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Introducing Galaxy!

= Galaxy x|+

<« C O @& usegalaxy.org Qa6 X GP*HET ON

4 Workflow Visualize Shared Data~ Admin Help~ User~

Tools

& Upload Data

Get Data

Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

Convert Formats
Lift-Over

COMMON GENOMICS TOOLS
Interactive tools

Operate on Genomic Intervals
Fetch Sequences/Alignments

GENOMICS ANALYSIS

search tools o

General Statistics

S Copy table

Sample Name
50_C4R1Z5_S50_L001001_fastq

51_C4R1Z15_S51_L001001_fastq
52_C4R1Z40_S52_L001001_fastq
53_C4R1Z100_S53_L001001_fastq
54_C4R2Z0_S54_L001001_fastq
55_C4R2Z5_S55_L001001_fastq
56_C4R2Z15_S56_L001001_fastq
57_C4R2Z40_S57_L001001_fastq
58_C4R22100_S58_L001001_fastq
59_C4R3Z0_S59_L001001_fastq
5_C1R1Z5_S5_L001001_fastq
60_C4R3Z5_S60_L001001_fastq
61_C4R3Z15_S61_L001001_fastq
62_C4R3Z40_S62_L001001_fastq
63_C4R3Z100_S63_L001001_fastq

fastp

onfigure Columns i Plot

Showing /g3 rows and %g columns.

% Duplication
12.8%

75%
55%
12.0%
13.6%
11.6%
12.3%
8.9%
10.3%
8.6%
9.5%
12.4%
10.3%
72%
13.1%

2110

% > Q30 Mb Q30 bases
83.3% .
82.9% 0.0
80.9% 0.0
89.8% 25
81.8% 0.0
79.9% 0.0
89.9% 16
81.5% 0.0
83.4% 0.0
80.6% 0.0
79.5% 0.0
82.9% 0.0
82.7% 0.0
80.0% 0.0
821% 0.0
an ao an

fastp An ultra-fast all-in-one FASTQ preprocessor (QC, adapters, trimming, filtering, splitting...)

Filtered Reads
Filtering statistics of sampled reads.

Number of Reads ~ Percentages

Fastp: Filtered Reads

GC content
57.5%

57.1%
57.3%
57.6%
57.5%
56.6%
57.7%
57.4%
57.4%
57.9%
57.5%
57.3%
57.5%
56.8%
57.4%

a1

% PF
0.6%

0.5%
93.3%
0.5%
0.5%
93.8%
0.5%

0.4%

0.5%
0.4%
0.5%

neo

% Adapter
49.5%

49.5%
49.5%
0.0%

49.6%
49.4%
0.0%

49.5%
49.5%
49.5%
49.5%
49.4%
49.6%
49.5%
49.5%

40 g0z

Assembl
H 10_C1R225_510_L001001 fastq s red-end output
Annotation 13_C1R22100_513_L001001 fastq = alist of pairs with 63 items
16_C1R3Z15_516_L001001 fastq -"_
Mapping 19_C2R120_519_L001001 fastq  mm——t 127: pilot
21 C2R1Z15.521 1001001 fasta s 3 Tistiof pas with 63 ftems
Variant Callina 24_C2R220_524_1001001 fastq
==
27_C2R2240_527_L001001 fastq st
=

[}

History
search datasets

An exampe 1
17 shown, 259 deleted, 1074 hid
172.83 MB

712: Realigned reads
alist with 63 items

712: Filter SAM or BAM, out|
SAM or BAM on collection 6|
bam

a list with 63 items

648: Map with BWA-MEM o
lection 128 (mapped reads
AM format)

