Summary - what
we did




Galaxy tutorials

e Learned how to use Galaxy

e Used some common genomics tools for:

Data QC
Assembly
Assembly QC
Finding repeats
Annotation
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Getting data into Galaxy

e Upload data 4
o e.g. Choose local file (from your computer) =
o e.g. Paste/Fetch data (e.g. a URL) Upload

e For sequencing reads from NCBI Sequence Read Archive:

@) Galaxy Tool: Faster Download and Extract Reads in FASTQ format from NCBI SRA
o You can find sequence reads you want on NCBI, copy the SRR number, and use
it as input into the tool



Data QC

Extra links:

e For more about base qualities:
o https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-
data-managment/tutorial.html#what-are-base-qualities
e For more about the plots produced by FastQC and what they mean:
o https://www.bioinformatics.babraham.ac.uk/projects/fastqc/



https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-data-managment/tutorial.html#what-are-base-qualities
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-data-managment/tutorial.html#what-are-base-qualities
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/

Assembly and annotation

Extra links:

e More about assembling metagenomic data:
o https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-a
ssembly/tutorial.html
® More about assembly decontamination:

o https://training.qgalaxyproject.org/training-material/topics/assembly/tutorials/assembly-deconta
mination/tutorial.html



https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/assembly-decontamination/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/assembly-decontamination/tutorial.html

Synteny tools

e Align assembled contigs against a reference genome
o Tool: RagTag, then plot with Plot RagTag output

Reference contigs

Example

|
s 8 5 8 B0 00 & RO B 0 0 00 B B R B 0 B |

Query contigs



Metagenomics, proteomics, phylogenetics

Galaxy curated tutorial sets for:
e Metagenomics data processing and analysis for microbiome:
https://training.galaxyproject.org/training-material/learning-pathways/metagenomics.html
e Clinical metaproteomics workflows within Galaxy:
https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html
e Proteogenomics:
https://training.galaxyproject.org/training-material/learning-pathways/proteogenomics.html

Biosynthetic gene clusters tutorial:
e https://training.galaxyproject.org/training-material/topics/ecology/tutorials/marine _omics bgc/tutorial.html

Phylogenetics tutorial:
e https://training.galaxyproject.org/training-material/topics/evolution/tutorials/abc intro phylo/tutorial.html



https://training.galaxyproject.org/training-material/learning-pathways/metagenomics.html
https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html
https://training.galaxyproject.org/training-material/learning-pathways/proteogenomics.html
https://training.galaxyproject.org/training-material/topics/ecology/tutorials/marine_omics_bgc/tutorial.html
https://training.galaxyproject.org/training-material/topics/evolution/tutorials/abc_intro_phylo/tutorial.html

What tools and workflows to use?

e Will depend on your data and research questions

e Taking some of the main tools we used or talked about this week:
o We made some workflows to demonstrate how these tools could be used

o Don't worry about the detail in these slides following, the idea is to show the range
of tools available

O You can import a workflow to your account, then zoom in, and change as needed
(links provided)
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Combined fungi assembly and annotation workflow

off 8:Fungi: repeat X >
masking, annotation with
Helixer, Funannotate, Fgenesh

: Fungi: Illumina X -

r

data QC and assembly

D tIwminart © X >
reads

o_/-o Illumina R1 reads
output (input)

D 2IwminaR2 @ X >
reads

output (input)

o~report (html) ©
Assembled-contigs-from- N
O shovil [ Helixer-annotation (gff3) ©
O (fasta)
I llu m-l n a Helixer-annotation-stats ~ ©
[ get-organelle-logfile (xt) © 0

(txt)

Wo r kf low bl ? Funannotate-structural- ©
[J assembly

O annotation

tabulal
{abular) o2 7: Fungi: x > (ff3)
Assembly-graph (jpg, png, © Assembly QC, Blast, RagTag [J Fgenesh-annotation (gff3) ©
svg)

assembly.fasta Fgenesh-annotation-stats ©
Mito-assembly-graph © 2 (txt)
(ipg, png, svg) # SiRelated O X

