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Introduction

In this section, we would like to introduce p-Galaxy
workflows to perform ported "HLA ANALYSIS TOOLS"
developed by Dr. Hosomichi of Division of Human
Genetics, National Institute of Genetics of Japan.

Human Leukocyte Antigen (HLA) is a group of genes that are
extremely polymorphic among individuals and populations. The HLA
has been associated with more than 100 different diseases, mostly
autoimmune diseases. The workflows are capable to perform the
HLA typing for medical research, and population genetics.

References:

Hosomichi et al. Phase-defined complete sequencing of the HLA
genes by next-generation sequencing. BMC Genomics 2013,
14:355.

Hosomichi et al. A simple and rapid 96-well plate-based complete
sequencing method of the HLA-B (Submitted).

Nagasaki et al. DDBJ Read Annotation Pipeline: A Cloud Computing-
Based Pipeline for High-Throughput Analysis of Next-Generation
Sequencing Data. DNA Res. 2013;20(4):383-90.

Preparing User Account in Common with DDBJ Pipeline
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Originally, the Galaxy requires your mail address and
password. P-Galaxy also requires mail address, which is
submitted with user account of DDBJ Pipeline. Therefore if
you do not have the pipeline account, you should have the
account to use P-Galaxy. To have the account, please read
described part in the manual.

When you have user account of the DDBJ Pipeline, start up P-
Galaxy from P-Galaxy website OR from the link ("step-
2/Workflow/Genome...") in the left side menu of basic analysis
part of DDBJ Pipeline.

?2 DDB] ( select Query Files j—+( Select Tc

[ r—

ECU (R ows)

login 1D [nagasakicool)

@= Change password SOI ng Quory F

ANALYSIS

Dala setup .
DRA Start FTP upload Private DR/

FTP upload
HMTTP upload Metadata of the DRA entry.
DRA Import
Preprocessing Start
swp-1 TYPE AC(:!SM | 2

Preprocessing Submission  DRADODOOY of

Sampe  DRS00000T  of
HERE, \DRPOOCO0T ot

Ganome (SNP/Shon Experiment  DRX000001 o4

Indel)
RNA-5 Run

DRROO00OC1 of

Move 10 Pipeline-galaxy page.

=
JOB STATUS Login IDIPW is your e-mailipipeline password.

When if you can see P-Galaxy top page...

Calaxy ( P-CALAXY
T o L pgaany det vk et o) <

| 7=0 1 EARY~ f+ I )
| o Hede warkd! Ifs russing.. 2

Lrrammed Altery

| wark Fen :.uy\-m(m LA u.\;‘-;a THULS of Mesamahl ef al (23189 0 ytes

| Ve Doen opened to et e e s i e
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[ WWFSMD? :

arinAseiah usegalaxy.org

| Makiverite Analvly Ths peoject b depported Ie part by BT, BHCEL end the Hack Inpistey of the
| Exslation e Scenies

You should check you are already login or not from "top
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menu/User".
If you are not login, set e-mail address and password
(submitted with the pipeline account).

- =

.YSIS TOOLS of Hosomichi et al. (2013) have been opened to

Login window is appeared.

Analyze Data )ata v ‘ ,

Login

Email address:

Password:

Forgot password? Reset here

( Login )
S———

Data Transfer

In this section, how to transfer FASTQ files to HLA typing is
described.

Mapping of genotype is performed using BWA software, thus FASTQ
files should be included reads by illumina.

The step of data transfer to "galaxy" directory in the ftp server
(pdata.nig.ac.jp) is mostly same as the illustration of section "5-2-2
Upload your files via FTP" using FTP client(FileZilla, Cyberduck, etc).

eNno - pdata.nig.ac.jp - FTP-SSL | Get a donation key! |~
& oansacp = [0 5] 6) 7 =

HAmE AR Zo¥ary  EHE Wi TR

(W< > UBr— M a)lQ

2740 DR xEE

4.0 KB 14/04/10 8:58
116.9 MB 48 7:44
117.0 MBE 58 7.44
4.0KB 14/03/31 10:07

K-0328_S66_L001_R1_001.fastq
K-0328_566_L001_R2_001.fastq
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Look to p-galaxy.ddbj.nig.ac.jp, you can find "Get Data/Upload File
from your computer"” in left side tools of P-Galaxy window.

If the data has been uploaded, you can see the data name will be

appeared in center frame of P-Galaxy.

Press "Execute" button to transfer the data to P-Galaxy.