a list with 63 items

647: pOUT18.4.fa
388: pOUT18.4.9b

384: MultiQC on data 38
2, data 378, and others:
Webpage

383: MultiQC on data 382,
378, and others: Stats
alist with 3 items

130: fastp on collection 127}
ON report
a list with 63 items

129: fastp on collection 127}
ML report

alist with 63 items

128: fastp on collection 127,
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Accessible, Reproducible and Collaborative
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oTED oY ey e B e 5 Galaxy Workllow Visualize SharedData~ Help~ User~ M 1=
52.CaR1240_562 1001001 fast bo 0w
S 2. PSS L search histories © | scarchall datasets 00 - Create new
Gollection Operations 59_CAR1Z100_559 L001001 fasta T20n s 25
GENERAL TEXT TOOLS. 54.C4R2Z0 54 L001001 Sasta e oren Current History E Switchto | - Swtchto - Swichto - Swtchto -
‘Text Manipulation SIpANaZST L0000ty " GenomeScope ITCR 2022 ASHG 2020 fq Galaxy-intro
Fllter and Sort 56_04R2215_856_L001001 fasta o 1 6 shown, 20 delted, 3 hdden 1 shown, 21 deleted, 4 hdden 16 shown, 1 deeted & shown, 4 deleted & usegalanyorg
Join, Subtract and Group i it il o] u 2% ] 890908 ®® | o a®® | sisowe a®® || s w0 Shuaowa- Hop- e = &
st 58_C4R22100_58 L0100 fasta oax s a
atamast - =y Tools Workflow consructod from hisory 'ASHG 2022° s B @ o8 b
e R TR 59 CARaZ0 S50 L00HO01 fasta search datassts Y] sesrch datasets Y] search datasets 00 search datasets Y] - S
S CIR1ZS5 S5 L001001 fa 9w i =]
FASTAIFASTQ = [ra——
0. 0aRSZ5 $50.L001001 fasta den Cro datases et copy o th crent sy || 39:HGO02 HiSeq30x subsam @ # X || 15:Full pharmCATroportond @ & X || 10: Overla nes @ x || 728 voue
FASTQ Quality Control peaateiage 5 o " 4 e 4 9 Version
61.CaRS215 $61 1001001 fastq 10aw w21 on data 38: read- Lzt i 2l Getoata sroes—— R
SAM/BAM L el @ 7 X 9: Overlapping reverse genes @ & X an 1t 2022, 16 1055 :
o 62 C4RAZ40_S62 1001001 fastq. iad i -meryidb 38: HGD02_HiSeq30x_subsam @ &' X 14: pharmcat.example.vef @7 % Q| Seazos Annotation
6 CaRaZ100 569 LO01O0" fastq e i pled_R1 fasta.gz 8 Overtapping forward genes ® #* x || 4 || cotiecton Operations
VeFRCE T 5 e, e > ~ * 13:hgo03fagz @ x Exprassion Toos
Ty G 36:FastQCondata 19: Rawba @ # X 7: Genes, reverse strand @2 x || 5H e reons Toas ot i il whan
ta 12: Map with minimap2ondat =~ ® & X 3 warkfiow i viewed.
Convert Formats fasts e >~ > 23 (mapped reads in BAM for : Genes, forward strand ®sx St eerse
Lo P mpled_R1.fasta.gz 35:FastQCondata9: Webpa  ® & X = i Fiter and sort e R ——
e Al o FASTO prprecessc (0, acptes, immin,iarg, siting. ) X % e ®sx Loin, Subtract and Group cromor
COMMON GENOMICS TOOLS. Zhotostacz S % iap with minimap2ondat ~ ® & X e p———
i ®sx iz
e e o) Filtered Reeds 2:hgo03 fa.gz @7 x X 2. cevomeriemamuamon )
Operate on Genomic Intervals. Filiaingsafinicn of sempled eece roooz = N Faoets on dara 80 @7 x FASTAIFASTQ
Fetch Sequences/Alignments [ty - (Ebavaztave & = 10: Map with minimapzondat  ® & X =4l FASTQ Quality Control sy ogeto ket oy e
jasmineSV on data 29, dat @ &' X a1 (mapped reads in BAM for SAMBAM o -
GENOMICS ANALYSIS
Fastp: Filtered Reads 228, and data 23: Result mat) o
Assembly
Annotation = - 29 sniffles on data 27 ®7 X || oifsQCondata3iRawdan @ J X vermer
= Nanopore
Wapping = = 28:sifies o data 26 @7 x| || srmgcmaasiwimae @/ x ot romas
Variant Callina = Lift-Over
B 27: CalMD on data 26 @75 x 7:FastQCondata2:RawData @ & X 'COMMON GENOMICS TOOLS
26:CalMD on data 24 ®7 %X || eFastaCondataziWebpage @ & X DD
Operate on Genomic ntervas
@7 x RawData @ & X Fetch Sequences(Alignments
e etorst RS KB GENOMICS ANALYSIS
mat) 4:FastaCon data: Webpage @ £ X Assembly
Annotation
vapging
Variant Callng
chp-seq
AA-seq
Mutipi Algnments
Phonotype Associaton
K .
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So ... what is Galaxy?