Funannotate-functional- ©
[ annotation

species

Ds: 0 x >

output (text) ”
Reference_genome.fasta (gff3)
i Grdered-contigs (fasta) © Funannotate-structural-  ©
output (input) :
blast-results (tabular, txt, © O annotation-stats
html, blastxml) (input)
04 assembly-vs-ref-synteny © JBrowse-annotation- ©
Proteins.fasta (pdf) O tracks
(html, zip)

output (input) [0 Chromeister-dotplot (png) ©
Funannotate-functional- ©
O annotation-stats

(input)

Data QC and
Assembly

Assembly QC J { Annotation




Combined fungi assembly and annotation workflow

B psemo

Fungi: Ilumina X - -{E 8: Fungi: repeat X >
data QC

D tIwminart © X >
reads

Helixer, Funannotate, Fgenesh
0/0 Illumina R1 reads
‘ output (input) © fasta
Illumina R2 reads /
et

O 22 IuminaR2 @ x = Select an approximately
d> DiFemt@:R1 im0 i closely-related species
reads
0 FastQC-R2 (html) ©

assembly masking, annotation with

soft-masked-genome ©
‘ output (input) m] 9
[ Fastp-report (html) [>) (fasta)
Assembled-contigs-from- R [ repeats-found (txt) ©
O shovit [ Helixer-annotation (gff3) ©
(fasta)

° : 5
I llu mll na [ get-organelle-logfile (xt) © O Helher:gnnotation:stats; ‘@

(txt)

Workf low e e ¢ Funannotate-structural-  ©
[J assembly

O annotation

(tabular)
»f2 7: Fungi: x > (gff3)
i Assembly GG, Blasy, RagTeg [J Fgenesh-annotation (gff3) ©
svg)
assembly.fasta Fgenesh-annotation-stats ©
Mito-assembly-graph >] m) s
A D f f;
(ipg, png, svg) Ref genome fasta 7 =R ol
proteins.fasta species Funannotate-functional- ©
[ annotation
: x
D3 = 2 [ busco-results (txt) [>] output (text) (6ff3)
Reference_genome.fasta A
output (input) D D re-ordered-contigs (fasta) © Funannotate-structural-  ©
blast-results (tabular, txt, © O annotation-stats
html, blastxml) (input)
D4 o] assembly-vs-ref-synteny © JBrowse-annotation- ©
Proteins.fasta (pdf) [ tracks
(html, zip)
output (input) [ Chromeister-dotplot (png) ©

Funannotate-functional- ©
O annotation-stats
(input)

— Data QC and |
Assembly




Fungi: Illumina data QC and assembly

# 3:Fast@C on

R1

® Raw read data from your

current history
® Contaminant list

© Adapter list

® Submodule and Limit

specifing file

@ FastQC-R1
+ FastQC or

D t:IwminaRl © x > \
reads ‘

output (input) >

!
O 2 IwuminaR2 @ x > 1
reads ‘
|
|
|
J

output (input) >

O @ text file (txt) ?

DX # 4FastGCon @ x >

R2
® Raw read data from your genome

current history

© Contaminant list

# 6: Shovill D x >

Forward reads (R1)

© Adapter list

© Submodule and Limit
specifing file Reverse reads (R2)
{hml) ? @FastaC-R2 (htm)  ©

+ FastGC on R2 reads |

Assembled-contigs- >
@ from-Shovill

(fasta)
4 assembly-contigs

O @ text_file (txt)

[0 @ contigs_graph (txt)

fastp D x > . X
mitochondrial genome
© Inputi
T i #7:Get o x >
O @ outi (input) organelle from reads
0O @ out2 (input) Forward fastq

) Reverse fastq

@ Fastp-report (html)
+ fastp-report

[>]

S

Seed sequence(s)

S

Gene sequence(s)

path_sequence._list
(input)

