Orodja za delo z delotoki

dr. Marko VIDAK, Medicinska fakulteta Univerze v Ljubljani
dr. Bojan KVERH, Medicinska fakulteta Univerze v Ljubljani
dr. Polonca FERK, Medicinska fakulteta Univerze v Ljubljani
dr. Brane LESKOSEK, Medicinska fakulteta Univerze v Ljubljani

dr. Maja Zagorscak, Nacionalni inStitut za biologijo
dr. Nadja Nolte, Nacionalni inStitut za biologijo

dr. Carissa Bleker, Nacionalni inStitut za biologijo
dr. Marko Petek, Nacionalni institut za biologijo
dr. Anie Zupani¢, Nacionalni intitut za biologijo

Usposabljanje podatkovnih strokovnjakov, 18. — 21. 2 .-

Financira 1
Evropska unija N O c
NextGenerationEU

NACRT ZA REPUBLIKA SLOVENIJA
OKREVANJE MINISTRSTVO ZA VISOKO SOLSTVO
IN ODPORNOST ZNANOST IN INOVACIJE

PODPORA PRI UVAJANJU NACEL ODPRTE ZNANOSTI V SLOVENUI



-> Uporabljivost (Reusability)

=> Virtualizacija

=> Okolja za delo z delotoki v ukazni vrstici

-> Predstavitev okolja Galaxy za delo z delotoki preko
graficnega vmesnika

=> Primer uporabe delotoka v Galaxy — racunanje podobnosti
med aminokislinskimi zaporedji proteinov



Uporabljivost (Reusability)

e Vsaka odprta programska oprema mora biti opremljena z bogato dokumentacijo

® Rezultati zaganjanja morajo biti ponovljivi, ne glede na to, na kakSnem racunalniku

ali operacijskem sistemu je programska oprema zaghana

® Tezave z odvisnostjo od razli¢cnih zunanjih knjiznic je mogoce resiti preko

ustvarjanja izoliranih okolij, ki vsebujejo vse odvisne komponente ali stabilne

povezave do njih

https://projekt-spoznaj.si/v-okviru-projekta-spoznaj-je-izsel-prvi-prirocnik-o-odprti-znanosti/



Diagram delotoka (peka potice)
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Delotoki v analizi podatkov

® Delotok (angl. pipeline/workflow) je zaporedje korakov v procesu analize.

® Osnovni gradnik delotoka je vozlisce - posamezen korak.

® Delotok mora imeti zagotovljen dostop do:
O orodij, ki so potrebna za izvedbo posameznega koraka,
O potrebnih vhodnih podatkovnih virov,
O potrebnih izhodnih podatkovnih virov.



Virtualizacija

nadomescanje strojne opreme z navidezno
virtualizacija raCunalnikov (Virtual Machine - VM) nam omogoca da na enem
racunalniku ali strezniku istocasno deluje vec razlicnih sistemov, ki so med seboj

neodvisni in imajo pripadajoco navidezno strojno opremo

Virtual Machines Containers

<15

Applications

% |Libs and binaries

— o——1 Hardw:

* hipervizor - nadzornik virtualnega stroja (VMM) - virtualizator



Vsebnik (container) in okolje (enviroment)

skupina procesov z dovolj veliko mero izolacije

‘lahka virtualizacija’

izolacija programov v loCenih imenskih prostorih

omogoca konsistenco izvajanja poslov: programska oprema + pripadajoce knjiznice

+ sistemske komponente -> moznost ponovitve eksperimentov in izvajanja poslov

tudi v spremenjenem in posodobljenem okolju

* docker .2 ‘H

(SJ MINICONDA H
CONDA

https://www.mrdbourke.com/get-your-computer-ready-for-machine-learning-using-anaconda-miniconda-and-conda/

PTA]




& Setup guide

B Pre-requisites
Install node and yarn
Install jdk
Database configuration
Database schema

Deploy the application

Detailed build instructions

Using Docker to Run Apollo
Apollo Configuration
Chado Export Configuration
eration pipeline
Troubleshooting guide