= G.l.xy J P=-GA Anyze i

-5
Upload File (version 1.1.3)
wearch oy oM
\ Flle Format
% Flow
Wo \ Asto-detect
Cet Data \ h
Which foemat? See *eip Selow
Usioad File from yosr computer |\
| Flle
LUCK Main tabie browser | (GreasEn) 27 AAUARSTY
UCSC Yest tabke Browser M 71 Dye 10 browser Amitations, upioading fies Larger than 268 Is geacarsssd to a1, To
| cpioad large Nk, wie tre UKL method (bekow) o FTP (f erdlied by te site admintitaton).
UCHC Archaea tasle Scowie: \
| URLText:
B radle beowser \
£B1 SRA ENA SRA :
Gt Microbisl Duts \
BaMars Central server ;_
Here you may specty a lisr of UILs fone per ine) or paste the comtents of 2 file
BoNar Test server
Files uploaded via FTF
SR Mo M rice mart
fle Sire Date
GrameneMart Certral yerver
€-0378 566 L00L AL COLfny L1169 ME 04/16/2013 034527 Mm
o ENCODE fiy server
Q328 S66_LOOL_R2 Q01 .fasrq LI7OME 0471472014 044529 "M
Emng server cﬁwea‘ﬁ' - -
THG Calaxy server aliows you 1o uplosd ffes via TP To wplead some fles, log n
Emine test server 10 the FTP server a1 pEATANGAC P wsing your Galaxy credentio’s femall address
modENCODE modMine server ard paryword)
MausaVing server C«;\wn SPACEs 10 tabs
o
Latmiine server Jee this opion if you are eroering imervals by hard
YeasMine server Genone
metadolicMing server wspecified ()

2OoIENCODE Wi serves
WormBase serves @ click

The loaded data will be appeared in "history" area in right side of P-

galaxy window.

Using 177.3 CB

EXRY-— - o

Unnamed history
233.8 MB 7=

2: K- @ ] ¥
0328 S66 LO01 R2 001.fastqg

1: K- @ J R
0328 S66 LO01 R1 001.fastqg

Setting Up Workflows

Choose the menu of "Published workflows" of "Shared Data"

menu in ¢
entrally above of the window.
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0 Hello world!

Data Libraries

Published Histories

HOSOMICHI Published Workflows pmichi et al. (2013) have been

open
P Published Visualizations

Published Pages

WWFSMD?

The "Published Workflows" flame is opened.

-_ Galaxy / P-GA Shared Data~
Published Workflows

search name, annotation, owner, and tag |
Advanced Search

Name Annotation Owner <
HLAwfSeparatel « fsi
HLAwWfSeparate2 v fsi
Trinity2BLASTP | = nagasakicool

Choose "import" in the menu of
"HLAwfSeparate1" and "HLAwfSeparate2".

The workflow "HLAwfSeparate1" performs from trimming
reads to building HLA sequences exchanged polymorphisms
between mapped reads and HLA genome.

The second,

"HLAwfSeparate2" makes the typing lists from polymorphisms
between HLA sequences HLAwfSeparate1 and HLA genome.

_ Galaxy / P-GA

Published Workflows Galaxy / P-GA -
serch name, aanotaton, onmer, FL f.ly -~ Nbl;shd wD'kHOWS
Advafried Searcy SN CATY, ARSSLINON, enw, Jod' B | |
Sedvanied Seaxh
&m! Annotation M
Dane Arnatason Qaner
HLAR#Cansrra 1 - sl
satiesimel |
o= il " E—
Trnity2BLAST? v razasab Tk Ssw o fie nagacakicoed

Running Workflow "HLAwfSeparate1"

After import HLAworkflows, click "workflow/™7 —% 7 0 —"in the
center of the upside menu, imported workflows will be appear.
Choose "Run" from "imported: HLAwfSeparate1" menu.



https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/frontmenu.png?attredirects=0
https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/workflows.png?attredirects=0
kkobayas
タイプライターテキスト
5


Galaxy / P-GA

Your workflows O Conane new worctiow
Nare # of S1eps
mported: MLAAMSepacate] v w7
rrpertid. HLAY o 6
TrmrﬂlMW‘ Share o Pudish L)

Dawroad or Expan
Workflows

N workows RV Rename

Other optig ™
. Delete
| Configere your Meam s cemee

)y others

The procedure of the workflow is appeared in the Galaxy window, set
the forward/reverse reads and choose HLA
(A/B/C/DPB1/DQB1/DRB1) genome.

At the end of the procedure, a button of "Run workflow".