@get-organel\e-logﬁle
(txt)
[0 @ selected_graph (gfa1)

raw_assembly_graph
(fastg)

simplified_graph
(fastg)

O @ assembly_csv (tsv)
[0 @ seed_fastq (fastq)
[0 @ seed_sam (sam)

[0 @ spades_log (txt)

setting min contig length = 2000

O @ shovill_std_log (txt) ©

# 8:Fasta

Statistics

© FASTA or Multi-FASTA file

Fasta-statistics-on- D
@ assembly

(tabular)
+ assembly-statistics |

0 x

Graphical Fragment
Assembly
Assembly-graph (jpg,

(o
png, svg) ‘

+ assembly-graph

/# 19:Bandage @ %X >

Image

® Graphical Fragment
Assembly

Mito-assembly-graph  ©
(jrg, png, svg)
mito-genome-
assembly-graph

e

+

Tools:

FastQC

Fastp

Shovill
get-organelle
Fasta Statistics
Bandage



Fungi: PacBio HiFi assembly (from TSI workflow)

Tools:

Hifi Adapter Filter
Hifiasm

Bandage

#18:Convert © X >
primary assembly GFA to
FASTA

F 13:Pimay © x >
assembly Fasta Statistics

B fasta or multifasta file

§ Input GFA file
@ metrics (tabular)

+ | primary-assembly-stats

# 2 HiFi

@convened FASTA
(fasta)

$ primary-assembly-
contigs

p

Adapter Filter

output (input) ? Input HiFi Reads F122Primary © x >

assembly Bandage image

. — "
HiFi Adapter Filter on € # 3hifissm D

@input dataset(s): clean ssemiy § Graphical Fragment
reads Y Input reads Assembly
estaen) O ® raw_unitigs (gfat) '
HiFi Adapter Filteron © hlplol_ype ,:,q:ed raw Primary Rancaee
input dataset(s): unitig graph ‘ # 9: Pri 0 x > Shimege
::’::::aminam blastout — - okt (pg, Png, svg)
(tabutar) processed_unitigs gssembly Ranchoeinto + primary-a_ssembky-
(gfal) © Graphical Fragment Gandagemane
HiFi Adapter Filteron € + processed unitig graph Assembly
input dataset(s): N N
blocklist [ @ Primany_contig_graph € @ Primary bandage info
(txt) (gfal)
primary assembly
HiFi Adapter Filteron € contig graph
input dataset(s):
© contaminant statistic alternate_contig_grap
(txt) Oen
(gfal)
+ alternate assembly |

contig graph

& 8 Aternate © x >
assembly Bandage info

# 7:Processed @ X >
unitig Bandage info

/# S:Haplotype © x >
resolved Bandage info

) Graphical Fragment
Assembly

B Graphical Fragment
Assembly

® Graphical Fragment
Assembly

0O Routfile (txt) O Routfile (txt) O Routfile (txt)

# 6:Processed @ x >
unitig Bandage image

# 1MAtternate © x >
assembly Bandage image

/# 4:Haplotype @ X >
resolved Bandage image

® Graphical Fragment
Assembly

£ Graphical Fragment
Assembly

) Graphical Fragment
Assembly

O Routfile (jpg, png, svg) O Routfile (jpg, png, svg)

O Routfile (jpg, png, svg)




Fungi: Nanopore assembly (from TSI workflow)

# 6:Rawreads
FastaC

Tools:

# 1:Trimmed, © x >
filtered reads FastQC
Raw read data from your
current history

e Porechop

current history

Contaminant tist

i o Nanofilt
[ o FastQC
Flye
Fasta Statistics

fmm 0 x> Bandage
€ Input reads assembly Fasta Statistics

@ consensus (fasta) € © fasta or multifasta file

‘Submodule and Limit
specifing file
0 x >

D
Sequencing reads (in any of @ htmLile (htmi)
these formats: fasta, fastagz, + fastac-on-raw-reads
fastasanger, fastasanger.gz)

@ text file (tx)
output (input)

