 0O 1089 1 1089, 0, 0,
Cet Genomic Scores 65: BAM to CDS @0 R
R B e 821 1 o 0 o0 0 0 [ - 8"40:06:02_822_bp 822 0 822  dataset_11339.dat 1089 194 1016 1 822, 0, 194,
: 894 1 o o0 o 0 0 0 - 8°40:06:03_895_bp 895 0 895  dataset 11339.dat 1089 194 1089 1 895, 0, 194, 64 GATK s 0%
wm“ﬂu P 894 1 0o o0 o 0 0 0 - 840:06:04_895_bp 895 0 895  daaser_11339.dat 1089 194 1089 1 895, 0, 194, FastaAlternateReferenceM
| Wavelet Analysis
—— S44 2 0o o0 o 0 0 0 - B40:06:05_546_bp 546 O 546  dataser 11339.dat 1089 470 1016 1 548, 0, 470, Output
e 821 1 o 0 o 0 0 0 - 8*40:06:06_822_bp 822 0 822 dataser_11339.dat 1089 194 1016 1 822, 0, 194, — o
egional Variation . } 2 @
e o 821 1 0o 0o o0 0 0 [ - B40:06:07_822_bp 822 0 822  dataset_11339.dat 1089 194 1016 1 822, o, 194, ot Al ke et M
Multiple regression 079 18 0 0 0 0 0 0 - 8740:08_1089_bp 1089 © 1089 dataser 11339.dat 1089 O 1089 1 1089, 0, o, OQutput
| Multivariate Analysis
545 1 0o o0 o0 0 0 0 - 8°40:103_546_bp 546 0 546  dawaser 11339.dat 1089 470 1016 1 546, 0, 470, f
Evolution LT 0o 0o o 0 0 0 - B40:109_546_bp 546 0 546  dataser 11339.dat 1089 470 1016 1 546, o, 470, 62: Rewrite Vcf Output @R
Motif Tools 816 6 0 0o o 0 0 0 e 8°40:11:01_822_bp 822 0 822  dataser 11339.dat 1089 194 1016 1 822, 0, 194, [ oL Bertie Yo OLLE T
H ]
Multiple Alignments | 541 5 0 o o 0 0 0 = 8*40:11:02_546_bp 546 O 546  dataset_11339.dat 1089 470 1016 1 548, 0, 470, - -
f‘ﬂi‘fﬂm ®e00 Galaxy | P-GALAXY
mar e I s I
i< » [ | | = p-galaxy.ddbj.nig.ac.j 4
ASTAal [ |, ] (8] (2] /= p-oai.aobsmascip
NGS: Ma ~_ Galaxy / P-GALAXY Analyze Data : - ation - alaxy elp = - Using
V=l 1089 0 0 0O O O O O - B*40:06:01:01.1089 bp 1089 0 1089 dataset 11339dat 1089 © 1089 1 1089, 0, O, EARY—
SeATEtogle o) 108 0 0 0 0 0 0 0 - E40:060:02.1089bp 1089 0 1089 damserll3Imdar 1089 O 1089 1 1089, O, O, TR T
Work Flow 70: Awk cds perfect Output
Get Data
send Data M
ENCODE Tools 5
EMCODE Tool 68: blat for haplo outpu

Lift-Over
Text Maninulation 67: blat for haplo output
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IPD > IMGT/HLA

IMGT/HLA IMGT/HLA

© About IMGT/HLA

Release 3.19.0, 2015-01-19 o Access
o Alignments
The IMGT/HLA Database provides a specialist database for sequences of the human major histocompatibility complex (HLA) and 5 Alleles o

includes the official sequences for the WHO Nomenclature Committee For Factors of the HLA System. The IMGT/HLA Database is part of

o SBT - Ambiguous Alleles
the international ImMunoGeneTics project (IMGT). -}

¢ BLAST Searches

o Cells

¢ FTP Directory

© HLA Dictionary.