- GUI for interactively running tools

- Toolshed with 1,000s of tools ready to run

- Terabytes of the latest, curated reference data

- Full featured workflow functionality

- Graphical interface for handling =1,000 samples
- Run Jupyter, RStudio, & Interactive Visualizations
- Extensive training tutorials and infrastructure

- Large international community of users and developers

All of this can be used on free and powerful
public high performance computational
infrastructure ... or on your institutional cluster
... or used on the cloud... or your own laptop...
or a Raspberry Pil
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The universe has many Galaxies
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usegalaxy.*: the big three

= Galaxy
= Galaxy EUROPE

Main usegalaxy.eu

usegalaxy.org

= Galaxy

usegalaxy.org.au ‘



The Vertebrate
Genomes Project

The Vertebrate Genomes Project (VGP) is a collaborative
effort to generate high quality reference genomes for all
vertebrate species.
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The Vertebrate Genome Project

e Biodiversity under threat
o Description of species in an effort to preserve species and ecosystems

e (eneration of near error free reference genomes
o Span across all vertebrate families

| I il IV

Over 260 near-gapless, Major scientific discoveries New computational and Publications in special issues

chromosome-level and in phylogenomics, evolution, bioinformatic resources of high-profile journals that

phased genome assemblies comparative genomics, that the entire scientific reach a wide audience and
representing all extant genetics of specialized community can use bring greater public awareness

vertebrate orders traits, and biomedicine to the benefits of science

S~
GENdMEﬂ%io BW
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Genomeark

Data repository :

e C[arth BioGenome Project
e \ertebrate Genomes Project
e Jelomere-to-Telomere Consortium

by Project and

Completion
All Species | Curated Assemblies | Draft Assemblies Raw Data Only |
All 520 species 297 species 60 species 163 species
VGP 388 species 257 species 30 species 101 species
121 7 species none 6 species 1 species
ERGA none none none none
Bat1K 1 species 1 species none none

Number of species at each level of completion. |
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VGP assembly Pipeline v2 -

e [Developed in Galaxy

e Available on global instances :
o eu
o .org
o .orgau (soon)

e [ozens of genomes assembled

o Hundreds to thousands planned in the
coming year

e Jechnologies :

o PacBio HiFi
o Bionano Cmap

Birgs Repeat Content ~ Assembly size Busco Completeness
o Arima HiC 2 — e - .

Heterozygosity ~ Scaffold NG50 Merqury Completeness
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Data - PacBio HiFi

Circularized DNA
is sequenced in
repeated passes

P aEsaRaEs s »

%,
Rapence LEREE) - . .