B Trim and filter reads

Input file is Porechop adapter
split to make trimming
Porechop step
faster

Nanofilt
default settings except for:

# 18: Coliapse
Collection

0 x >
default settings; can be

e o average read quality: 18

min read length: 208
trim from start of read: 56 bp

© Collection of files to

# 7:spitinte © X > collapse into single dataset

output is uncompressed,

i + s @ metrics (tabular)
separate files as required by nanofilt these are suggestions @ output (Inewt) : s 4 primany-assembly-
and can be changed at assembly_graph D fasta-stats
© FASTA file to split i if reads are ) e £
T runtime. e.g,, if reads are very

high quality, you may wish to
a higher average read quality
cutoff (or vice versa).

i (graph_dot)
© Number of new files on each file

B ® assembly_gfa (ixt) # 1aprimay © x 3
list_output fastq B Input FASTA/FASTQ o 2

De

+ assembly Bandage info
(input) "
outfile (fasta, FoNaokit © X > Ze assembly_info >) © Graphical Fragment
: NanoFilt =
O @fastasanger, fastagz, (tabular) Assembly
fastqsanger.gz) B uncompressed fastq file @ fyeog (o) > @ Pimany bandage info

E)Filter on a minimum average

(o)
read quality score

# 2Howmany © X >

new files to split into during
read filtering stage?

output (integer)

B)Fiter on a minimum read
length

#15:Primary  © x>
assembly Bandage image

=) Trim n nucleotides from
start of read

© Graphical Fragment
Assembly

0 @ output! (fastasanger)

rimary bandage
O @ logfile (tabular) G):nagery N

(ipg, png, svg)

# 3:Minimum © X >
average read quality score to
fitter on

& 4:Minimum © x>
read length to filter on

# 5:Trimthis © X >

many nucleotides from start

of read

output (integer) >




Combined fungi assembly and annotation workflow

B psemo

Fungi: Ilumina X - -{E 8: Fungi: repeat X >
data QC

D tIwminart © X >
reads

Helixer, Funannotate, Fgenesh
0/0 Illumina R1 reads
‘ output (input) © fasta
Illumina R2 reads /
et

O 22 IuminaR2 @ x = Select an approximately
d> DiFemt@:R1 im0 i closely-related species
reads
0 FastQC-R2 (html) ©

assembly masking, annotation with

soft-masked-genome ©
‘ output (input) m] 9
[ Fastp-report (html) [>) (fasta)
Assembled-contigs-from- R [ repeats-found (txt) ©
O shovit [ Helixer-annotation (gff3) ©
(fasta)

° : 5
I llu mll na [ get-organelle-logfile (xt) © O Helher:gnnotation:stats; ‘@

(txt)

Workf low e e ¢ Funannotate-structural-  ©
[J assembly

O annotation

(tabular)
»f2 7: Fungi: x > (gff3)
i Assembly GG, Blasy, RagTeg [J Fgenesh-annotation (gff3) ©
svg)
assembly.fasta Fgenesh-annotation-stats ©
Mito-assembly-graph >] m) s
A D f f;
(ipg, png, svg) Ref genome fasta 7 =R ol
proteins.fasta species Funannotate-functional- ©
[ annotation
: x
D3 = 2 [ busco-results (txt) [>] output (text) (6ff3)
Reference_genome.fasta A
output (input) D D re-ordered-contigs (fasta) © Funannotate-structural-  ©
blast-results (tabular, txt, © O annotation-stats
html, blastxml) (input)
D4 o] assembly-vs-ref-synteny © JBrowse-annotation- ©
Proteins.fasta (pdf) [ tracks
(html, zip)
output (input) [ Chromeister-dotplot (png) ©

Funannotate-functional- ©
O annotation-stats
(input)

Assembly QC J




Fungi: Assembly QC, Blast, RagTag

Assess the assembly

—~

Sequences to analyse

® busco-results (txt)
+  busco-output |

[0 ® busco_table (tabular)

busco_missing
(tabular)