© More Tools

¢ DPB TCE Tool

o Search Determinants

Latest Developments Latest Publications o Statistics
° FAQ

The database uses the 2010 nomenclature designations in all tools. To aid in the adoption of the new nomenclature, all search tools can
be used with both the current and pre-2010 allele designations. The pre-2010 nomenclature designations are only used where older
reports or outputs have been made available to download.

o HLA-DPB1 T-Cell Epitope Algorithm o Robinson ], Halliwell JA, Hayhurst JH, Flicek P, Parham P,

o What's new in the latest release Marsh SGE o bubi.ill(:ations
The IPD and IMGT/HLA database: allele variant databases " Nor;ﬁeaﬁlé[ﬁ-re
Nucleic Acids Research (2015) 43:D423-431 S T

S

° Release Information
o Submissions

Sponsors

The IMGT/HLA Database is sponsored by a number of institutes and companies, for further details of all our supporters and how you can
help please see the funding page.
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1 GCAATTTTCT CTCCCCTGAA ATATGATCCC CACTTAATTT GCCCTACTGA AAGAATCCCA
61 AGTATAAAAA CAACCAGTTT TTAATCAATA TTACAAAGAT GTTTACTGTT GAATCGCATT
121 TTTCTTTGGC TTCTTAAAAT CCCTTAGGCA TTCAATCTTC AGCTCTTCTA TAATTGAGAG
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GAAGTTTTCA CCTCAAATGT TCATCCAGTG CAATTTGAAG ACGTCACAGT GCCAGGGACT
GAATTGAGAA CCTTCACAAA AAAAAATGTC TGCCTAGAGA CAGATTAGGT CCTTCAGCTC
CAGTGCTGAT TGGTTCCTTT CCAAAGGACC ATCCAATCCT GCCACGCAGG GAAACATCCA
CAGGTTTTTATTCTTTCTGC CAGGTACATC AGATCCATCA GGTCCAAGCT GTGTTGACTA
CCACTACTTT TCCCTTCGTC TCAATTATGT CTTGGAAGAA GGCTTTGCGG ATCCCTGGAG
GCCTTCGGGT AGCAACTGTG ACCTTGATGC TGGCGATGCT GAGCACCCCG GTGGCTGAGG
GCAGAGACTC TCCCGGTAAG TGCAGGGCCA CTGCTCTCCA GAGCCGCCAC TCTGGGAACA
GGCTCTCCTT GGGCTGGGGT AGGGGGATGG TGATCTCCAT GATCTCGGAC ACAATCTTTC

CAATGGTCTC TGTTCATGGT ATATTTGCTG CTATGAGGAT CAAGACTTAG GGTCGAAGTT
TGCCAGTTTC TAGGAATCTC CAGAGGTTGT TCCCCAGAAC CAAGCCTTAA CTTTGGTGGT
ATCTTCTTGT GAAATGTGAA GCCAGAACCA CAGCTTAAAT GTTAGACAAG AGGATGATGC
CCACTTTGTG CCACATGTTG GTGGCTACTG CCTGTAGGCA TTTTCCAGTG ACTGAAAGAG
GCTGCTAGTG GTAGGGATGA GGTATCATCC AATTTTCTAA AAAGATTGAA CCCTTCATAT
TCCCCAGAAG AGTAACAGCT GTTCCGCCAC TTCCCACATA TCTGCATCAA GCTGAAGTTC
TGTGTCCTCA CGAGCTGATT TCACCTTTGC ACAGATCTTG CGGGAGGTGA CAATAATACA
TTCTGGACCT CAGCTTTCTC TGTCTGAAGC TGCAGGGGGC CCCTGAGGGG TGGGGGAGAT
TGCAGGCCCA CCAGCGTACC CTGTGCTGAT CATCCCTCTT CTCTCTTCTT CAGGGCTCCT
GCACTGACTC CTGAGACTAT TTTAACTGGG ATTGGTTATC ACTTTTCTGT AACGCCTGCT
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HLA-B*57:01 |HLA-B*57:01
positive negative

“ ADR negative 25 794

“ : 6 ADR positive 23 0
“ ADR ) i

Positive % 48% 0%

Mallal S et al. N Engl J Med. 2008
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