Example Build Script on Unix with

Setup guide
B Using Docker to Run Apollo
Running the Container
Production
Apollo Configuration

Chado Export Configuration

Troubleshooting guide

Example Build Script on Unix with
MySQL

Adding OpenlD Connect Authentication
to Apollo

Migration guide

Ubuntu / Debian

sudo apt-get install zliblg zliblg-dev libexpatl-dev libpng-dev libgd2-noxpm-dewv build-essential

< >

RedHat / CentOS

sudo apt-get install z1lib zlib-dev expat-dev libpng-dewv libgd2-noxpm-dev build-essential git pytl

< >

It is recommended to use the default version of JBrowse or better (though it does not work with
JBrowse 2 yet).

There are additional requirements if doing development with Apollo.

Install node and yarn

MNode versions 6-12 have been tested and work. nvm and ““nvm install 8" is recommended.

npm install -g yarn

Install jdk

Build settings for Apollo specifically. Recent versions of tomcat7 will work, though tomcat 8 and ¢
are preferred. If it does not install automatically there are a number of ways to build tomcat on
linux:

Using Docker to Run Apollo

You can install Docker for your system if not previously done.

Running the Container

You can see Apollo straight away:
docker run -it -p 8888:808@ gmod/apollo:stable -v /jbrowse/root/directory/:/data

Open http:/localhost:8888 in a web browser and login with admin@local.host / password to get
started.

Note: data is not guaranteed to be saved in this manner, but data is /ibrouse/r

not be written to either.

Production

To run in production against persistent JBrowse data and a persistent database you should:

Apollo

urejevalnik anotacij genoma,
sodelovanje v realnem Casu

nit.si

UniTato

The Unified PoTato Genome Annotation Database

Home Downloads Contribute

What is UniTato?

UniTato is a web-based service that provides
access to comprehensive and accurate potato
gene models. It unifies the recent potato
double monoploid (DM) v4 and v6 gene
models of the Buell Lab's Spud DB, and allows

further community-based manual curation in
a user-friendly web interface powered by
Apollo, a genome annotation and editing
platform.

Why use UniTato?

+ UniTato contains the most up-to-date
and unified potato gene models, which
can help you avoid missing or wrongly
annotated genes.

+ UniTato allows you to browse, search, and
download manually curated potato gene
models.

How to get started?

UniTato is free and easy to use. You can access
the Apollo interface and start exploring the
potato genome immediately:

> Access the public UniTato Apollo interface.

To start contributing manual annotations,
please see:
» Contribute.

If you already have an account:
> Login to UniTato Apollo interface.

For help with using Apollo, please see the
Apollo User Guide [7.

UniTato tracks

The following tracks are available for
exploration in Apollo:
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Okolja za delo z delotok




MINIMUM: uporaba sistemov za upravljanje s paketi

i in orodji
CONDA

ustvarjanje okolja Conda

na podlagi zapisa YAML

UniTatolyml

other github.com

output ot
SCripis -

P Code | Blame

reports

README.md

scripts

.gitignore
- A defaults
Unification [steps defa

) LICENSE
1. Run Liftoff with and without flanks (flanks as int)

. dependencies:
[ READMEmd

_libgcc_mu

2. Run Bedtools using various values

—. _openmp_mutex=4.
| 01_Liftoff_commandi.sh

[ 02_Bedtools_commands.s
: UniTatc.yml
L] UniTato_explicit.txt
[ UniTato_from-histo WAl

M u niTato_package-list.txt

https://docs.conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html



OPTIMUM - upravitelji (workflow managers) pri
pisanju ponovljivih delotokov

Ponovljivi delotoki - FAIRIfikacija
Nadzor razliCic in vsebnikov

Odprta koda, strukturiranost, enostavno vzporedno delovanje

PovecCanje obsega za delovanje, npr. HPC
Rastoca skupnost, standardizirani bioinfo delotoki

-

@ snakemakenexciflow

Jezik (language) Python Groovy

Podatki (data) datoteke (everything is a file) datoteke in vrednosti (can use
both files and values)

lzvajanje (execution) delovni direktorij (working veC direktorijev (each job in its
directory) own directory)
‘Dry runs’ +