O @ summary_image (png)
O @ busco_gff (gff3)

D 0 x >
assembly.fasta

output (input)

to a reference gel

D 2: Ref 0 x >
genome fasta

output (input)

e

re-order contigs by
comparing to a
reference

/ 6:RagTag D x >

) Reference FASTA file
? Query FASTA file

List of reference headers to
ignore

List of query headers to
leave uncorrected

[0 @ scaffold_paf (paf)
O @ scaffold_agp (agp)

re-ordered-contigs

(fasta)

+

O @ scaffold_log (txt)

[0 ® scaffold_stats (tabular)

scaffold_confidence
(tabular)

synteny plot

/# 8:Plot
RagTag output

assembly-vs-ref-
@ synteny
(pdf)

+ synteny-plot

® PAF output from RagTag

8 AGP output from RagTag

dot plot of assembly
vs ref

Fo 0 x

Chromeister
D Query sequence
) Reference sequence

0 @ output (txt)

0 @ output_csv (csv)

O @ output_events (txt)

output_events_png

Oe
(png)

O @ output_score (txt)

search genome for a
protein/gene

03

proteins.fasta

# 5:NCBI 0 x >
BLAST+ makeblastdb

® Select input 1> FASTA input

© Optional ASN.1 file(s)
containing masking data

outfile (data, blastdbn,
blastdbp)

Blast the assembly

# 7:NCBI
BLAST+ thlastn

B Protein query sequence(s)

B Nucleotide BLAST database

) blast-results (tabular,
txt, html, blastxml)

+ | blast-results |

8§

Tools:
Busco
RagTag
Chromeister
Blast



Combined fungi assembly and annotation workflow

B psemo

Fungi: Ilumina X - -{E 8: Fungi: repeat X >
data QC

D tIwminart © X >
reads

Helixer, Funannotate, Fgenesh
0/0 Illumina R1 reads
‘ output (input) © fasta
Illumina R2 reads /
et

O 22 IuminaR2 @ x = Select an approximately
d> DiFemt@:R1 im0 i closely-related species
reads
0 FastQC-R2 (html) ©

assembly masking, annotation with

soft-masked-genome ©
‘ output (input) m] 9
[ Fastp-report (html) [>) (fasta)
Assembled-contigs-from- R [ repeats-found (txt) ©
O shovit [ Helixer-annotation (gff3) ©
(fasta)

° : 5
I llu mll na [ get-organelle-logfile (xt) © O Helher:gnnotation:stats; ‘@

(txt)

Workf low e e ¢ Funannotate-structural-  ©
[J assembly

O annotation

(tabular)
»f2 7: Fungi: x > (gff3)
i Assembly GG, Blasy, RagTeg [J Fgenesh-annotation (gff3) ©
svg)
assembly.fasta Fgenesh-annotation-stats ©
Mito-assembly-graph >] m) s
A D f f;
(ipg, png, svg) Ref genome fasta 7 =R ol
proteins.fasta species Funannotate-functional- ©
[ annotation
: x
D3 = 2 [ busco-results (txt) [>] output (text) (6ff3)
Reference_genome.fasta A
output (input) D D re-ordered-contigs (fasta) © Funannotate-structural-  ©
blast-results (tabular, txt, © O annotation-stats
html, blastxml) (input)
D4 o] assembly-vs-ref-synteny © JBrowse-annotation- ©
Proteins.fasta (pdf) [ tracks
(html, zip)
output (input) [ Chromeister-dotplot (png) ©

Funannotate-functional- ©
O annotation-stats
(input)

L Annotation




Fungi: repeat masking, annotation with Helixer, Funannotate, Fgenesh

Tools:
RepeatModeler
RepeatMasker
Helixer
Fgenesh
Funannotate
InterProScan
JBrowse