The polymerase reads s Rt

are trimmed of adapters  —
to yield subreads

Consensus and
methylation status are

called from subreads
HiFi read
(99.9% accuracy)

https://www.pach.com/technology/hifi-sequencing/

100%
Short
reads
y
S
=
8
< Long
reads
80%
0 Read length (kb) 50

https:./www.pach.com/technology/hifi-sequencing/how-it-works/

NUMBER OF READS

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

5,000

10,000 15,000 20,000 25,000 30,000

HIFI READ LENGTH (BP)
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Data - Bionano Optical Mapping

Sample Type
* Blood =« Tissue
« Cells * Microbes

N
Isolate Label Specific Transfer Labeled DNA Load, Linearize & Image Labeled
High Molecular Sequences Across into Cartridge DNA in Repeated Cycling
Weight DNA the Entire Genome for Scanning to Scan Whole Genome
i
A\
=)
i)
X DLS

High-throughput, High-resolution Imaging of Megabase Length Molecules

Algorithms Assembly Algorithms Align ‘ Cross-Mapping Across

Convert Images Molecules to Construct Local or Whole Multiple Samples or
into Molecules Genome Consensus Genome Maps to a Reference
T 1 R O A TR ™
1IN IR
wean

AT S T » Automated SV Detection
T —— * Scaffolding

https:/bionanogenomics.com/technology/platform-technology/
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Data - Arima HiC

In the nucleus chromosomes ~ Chromosomes are divided Compartments are organized Within TADs, DNA is looped

are organized into into cell-specific A/B into topologically associated together with the assistance

chromosome territories compartments domains (TADs) of architectural proteins and
histones

)

Transciiption
N\ factory

&

3T s
%‘ - /

T
Med

Nuclear
lamina

¥

’3’5
https:/arimagenomics.com/products/genome-wide-hic/
. , . ~ j u = 15996
Crosslinked ==»  Religated =-» Sequencing == Alignment{0 == "\
chromatin fragments reference genome o
¥ \
@ ~
— — \\
—-— — 11111 «H N
— ~
\_FASTQ N
f——. \“
— — — "
— — — .,
— — —
— — —
FAST BAM BAM
« Ligation ~FASTA W Ga Ia
3 Restriction site tt Pairof matereads  pg|, Koustav, Mattia Forcato, and Francesco Ferrari. "Hi = - xy

integration." Biophysical reviews 111 (2019): 67-78 e PROJECT



Assembly Pipeline Overview

Qc Assembly
(] Pretext 2 Pipeline Step
(] Genomescope — Software

gfastats | Input Data
0oo Busco Alternative Modes
® Merqury i

Regular Mode

Optional Step

HiC Mode

Patema

llumina

Trio Mode
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training.galaxyproject.org

eoe < o - © training galaxyproject.org [ o ) = i
utors DBLanguages ~ @ Help ~ Yy Extras v Q Search Tuto
Collection of tutorials developed and maintained by the worldwide Galaxy community
Galaxy for Scientists Welcome to the GTN!
P < Find out more about Galaxy Training Network
Topic Tutorials
Introduction to Galaxy Analyses n @ Welcome to the Galaxy Training N.
Assembly 15
Climate 6
Computational chemistry 8
Ecology 13
Epigenetics 7
Genome Annotation 14
Video created by Geert Bonamie.
Imaging 4
R . The latest GTN news B\
Read about new tutorials, features, events and more!
Metagenomics 9
Nov 18, 2022
Proteomics 26 1 New Topic: Single Cell Analysis!
Sequence analysis 3 Sep 11,2022
7= New Tutorial: Data Manipulation
Single Cell 15
Jun 2,2022
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Contiging

TTGACACTTACCGA

TTGACACTTACC
TGACACTTACCG
GACACTTACCGA

TTGAC
TGACA
GACAC
ACACT
CACTT
ACTTA
CTTAC
TTACC
TACCG

Read

— k-mers for k=12

— k-mers for k=5

ACCGA

k = 4 k-mers: | HAPP k

[ PPIN |

HAPP APPI
PINE PPIN
INES NESS

{app1 | (PINE |
INES

HAPPINESS

Maternal ~=

Maternal

GTAGTCTCGGCATATGCGCCG
GTAGTCTCGGTATATGCGCCG

Paternal

/
) V4

| ”' \ / /J

il ///,
S

Hamiltonian Path identified

Consensus sequence

Reads connected by overlaps

Paternal

A = Galaxy
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Phased Assemblies

