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SNPs

Indels

HLATRIZDZE AR

Variations Between the PGF and COX MHC Haplotypes

Context SNPs Indels  Total bp kb~
Coding™® 341 8 349 247,604 1.41
Exonic UTR 308 26 334 128,976 2.59
Intronic 2552 472 3024 1,052,077 2.87
Pseudogenic 460 33 493 107,079 4.60
Microsatellite® 262 230 492 28,788 17.09
Interspersed repeats® 3616 719 4335 1,092,788 3.97
Other intergenic 8474 913 9387 2,097,517 4.48
Total 16,013 2401 18,414 4,754,829 3.87
kb~ 0.51
Transversions 5189
Transitions 10,824

BO

60

40 - -

20 j i b i

F a1 1
| PR s W T, Vb ey

B0

60 f—— ——— e

20— -—

=8

i e — Y I T—
0 1 2 3 4
a % B ® Om @ N oy - -
' = 14 x 11}
& I = T << 2 < gu [ &
FIFE g¥x T 9 ad S 17 . S
- = 3 * 8] @©gm “
, . Q0 o
* QQ9 B
§ 333
8 T

BNGJ INDSNPE(kb1)
C. Venter 0.22
J. Watson 0.23
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Stewart CA et al. 2004
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5 amino acids
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B52:01AGSHSMRYFYTAMSRPGRGEPRFIAVGYVDDTQFVRFDSDAASPKTEPRAPWIEQEGPEYWDRETQISKTNTQTYRENL LRYYNQSEAG
B44:03 AGSHSMRYFYTAMSRPGRGEPRFITVGYVDDTLFVRFDSDATSPRIKEPRAPWIEQEGPEYWDRETQISKTNTQTYRENL LRYYNQSEAG
B07:02 AGSHSMRYFYTSVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPREEPRAPWIEQEGPEYWDRNTQIYKAQAQTDRESLRNLRGYYNQSEAG
B54:01 AGSHSMRYFYTAMSRPGRGEPRFIAVGYVDDTQFVRFDSDAASPRGEPRAPWVEQEGPEYWDRNTQIYKAQAQTDRESLRNLRGYYNQSEAG
B46:01AGSHSMRYFYTAMSRPGRGEPRFIAVGYVDDTQFVRFDSDAASngPPRAPWIEQEGPEYWDRETQKYKRQAQTDRVSL LRGYYNQSEAG
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B52:01SHdﬁ TMYGCDVGPDGRLLRGHN YDGKDYIALNEDLSSWTAADTAAQITQRKWEAAREAEQLRAYLEGLCVEWLRRHLENGKETLQRAD
B44:03 SHIYIODRMYGCDVGPDGRLLRGYD YDGKDYIALNEDLSSWTAADTAAQITQRKWEAARVAEQLRAYLEGLICVESLRRYLENGKETLQRAD
B07:02 SHTILOISMYGCDVGPDGRLLRGHD YDGKDYIALNEDLRSWTAADTAAQITOQRKWEAAREAEQRRAYLEGECVEWLRRYLENGKDKLERAD
B54:01 SHTWOITMYGCDLGPDGRLLRGHN YDGKDYIALNEDLSSWTAADTAAQITOQRKWEAARVAEQLRAYLEGTICVEWLRRYLENGKETLQRAD
B46:01 SHTLORMYGCDVGPDGRLLRGHD YDGKDYIALNEDLSSWTAADTAAQITQRKWEAAREAEQWRAYLEGLCVEWLRRYLENGKETLQRAD
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IMGT/HLAT —AXR—=X([CEHFENT

LNBHLAJZ L )LZ

HLA Class I Alleles 8,976
HLA Class II Alleles 2,870
HLA Alleles 11,846
HLA Class 1

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

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
HLA-A*02:101:01:02N
_ L L ] _
HLA Prefix Gene Field 4; used to show
differences in a
Field 1; allele group non-coding region

Fleld 2; specific HLA protein

Field 3; used to show a synonymous DNA
substitution within the coding region
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HLA-DRB1*15:01

F)ILaAL IS — HLA-DOB1*06-02 100 12.4 1372.7
RRE EEHER HLA-B27 83.3 0.5 1056.3
R—F 1T v NR HLA-B51:01 59.4 13.6 9.3
- *N4 -
BAER U< T Zﬁ_gggﬁ oo 58.8 24.7 4.4
1 BYRESRIR HLA-B*54:01 44 .1 14 4.8
HLA-DRB1*04:05 56.6 24.7 4
HLA-DQB1*04:01 58.3 24.7 4.3
JL—"JRIR HLA-DPB1*05:01 87.2 61.8 4.2
AR HLA-DRB4*01:01 88.7 63.7 4.5
ZFRMERECAE(CKRM. /) Vi EY HLA-DRB1*15:01 30.7 12.4 3.1
ZFRMEELAE (R, B8ERY) HLA-DPB1*05:01 93.6 61.8 9
B RER HLA-B*52:01 56.4 24.1 4.1
HLA-DRB1*15:02 59.3 24.4 4.5
HLA-DPB1*09:01 55.6 20.6 4.8
JRFERES I AT REZE HLA-DRB1*08:03 3.4 0.6 5.9
SLE HLA-B39 16.7 3.1 6.3
HLA-DRB1*15:01 29.6 12.4 3
REESHEAR(MCTD) HLA-DRB1*04:01 18.8 4.4 5
Ci=ted=zbyNi-oN HLA-B*35:01 71.4 12.2 18
HLA-B*67:01 16.1 1.7 11.2
SZBIIRX (SLR) HLA-B*52:01 50.5 24.1 3.2
HLA-B*39:02 4.1 0.5 8.5
IN—= v —J" HLA-DRB1*15:01 6 0.6 10.7