Combined fungi assembly and annotation workflow

5 Fungi: Ilumina X - -{S 8: Fungi: repeat X >
D :IwuminarRt © %X data GC and assembly masking, annotation with
reads Helixer, Funannotate, Fgenesh
Illumina R1 reads
‘ output (input) 0/0 © fasta
Illumina R2 reads /
et Select an approximately
2:IlluminaR2 @ x = A
S iy ) s g sl
reads
) O] FastC-R2 (html) © soft-masked-genome [>)
output (input) 0O
[ Fastp-report (html) [>) (fasta)
Assembled-contigs-from- N O repeats-found (txt) ©
O shovil [ Helixer-annotation (gff3) ©
. (fasta) ) )
I llu m-l n a Helixer-annotation-stats ~ ©
[ get-organelle-logfile (xt) © m]
(txt)
workflow Fesis statistica-on- © Funannotate-structural-  ©
D assembly O annotation
tabular]
{abular) = (ff3)
Assembly-graph (jpg, png, © Assembly QC, Blast, RagTag [J Fgenesh-annotation (gff3) ©
svg)
assembly.fasta Fgenesh-annotation-stats ©
Mito-assembly-graph © 2 (txt)
A D f f;
ipg, Png, svg) Ref'genome fasta # SRelated © X >
proteins.fasta species Funannotate-functional- ©
[ annotation
: x
RDfl Gs > [ busco-results (txt) © | output (text) (qff3)
eference_genome.fasta
output (input) D O re-ordered-contigs (fasta) © Funannotate-structural-  ©
blast-results (tabular, txt, © O annotation-stats
html, blastxml) (input)
04 o assembly-vs-ref-synteny  © JBrowse-annotation- ©
Proteins.fasta (pdf) [ tracks
(html, zip)
output (input) [0 Chromeister-dotplot (png) ©
Funannotate-functional- ©
O annotation-stats
(input)

Assembly Assembly QC J L Annotation




Workflow tests

e We ran these workflows on some fungi data from BPA and NCBI
(details next slide)

o You can import/view the Galaxy histories to see how the tools worked and what
the results look like

e (Note: these workflows and their results are just examples, so don't
use the results as input data for real analyses)
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Links to these workflows and histories

Workflow name

Workflow link

Data

Galaxy history

Combined workflow: lllumina
assembly + QC + annotation

https://usegalaxy.org.au/u/anna/w/c
ombined-fungi-assembly-and-annot
ation-workflow

Psilocybe subaeruginosa BPA sample 465877
Ref genome P. cubensis
Protein: psilocybin synthase

https://usegalaxy.org.au/u/anna/h/
combined-fungi-workflows-illumin

a-psilocybe

Fungi: lllumina data QC and
assembly

https://usegalaxy.org.au/u/anna/w/f
ungi-illumina-assembly

Psilocybe subaeruginosa BPA sample 465877

https://usegalaxy.org.au/u/anna/h/
psilocybe-illumina-assembly

Fungi: PacBio assembly

https://usegalaxy.org.au/u/anna/w/f
ungi-hifi-assembl

Rhynchosporium commune BPA sample 395386

https://usegalaxy.org.au/u/anna/h/
rhynchosporium-pacbio-assembly

Fungi: Nanopore assembly

https://usegalaxy.org.au/u/anna/w/f
ungi-nanopore-assembly

Aspergillus fumigatus NCBI
SRR23337894
SRR23337893
SRR23337895

https://usegalaxy.org.au/u/anna/h/
asperqillus-nanopore-assembly

Fungi: Assembly QC, Blast,
RagTag

https://usegalaxy.org.au/u/anna/w/f
ungi-assembly-qc

Psilocybe subaeruginosa assembly from lllumina workflow

Ref genome P. cubensis (as in fewer contigs than ref genome for
P. subaeruginosa).