Hi-C-based Phasing

a. Partially-phased long read assembly Primary Contig

Simple Phasing Trio-based Phasing

Haplotig 1 Haplotig 2
EEE——— I

b. Haplotig placement Primary Contig l A si Brah D
ngus Sire rahman Dam
A AL N 1
I i Haplotig 1 : | Haplotig2 | i
{ X
{

Collapsed Unzipped

Primary contigs

Hap@ U Au

L

“Phase/Haplotype Switch”

phase block 1 phase block 2

c. Mincing B,
F1 cross l

B,
=
Ay
S— |
i
| l

Koren et al, (2018), De novo assembly of
haplotype-resolved genomes with trio binning,
Nature Biotechnology. 101038/nbt.4277

d. Hi-C mapping

e. Phasing
Chin, CS. et al. (2016). Phased diploid genome assembly
with single-molecule real-time sequencing. Nature
Methods. 13(12), 1050.

f. Emission of pseudohaplotypes with extended-phasing
I I

Kronenberg, Z. N, Rhie, A, Koren, S., Concepcion, G. T, Peluso, P,
Munson, K. M., .. & Kingan, . B. (2027). Extended

haplotype-phasing of long-read de novo genome assemblies
using Hi-C. Nature communications, 12(1), 1935. VERTEBRATE Y ? Gala

GENOMES
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Contiging

Required input data

I n p UtS SOIO T" o Optional input data
SOIO TI'IO Workflow output
HiFi K-mer profiling Main workflow tool(s)
HiFi : Solo
llumina & K-mer profiling QC tool(s)
meryl Trio
ioNano _ mery i
point
BioNano "
Workflow
GS
summary | Meryldb | Export
— Workflow
Gs
l 2 _summary_| Contiging
Trio
hifiasm
gfastats
,YGS\HIy busco
- - merqury
Contiging Contiging
MitoGenome Solo w/HiC Solo Patemal J
Assembly hifiasm hifiasm Matemal |
—
gfastats gfastats
busco busco
Mitochondrial /
Contigs merqury —— Export to
10 Aws repo

Haplotype 1 /.
Haplotype 2

Primary
@ Alternate

\

Export to
Aws repo

PROJECT




. -
Contiging
Required input data
Inputs %} Optors gt

Solo Workflow output

Main workflow tool(s)

K-mer profiling
HiFi Solo
QC tool(s)
A Decision
S wunt/
genomescope
HiC Meryldb | I Workflow I
GS |
_summary_ Export
Workflow

=

Contiging
Solo w/HiC

hifiasm

Contiging
Solo

hifiasm

gfastats

gfastats

Haplotype 1 |
_
Haplotype 2 |

Primary
@ Alternate

Export to Export to 1 ‘ — G I
Aws repo Aws repo ENOM| - a a

PROJECT



Contiging

Inputs
Trio
HiFi
lllumina &
llumina 9
BioNano

HiC

Solo Trio

\/

K-mer profiling
Trio

meryl
genomescope
genomescope

Meryldb

GS

summal I
(2) =

Required input data
Optional input data

Workflow output

Main workflow tool(s)
QC tool(s)

Decision

\Poi"t/
I Workflow I

Export
Workflow

Contiging
Trio

hifiasm
gfastats
busco

merqury

Paternal

Maternal

Export to
Aws repo
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Contiging

Inputs

Solo Trio

HiFi
HiF lllumina &'
lllumina @
BioNano C—
BioNano

HiC HiC

MitoGenome
Assembly

MitoHifi
gfastats

Mitochondrial

Contigs

VERTEBRATE
GENOMES
PROJECT

Required input data
Optional input data

Workflow output

Main workflow tool(s)
QC tool(s)