JER HLA-DPB1*02:02 17.2 5.3 3.7
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O Tiopronin(ExE&E) EAITARE D o i HLA-A*33:03

O Carbamazepine(#1&5:H) & ..
Stevens-Johnson JfERE¥ HLA-B*15:02 100 895.5

Abacavir(#iHIVAI)  BIEEE. 1K, ) .
IR I (= & B EBESIVER HLA-B*57.:01 78 117.5

. o - £
O Allopurinol(#u/@@l. FubRELIMAER]) & HLA-B*58:01 100 393.5

S
Ticlopidine(FLil/ VAl ) EAHIEE HLA-A*33:03 86 36.5
Amoxicillin-clavulanate potassium ) o
(FEYE) & FTIBE HLA-DRB1*15:01 57 35.6
Flucloxacillin(fiE¥E) EAFESES HLA-B*57:01 84 80.6

JRRNHLABGFEDEDTHDIN., BEBEAFEEICKDHLABGFEEEL TL\D
KD ICHR DM FAbacavirzbr=4HBA
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PCR-SSO0 (sequence specific oligonucleotide )

5'UTR ex1 ex2 ex3 ex4 ex5 ex6 ex7 ex8 3'UTR
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PCR-SBT (sequencing based typing)

5'UTR ex1 ex2 ex3 ex4 ex5 ex6 ex7 ex8 3’'UTR
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Combination1 B*07:021 + B*35:011
Combination 2 B*07:18 + B*35:05
Combination3 B*07:09 + B*35:34 .
Combination4 B*07:24 + B*35:15
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CNY Association

About HLA Database
HELP | FAQ G

This HLA database (HLA DB) is a repository system and has been constructed to achieve permanent data management and
infermation sharing of HLA data. HLA-DB contains HLA haplotype data and disease-related information. We greatly appreciate

d your HLA data submission.
f:':H‘PDBJ g This work has been supported by the Ministry of Education, Culture, Sports, Science and Technology.
HAPMAP i
dbSNP ¥ @ studyinfo
HGVbase i
HGVRD fop-page @ ki Sequences
HGVRD data sharing policy & o Multiple alignment Japanese Haplotype
NBDC [+ Select multiple studies
DBCLS ¥ Select reference study
University of Tokyo * (s) Base levelview | HLA-A ¢ © overview ("Submit |
National Institute of > o Pair-alignment
anells Firs L Second | cox 3| (“Submit
University of Tokyo Hospital id i ks ——
CRL, Hitachi, LTD. G i
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Hosomichi et al. BMC Genomics 2013, 14:355

http://www.biomedcentral.com/1471-2164/14/355 BMC
Genomics
METHODOLOGY ARTICLE Open Access

Phase-defined complete sequencing of the HLA
genes by next-generation sequencing

Kazuyoshi Hosomichi', Timothy A Jinam', Shigeki Mitsunaga?, Hirofumi Nakaoka' and Ituro Inoue'

Hosomichi et al. BMC Genomics 2014, 15:645
http://www.biomedcentral.com/1471-2164/15/645 BMC
Genomics

METHODOLOGY ARTICLE Open Access

A Bead-based Normalization for Uniform
Sequencing depth (BeNUS) protocol for
multi-samples sequencing exemplified by HLA-B

Kazuyoshi Hosomichi', Shigeki Mitsunaga? Hideki Nagasaki® and Ituro Inoue'”
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Diplotype sequence
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TAC T7G
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600bp —AGG c
h ~ 800bp
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Sequence reads
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Diplotype sequenc%c CAA
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TAC TTG
250bp TG AGG
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: " 800bp R
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aaaaaaaaaaaaaaaaaaaa ~ Before phasing

Phased haplotype 1 =—» B*51:01:01

Phased haplotype 2 =» B*15:02:01



MRAFENS

3. tH3RIBEH &€ MDiESH
— haplotype phasingZ’ 04 S ADRIF
— FRMTREDI\A TS A >4




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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Tiopronin(EBE€RE) EFFARAET S o HLA-A*33:03

Carbamazepine(¥iEe&Hl) & nwir
Stevens-Johnson JfERE¥ HLA-B*15:02 100 895.5

Abacavir(#iHIVAI)  BIEEE. 1K, ) .
IR I (= & B EBESIVER HLA-B*57.:01 78 117.5

S
Ticlopidine(FLil/ VAl ) EAHIEE HLA-A*33:03 86 36.5
Amoxicillin-clavulanate potassium ) o
(FEYE) & FTIBE HLA-DRB1*15:01 57 35.6
Flucloxacillin(fiE¥E) EAFESES HLA-B*57:01 84 80.6

[REAIMNHLABGFZDEDTHDIH., EIEAEEICKDHLABEFEREL TS
KD ICHR DM FAbacavirzbr=4BA
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HLA-B*57:01 |HLA-B*57:01
positive negative

ADR positive 23 0
ADR negative 25 794
ADR o o
Positive % 48% 0%

Mallal S et al. N Engl J Med. 2008
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