Protein: psilocybin synthase

https://usegalaxy.org.au/u/anna/h/
silocybe-assembly-gc

Fungi: repeat masking,
annotation with Helixer,
Funannotate, Fgenesh

https://usegalaxy.org.au/u/anna/w/f

Psilocybe subaeruginosa assembly from lllumina workflow

https://usegalaxy.org.au/u/anna/h/
repeat-masking-and-annotation---
psilocybe



https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/w/fungi-illumina-assembly
https://usegalaxy.org.au/u/anna/w/fungi-illumina-assembly
https://usegalaxy.org.au/u/anna/h/psilocybe-illumina-assembly
https://usegalaxy.org.au/u/anna/h/psilocybe-illumina-assembly
https://usegalaxy.org.au/u/anna/w/fungi-hifi-assembly
https://usegalaxy.org.au/u/anna/w/fungi-hifi-assembly
https://usegalaxy.org.au/u/anna/h/rhynchosporium-pacbio-assembly
https://usegalaxy.org.au/u/anna/h/rhynchosporium-pacbio-assembly
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Welcome to Galaxy Training!

Collection of tutorials developed and maintained by the worldwide Galaxy community

Galaxy for Scientists Quickstart
We have separated the tutorials into several categories based on field and .
technology. We are exploring other ways to organise the tutorials going forward! Learmng
Pathways
o
Start Here -2 @
Topic Tutorials 1’.;
Introduction to Galaxy Analyses 13 Galaxy for
Developers

Using Galaxy and Managing your Data 23 .
)
Not sure where to start?

Search Tutorials

Search for more

tutuorials in the

Galaxy Training
Network

Galaxy for
SysAdmins

-,
| 4
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Reminder on help:

e In Galaxy: top menu bar:

e Report bugs (bug icon under file) 1 3

e Email: help@aoenome.edu.au

e Matrix: https://qitter.im/qalaxyproject/Lobby

e Global help: hitps://help.galaxyproject.org/

e Galaxy Training Network: htips://training.galaxyproject.org/

e Toolshed: hilps://toolshed.a? . bx.psu.edu/

e How-To-Guides: hiips://australianbiocommons.aithub.io/how-to-hub/index

e Australian BioCommons youtube channel:
https://www.youtube.com/channel/lUCSWIFNBSfmt3e8Js802fFqQ

Australian
BioCommons .
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https://gitter.im/galaxyproject/Lobby
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https://australianbiocommons.github.io/how-to-hub/index
https://www.youtube.com/channel/UC5WlFNBSfmt3e8Js8o2fFqQ
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Welcome to the Galaxy Australia Genome Lab. Get quick access to tools, workflows and tutorials for genome assembly and annotation.
What is this page?

Galaxy Labs e

What is this page?

if Yo M i

Check

How Welcome to the Galaxy Australia Proteomics Lab. Get quick access to the tools, workflows and tutorials you need to get started with
proteomics on Galaxy.

How

This page is currently under development in consultation with the Australian Proteomics Bioinformatics community.

sl Proteomics tutorials for Galaxy .|= Shared proteomics histories

Genome Lab

Welcome to the Galaxy Australia Single Cell Lab!

. - Access Single Cell Omics analysis tutorials, tools, and workflows that let you analyse data without programming experience or private
Proteomics Lab

How does this page relate to Galaxy Australia?

S]ngle Ceu Lab Learn to use Galaxy for single-cell analysis

Learning pathways Importing public data Converting datatypes Visualising Data Help

Connected tutorials to train you to perform single-cell analysis fast!

For first time Galaxy users v

For experienced Galaxy users

Australian
BioCommons

From tutorial data to real, messy, analytical decision-making
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3D protein prediction in Galaxy Australia -
Alphafold2

nature > collection

Collection 09 October 2024
Nobel Prize in Chemistry 2024

The 2024 Nobel Prize in Chemistry has been awarded to David Baker “for
computational protein design” and to Demis Hassabis and John M. Jumper “for
protein structure prediction”. Proteins are life’s essential building blocks, nature’s
most ingenious molecular machines and the basis of all living organisms. Hassabis

and Jumper have developed a series of artificial intelligence models to address the

decades-long structural biology problem of how to predict the complex 3D
structures of proteins solely from their linear amino acid sequences, while Baker has
dedicated his scientific career to designing and constructing proteins that are not,
and even can not, be found in nature. In recognition of this award, Nature Portfolio
presents a collection of research, review and opinion articles that celebrates both

contributions by the awardees and the advances they have inspired.