Decision
point

Workflow

Export
Workflow

PROJECT




Purging

Contigs Alignment

. | |
|
K-mer copy number
2
1 / \
Contigs * Purging
. | |
|

K-mer copy number

2
1

| A = Galaxy
PROJECT



Contiging - purging e

Optional input data

Contigs Workflow output
Main workflow tool(s)
4 %1071 mer
read-only QC tool(s)
1 4 %1074 k-mer
3x 1071 | ; read-only Decision
1 point
]a ) —— /
>4
13 : 3x 1079 [ls
3 2x10'] Yes Purging No [
° \ / = >
E
r §2x1074 Export
1x107 Workflow
1x101
04
0 50 75
kmer_multiplicity
o4
0 25 50 75
kmer_multiplicity

Purging

Purged Contigs

Primary
purged |
Alternative |

purged

Export to
Aws repo

PROJECT



Scaffolding
Paired-end read

=

Contigs

—_— e

Scaffold Gap Gap

PROJECT



Scaffolding and Contaminants

Purged‘Contigs

Yes BioNano No

Scaffolding
BioNano

gfastats

. scaffolds

Yes HiC No

Scaffolding
HiC

Export to 1salyah
gfastats

scaffolds

Export to
Aws repo

Inputs
Solo Trio
HiFi
RiFi llumina &
lllumina @
BioNano —
BioNano
HiC HiC
Manual
curation

VERTEBRATE
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Required input data
Optional input data

Workflow output

Main workflow tool(s)
QC tool(s)

Decision
point

Workflow

Export
Workflow

= Galaxy
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Scaffolding and Contaminants

Purged‘Contigs

Yes

BioNano

No

Inputs
Solo Trio
HiFi
RiFi llumina &
lllumina @
BioNano I
BioNano
HiC HiC

Yes HiC No

Decontamination
[ oo

gfastats I
=»

scaffolds

Manual
curation
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Required input data
Optional input data

Workflow output

Main workflow tool(s)
QC tool(s)

Decision
point

Workflow

Export
Workflow
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Hands-on!
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Species for Today

Yeast (5. cerevisiae)
12Mbp - 16 chromosomes
Highly inbred

Model for eukaryotes

30x HiFi (SRR13577846)
10x HiC (SRR7126301)

Zebra Finch (T. guttata)
1.2 Gbp - 32 chromosomes
Highly Heterozygous

Model for vocal learning

36x HiFi (Genomeark)
40x HiC (Genomeark)

| A = Galaxy
PROJECT



Create a Galaxy account

4@ Workflow Visualize Shared Data~ Help~ Login or Register Q & ==

1. Create Account

https://usegalaxy.org

2. Join Training

https://usegalaxy.org/join-training/vgpbga2023

PROJECT
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https://usegalaxy.org/join-training/vgpbga2023

Using Galaxy

A Workflow Visualize SharedData~ Help~ Loginor Register M 7=

search tools x

X Upload Data

Get Data

Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

Convert Formats

Lift-Over
COMMON GENOMICS TOOLS

Interactive tools

erate on Genomic Intervals/

.

** The global community has created a il y upd: list of ies that can host Ukrainian scientists at all career levels. If your lab can host a scientist
-- add your name to the list here. In addition, Galaxy Project has a number of positions at its EU and US sites. Contact us at ukraine@galaxyproject.org

CgiTOBa HayKoOBa CMiNbHOTa CTBOPUNA CMUCOK N1a6opaTopii, WO NOCTIMHO OHOBNIOETLCS Ta AKi MOXYTb MPUAHATY YKPAIHCbKUX HAYKOBLIB YCiX PIBHIB, Y TOMY Yucni i
acnipaHTis. AKWO Bala NabopaTopis Mae MOXNMBICTb 3aNPOCUTH -- BU MOXETE AOAATH Balle iM’s A0 cnucky TyT. OkpiM Toro, Galaxy Project Mae BiaKpwTi BakaHcii y
ux ocepepkax. MuwwiTb Ham Ha ukraine@galaxyproject.org

CBOIX €Bpone Ta

Hay4Hoe coo6LiecTBO CO3/an0 NOCTOSHHO 06! i cincok PUH, KOTOPbIE MOTYT NPUHATL YKPAUHCKUX Y4eHbIX (BKMIOYas acnupaHToB). K ToMy xe,
Galaxy Project MMeeT OTKpbITbIE MO3ULWN Ha CBOMX EBPOMNEMCKMX U aMepUKaHCKuX canTax. KoHTakTupyiTe Hac ucnons3ys ukraine@galaxyproject.org

Galaxy is an open source, web-based platform for data intensive biomedical research. If you are new to Galaxy start here or consult our help
resources. You can install your own Galaxy by following the tutorial and choose from thousands of tools from the Tool Shed.