Running workflow "imported: Exsane Al || Cotagse | ff] EA+2~ as
HLAwfSeparatel™ Unnamed hissery
15 NE
Step 1: Parameter Input for HLA workfiow (version 1.0.0)
LK~ ®{R
Ubrary to clip {(Forward) Q131 561 L001 B2 001favia

1 K-013) 560 A00) A1 00hAwie 8] Choose forward reads.

Ubrary to clip (Reverse) ﬁi_mmxsum.um. .

2:K-0131.561 L001 82 0l s W8] Choose reverse reads.
Select a reference geneme
Choose reference genome.

Step 2: Trim By Quality (version 1.0.0)
Step 3: Trm Sy Qualiy (version 1.0.0)
Step 4. Picks Up Fine Pairs From Paired Read Set, (versicn 1.0.0)

Step 5: Bwa for biy {version 1.0.0)
Step €: samicols HOSO (version 1.0.0)
Step 7, awk Sam 300 (version 1.0.0) Go to bottom.
Step 8: samtcols HOSO (version 1.0.0)
Step 9: Picard add (version 1.0.0)

Step 10; GATK UnifiecGenotyper (version 1.0.0)
Step 11: Rewrite Vcf {version 1.0.0)

Step 12: GrepVariant (version 1.0.0)

Cran 13 Hanla fuarcins 1 0 M

Step 24: GATK FastaAlternateReferenceMaker (version 1.0.0)
Step 25: GATK FastaAlternateReferenceMaker (version 1.0.0)
Step 26: BAM to CDS (version 1.0.0)

Step 27: BAM to CDS (version 1.0.0)

(T Send results 1o a new history

Click

HLA sequences will be generated in History flame in the left side of P-
Galaxy window.



https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/ChooseWF.png?attredirects=0
https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/running_wf1.png?attredirects=0
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EARY=

c e
1.7C8 N 8 r
details =
®fH
1
Za—=Trh:fasa, F-9R—-X:1
Use of uninitialized vakee $_in
paster match (m//) at
bmmoo'a:"&;mmnmmim
line 23.
0 wnload the 7]
sequence
»ataset_2203¢8,0a0
CATTCAGLCACTETTOGTECCTALTOGETACCAGA"
METULTTCAGGLACAGETTGETTTTALACATTTA

TELCTCCALL TG CAGGLTTCALAGACTATACAT T
CATGTAMATGTTGAGASOAGALAGALALCALCTO
MALCTCCTTCTTGTGASAGNGALGGLACC A
e >
Click to see details
®/n
1 sequences
ZAa=Tob:fasta, P=HR-2X:7
Use of uninitialized vake $_in
pattern match {m//) at
Justre2 home w3gaaxy/galaxy -
distl ftools/workflow/hosomichi/oa

ds.pl line 25,
ggb Download the .

sequence
>dataset_320)7.dat

CATTCAGLCACTLTTCGTLOCTALTGLETACTALA
AT ACACCTIGATTTTALACATTTA
TECOTCOAGOTELCAGGLTTCASAGAGTATAGATTY

CATGT) AGACALCAZCTON
ACALCTCLTTCT ACCCAAA
[a) an

Running Workflow "HLAwfSeparate2"

Following "HLAwfSeparate1", "HLAwfSeparate2" makes typing results
from respective HLA sequence.

EAMY~

Running workflow "imported: | EBxpang ANl || Collapie | oe
HLAwfSeparate2" Uanamed history
1768 B
Step 1. Blat for hagle iversion 1.0.0)
Forward reads 55: 8aM 1o COS «afn
1 sequences
v CDS cutput fasts 22—=Vy bk, P-IR-2:1
r Use of wiritiabzed valee §_in
3:8AM w0 CD5 | pattern match (m//) &
fustre?
.minldentity  Choose FASTA A3t fsealy wacktiow houmichi b
39 sa2eds.pl e 23.
s (1619 2m

s
Select a reference genorme

sdatamet 2054 dat
CATTCAL CASTCTTCATGLCTRITGLET I

Lmas Choose reference genome AT TILMCACMIGTTCETTTTACALATTTA
TELCTCCASET L CASECTTCASAGAGTATAGATTY
Step 2: Blat for haplo (version 1.0.0) ¢ MR
Reverse reads ALAGCTCCTICTTC AGNGACAGGALAL LA
O Yals
o COS output fasta
35: Baw s 08 2 seroll 53:3AM 1 CD5 ®ox
1 e
-minldentity  Choose the other FASTA 7‘::7-; b tasta, =P R—-2:1
» Ute of unisitiadzed viloe $_in
~tileStze pamem match (m/ /) a
Rosred
18 Astlfeak Noe o Jba
Select a reference genore m2ods.pl bne 23,
Cheoose reference genome OO OB