https://www.nature.com/articles/d41586-024-03214-7

B.subtilis_FtsL_ DiviC_DiviIB_PBP2B_SpoVE_complex
) Australian aa: 117,125, 263, 713, 366

- BioCommons
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Alphafold as a screening tool

Pre-Alphafold workflow to create list of target-candidate pairs
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Circos in Galaxy

Tools A g

circos vy ox

Using Circos in

<@ Show Sections

el Galaxy Australia https://www.youtube.com/

s er e s o DESIGNING, MAKING AND CUSTOMIZING watch?v=j2R10doH5 4
CIRCOS IMAGES WITH GALAXY

Circos: Alignments to links reformats
alignment files to prepare for Circos

Circos: Stack bigWigs as Histogram Martin Krzywinski
reformats for use in Circos stacked Canada’s Michael Smith Genome Sciences Centre at BC Cancer
Vancouver, Canada

histogram plots

Circos: Table viewer easily creates
circos plots from tabular data

Circos: Interval to Tiles reformats
interval files to prepare for Circos tile
plots

Circos: bigWig to Scatter reformats

bigWig files to prepare for Circos 2d ‘ Galaxy Training! [ Visualisation
scatter/line/histogram plots

Circos: Resample 1/2D data reduce
numbers of points in a dataset before
plotting

Circos: Link Density Track reduce links Vi S U a li Sa t i O n Wit h C i rC O S ‘l”;}';“ﬂ*{;‘;\ "‘l’:é[\‘;’::“‘\: R R'i“!‘)’;‘l’\"i“;\

to a density plot L4 . s e

https://training.galaxyproject.org/training-material/topics/visualisation/tutorials/circos/tutorial.html

Circos: Bundle Links reduce numbers
of links in datasets before plotting

Circos Builder creates circos plots from
standard bioinformatics datatypes.




Galaxy’s response to that annoying virus:
https://galaxyproject.org/projects/covid19/

Timeline for 314,941 samples

(Updated March 17, 2022)
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https://galaxyproject.org/projects/covid19/

Vertebrate Genome Project (VGP) on Galaxy

nature biotechnology https://doi.orq/10.1038/s41587-023-02100-3
https://vagp.usegalaxy.orqg/

Explore content v About the journal v Publish with us v

nature > nature biotechnology > correspondence > article

Correspondence | Published: 26 January 2024

Scalable, accessible and reproducible reference
genome assembly and evaluation in Galaxy

Delphine Lariviére, Linelle Abueg, Nadolina Brajuka, Cristébal Gallardo-Alba, Bjorn Griining, Byung_June

Ko, Alex Ostrovsky, Marc Palmada-Flores, Brandon D. Pickett, Keon Rabbani, Agostinho Antunes, Jennifer

R. Balacco, Mark J. P. Chaisson, Haoyu Cheng, Joanna Collins, Melanie Couture, Alexandra Denisova, Olivier

Fedrigo, Guido Roberto Gallo, Alice Maria Giani, Grenville MacDonald Gooder, Kathleen Horan, Nivesh

Jain, Cassidy Johnson, ... Giulio Formenti &+ Show authors
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https://doi.org/10.1038/s41587-023-02100-3
https://vgp.usegalaxy.org/

Bring Your Own Compute / Storage (BYOC / BYOS)

1
1
1
1
1

usegalaxy.org.au’,

\

ARDC
Nectar

BYOS

tore_instances/create

A Workflow Visualize Data~ Help~ Userv & =28

Select storage location template to create new
Azure Blob Storage

storage location with. These templates are

X configured by your Galaxy administrator.
Amazon Web Services S3 Storage

Any S3 Compatible Storage

Australian
BioCommons Google Cloud Storage
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