The Galaxy Community and UseGalaxy.* initiative lost one of its brightest stars on Saturday, November 26, when Simon Gladman, the
principal architect of UseGalaxy.org.au (Galaxy Australia) passed away unexpectedly.

Simon was not just a key member of his own Galaxy community in Australia, but had been a major part of the global Galaxy community
for many years. He was a driving force behind the UseGalaxy.* public server initiative and the technologies and organization of work
needed to make UseGalaxy.org.au (along with L org and L eu) a In addition, he was a friend to all who met
him, and an all-around wonderful person. Our deepest condolences are with his family, friends, and all who knew and loved him.

You can find more details in the numerous memorials for Simon: from the Galaxy Project, from Galaxy Australia, and from the
Australian BioCommons. His colleagues are collecting memories, if you have ones that you would like to share, please send them to
christina@biocommons.org.au.

Donate to the James P. Taylor Foundation for Open Science

Learn More

History 2 -
search datasets ¥ x

Unnamed history

o8 Qo0

[$]

9 i <

© This history is empty.
You can load your own data or get
data from an external source.
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Importing Data from data libraries

e Hands-on Data : Yeast

‘ 4 Workflow Visualize =Shared Data¥ Ad Help~ User~ ﬂ =

a =+ Library  vgp () include deleted () exclude restricted
Name 4 Description Synopsis
VGP- Yeast Datasets for the Genome Assembly trainin ... (more) & & Edit

&% Manage
VGP-Zebra Datasets for the assembly of the Zebra F ... (more) & & Edit
Finch

& Manage

« < 2 8 4 > » 10 per page, 206 total

PROJ
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Importing Workflows : Public workflows

W ‘ A Workflow Visualize SharedData~ Admin Help~ Userv ¢} 71& 258
Published Workflows
{ bga ? x + Create X Import
Name Tags Updated v Owner
w K-mer profiling and QC (WF1) VGP | BGA23 ] less than a minute delphinel

ago

PROJECT



WF1: HiFi reads-based Kmer-counting

4 Workflow Visualize SharedData~ Admin Help~ User~

Search Workflows ? <4 Create X Import
Name Tags Updated Sharing Bookmarked
~ K-mer profiling and less than a minute ago g

QC (WF1) v »

A Workflow Visualize SharedData~ Admin Help~ User A =

Collection of Pacbio Data

Workflow: K-mer profiling and QC (WF1) o

O = 2: PacBio reads

K-mer length
21

Ploidy
2

Expand to full workflow form.
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WF1: Outputs

GenomeScope Profile

- Kmer profiling Zebra Finch

len:1,009,754,198bp uniq:89.2%
aa:98.5% ab:1.47%

kcov:18.5 err:0.238% dup:0.235 k:21 p:2
o ! GenomeScope version 2.0
% | observed input file =
] — full model /data/dnb07/galaxy_db/files/a/8/5/dataset_aB55ad9d-4075-4de9-b552-dbe07c12f5
- unique sequence 7c.dat
- E;‘;rfpeaks output directory = .
> 2 : p=2
S T i k=21
% S : TESTING set to TRUE
i ]
o i property min max
g o ! Homozygous (aa) 98.5256% 98.5313%
3 % | | Heterozygous (ab) 14687% 147441%
© o i Genome Haploid Length 1,005,402.687 bp 1,009,754198 bp
© i Genome Repeat Length 109,282,859 bp 109,320,915 bp
| Genome Unique Length 500,119,828 bp 500,433,283 bp
o i Model Fit 89.557% 99.2734%
% i : Read Error Rate 0.237557% 0.237557%
g T T T T T T
0 20 40 60 80 100

Coverage

PROJECT
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https://usegalaxy.eu/published/history?id=677f01bc93862ac4

Importing Workflows : From Dockstore

4 Workflow Visualize SharedData~ Help~ Login or Register ‘ I3

<+ Create X Import

Import a Workflow from Configured GA4GH Tool Registry Servers (e.g. Dockstore)

Use either the Galaxy search form or import from a TRS ID.