FEATHAT TNt

Szep 3: awk cds closest (version 1.0.0) CATTCAGLMCTCTTCS TOLCTALTULTALCAGA”

Forward ASETGLT VAL ARG YA T TTACALATT YA
TUOCTCCALTOUCALG T TCALMAGTATAGATTY

Step 4: awk <ds perfect (version 1.0.0) CATGTAMARTGTTCASAGMALAGNCAL EACCTER

S i v ALAMGLTCCTICT acceams

o ur

Talpll®



https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/running_wf2_1_1.png?attredirects=0
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~minidentity
93

“tikeSize
1%

Select & reference genome
HA-B

Step 2: Blaz for haplo (version 1.0.0)
Reverse reads

BAM 10 COS output fasta
55 BAN to €O .

~minkgenity
”

~tlleSize
13

Select a reference genome

Step 3. awk cds closest (version 1.0.0)
Forward

Step 4: awk cds perfect {version 1,0.0)
Forward

Step 5; awk cds closest (version 1.0.0)
Rewverse

Step 6: awk cds perfect (version 1.0.0)
Reverse

] Send ressits 1o & new hintary

Click

FA=Tyhifasny, F=FR~2:1
Uit of anisitiadzed valoe $_in
gammern match (m//) a

Mustre2,

dist) fuools werkfowsNasomichi/ba
mZcds.pl dne 23,

101

>aatates 2. 2at

CATTCACC CACTCTT DA TOLCT AL TOLLTALCAA
AEATOLT VAL ALMLTTCETTTTACALATTTA
TRCCTCCARG TOLCARGC TTOARAGALTAT AGATT
CATGTAAMATGT T CASAGLALA LAGACAL CACCTO
ALAGCTCLTTCT U MAGAMALAGULL AL AR,

[&] Tew
53.8aM 1o COS ain
1 sequences

2a=Toybifava, F-IR-2.1
Use of ininitadzed valee $_in
patoern match (m/f) a

Austre2, .

ist] foais workfiowshosamichi/ba
mleds.pl e 23,

=101 7 o
sdatanet 22000, dat

CATCAC A TOTIOA T OIS T A
ALATOLTICAGGLALRGGTTLLTTTTACALATTTA:
FECCTCOASATUL CASGCTTCASAGALT A IAGATTY
7 AGACALCACCTC

AIMGLTCCTTCTTEN SAGALASALLLL AL NN

|- T

| EARY— o
Unnamed history
176G B
55 0AM to CDS ®in
1 sequences

NOTICE ABOUT AN ERROR

Some FASTQ files make an error in the step of the finding haplotypes
of HLAwfSeparate1 procedure. The cause of this error is that HLA
sequences are split by few reads mapping to the reference HLA
genome. The mapping methods is BWA MEM, which allows loose
mapping, but some read set make that (please check matching to the
reference). Recently we are planning to decrease the occurrence of
this error.



https://sites.google.com/a/g.nig.ac.jp/p-galaxy-help/home/howto/hosomichi-hla-analysis-tools/runninn_wf2_2.png?attredirects=0
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EXRY-— c e

10 34: samtools HOSO on @ J 8
data 31 and data 30

11 32: samtools HOSO on @ § 3§
data 29 and data 28
£331: samtools HOSO on @ ( 3
£330: samtools HOSO on @ ( 3%
data 24 and data 27

£329: samtools HOSO on @ ( 3¢
data 24 and data 26

| £328: samtools HOSO on @ ( 3
data 24 and data 26

| 27: Haplo output2 ® ] R
| 26:Maplo outputl @)y
25: Grepvariant Qutput @ J 32

| 23:Rewrite Ve Outowt @ J 8

| 21: GATK ® 08
nifi r t

P |- ® (R
AddOrReplaceReadGroups Output

| 17:samteols HOSOon @ J 8
data 15 and data 14

'mmm @08

Sample FASTQ Files for Trial HOSOMICHI HLA ANALYSIS
TOOLS

K-0328_S66_L001_R1_001.fastq (forward) and K-
0328_S66_L001_R2_001.fastq (reverse)

K-0328_S66_L001 R1 001.fastq.gz (30M)
K-0328_S66_L001 R2_001.fastq.gz (30M)

Choose HLA-B as reference genome with above FASTQ data.

aAXY Kk

AXY h2BMNY 2HERNHB D XA

O4 Y | ADEHER | FIETAZRE | EIRIENX—2 | Powered By Google ¥ bk
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