TRS Server: Dockstore ~
TRS ID:

#workflow/github.com/Delphine-L/iwc/WF3-Assembly
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WF3-5: Contig assembly

A Workflow Visualize SharedData~ Help~ User> & A

Search Workflows ? + Create X Import

Name Tags Updated Sharing Bookmarked

~ Assembly (WF3) v/ Reviewed X less than a minute ago Y

»

Workflow: Assembly (WF3) & v R
Pacbio Reads Collection

O  m | 5 PacBioreads N
Meryl Database

D © | 8 Merylondata7: read-db.meryldb vlla e
Genomescope Summary

D © | 16: GenomeScope on data 9 Model parameters =
SAK input fil Q

O @ | 16 GenomeScope on data 9 Model parameters L || &

LELL YU FT] 15: GenomeScope on data 9 Summary
. [ommomsscope_sumn]
Primary
14: GenomeScope on data 9 Model
Name of ate
Alternate | 4: SRR7126301_1

3: SRR7126301_2
Expand to ful

= Galaxy
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WF3-5: Outputs

Assembly with HiC phasing Zebra Finch

v 7 k-mer
4 %101 mer 4x10 [ read-onl
. read-only read-only
|:| assembly_01-only % ;
|:| assembly_02-only .
7 D shared & 10 D S
3 %101 |:| 4
. i
g :
[ J
2 : § 2x10
o 2 %X 10"
1% 10"
1% 1071
0_
0- 0 25 50 75

kmer_multiplicity

0 25 50 75
kmer_multiplicity

A = Galaxy
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https://usegalaxy.eu/published/history?id=ccc5b0be8b8d22e5

WF5: Outputs

Trio Assembly Zebra Finch

4,000,0001
()
| B Total k-mers (size)
5,000,000
| 10,000,000
A
L 4 15,000,000
3,000,0001
() 20,000,000
Q 25,000,000
Assembl
® 2,000,000+ Y
£ { @ assembly 01
@ assembly 02

1,000,000 |
01 @ae- 0@ ' (O
0 1,000,000 2,000,000 3,000,000 4,000,
pat
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https://usegalaxy.eu/published/history?id=25f77227128a11e4

WF7-8: Scaffolding

e |fHiC data
o  #workflow/github.com/Delphine-L/iwc/WF8a-5caffolding _HiC_Yahs
o Tools _———— — — s
m VYahs === : —_— V=
m Gfastats — &= = -
m Pretext ": =

e |[f Bionano data:
o  #workflow/github.com/Delphine-L/iwc/WF7-Scaffolding_Bionano

o Tools
m Bionano solve
m gfastats
m Pretext
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WF7-8: OUtpUtS HiC Scaffolding Zebra Finch

i
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https://usegalaxy.eu/published/history?id=47ec4c58aa2caa8b

WF9: Decontamination (optional)

e TRSID: #workflow/github.com/Delphine-L/iwc/WFS-Decontamination

e Jools:
o Kraken
o gfastats
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Run your own assembly!

Data Requirements:

e >30x coverage for HiFi data
e >60x coverage for HiC data
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Find more information:
Galaxy Project Hub .

httpsy/galaxyproject.org/projects/vep/

Galaxy Training Network:

https//training.galaxyproject.org/training-material/topics/assembly/tutorials/vep g
enome assembly/tutorialhtml

A = Galaxy
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https://galaxyproject.org/projects/vgp/
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html
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Thank you!
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