Spremljanje spremembe kode | - +




github.com/NIB-SI/AR! blot terfSt P ® main-STAR-params.nf (- \,

i DT
Snakefile L ) op @) nadleno coneet onile I\

| &
rﬂ
e

Code | Blame | Executable File . 665 lines (615 loc 27.3 KE Rw (0 & 2 ~ [0
. e 3 e
Code | Blame lines (63 1o 1.67 | Rw (U & 7 ~ [
if len(config) == @:
if Path("config.yaml").ex 5(): : params.genomeFasta = "$baseDir/test_RNA_seq/ggal_1_48850000_49020000.Ggal71.500bpflank.fa"

configfile: Path(“config.yaml") params.publish_dir="$baseDir/results"

tFoundError(“Make sure there is a config.yaml file in {cwd}"

or specify one with the --configfile commandline parameter.") genomeFasta el .fromPath(params.genomeFasta)

fastqgFiles

1 annotation', ‘organism', 'build', ‘release’', ‘salmonk', ‘readlength’, view()

18 ‘fldMean', 'fldSD', ‘'design', ‘contrast', 'genesets’,

‘ncores’', 'fqextl', ‘fqgext2', ‘'fqsuf ', 'output’,

‘useCondaR’, 'Rbin', 'run_trimming', 'run_STAR', 'run_DRIMSeq',
STAR --genomeDir STAR_index
--readFilesIn $readl $read2

--outFileNamePrefix ${sample_name}_intron_len_${intronMax}/

tps://github.com/nadjano/my-first-nextflow-pipeline

"txome', 'genome', 'gtf', 'salmonindex', 'STARindex', ‘metatxt', 'FASTQ’'

DS 1 SINUD.COM/NIB- S ARMUOR/DIOD/ MasSter/ README-N

workflow {

rule all:
input:
outputdir / "MultiQC" / “multigc_report.html®, star_index = build_STAR_index(genomeFasta)
outputdir “outputR" "shiny_sce.rds"
cule setup: index_with_reads = star_index.combine(fastqFiles_flat)
input:
outputdir / “Rout"” / “"pkginstall_state.txt", index_with_reads.view()
outputdir “"Rout™ “softwareversions.done"

rule runfastqc:
intron_max_length

input:

expand(outputdir " f"{config['fqextl')}_fastqc.zip", sample samples.names[samples.type

expand(outputdir " f"{config['fqgext2']} _fastqc.zip”, sample = samples.names[samples.type run_STAR_alignment(index_with_reads, intron_max_length)

expand(outputdir sample samples.names[samples.type 'SE'].values.t



https://github.com/nadjano/my-first-nextflow-pipeline
https://github.com/NIB-SI/ARMOR/blob/master/README-NIB-SI.md

Galaxy

PROJECT




e Spletno okolje za uporabo bioinformacijskih orodij in
izvajanje delotokov preko graficnega vmesnika (Graphical
User Interface - GUI).

e Omogoca uporabo stevilnih bioinformatskih orodij brez
poznavanja ukazne vrstice.

e Galaxy je sicer nastal na podrocju ved o zivljenju vendar se
sedaj uporablja tudi na podrocju drugih ved.



$ fastgc —--help

FastQC - A high throughput sequence QC analysis tool

SYNOPSIS

fastgc segfilel segfile?

fastgc [-0 output dir]

contaminant file]

segfilel

segfileN

[-f fastalbamlsaml [-c

[—— (no)extractl

segfileN

B C\Windows\system32\cmd.exe

Microsoft Hindows
Copyright (c) 2009

C:SUserssbrane>ll

v

ersi
Microsof

on 6.1.76011]

t Corporation.

All

rights reserwved.

=




... in Z graficnim vmesnikom Galaxy:

Analyze Data

#~ FastQC Read Quality reports (Galaxy Tool Version 0.63) &% Versions ¥ Options ] fistory

U. converted

Tools

search tools / Short read data from your current history

@ 0O | 15: child-mother.bam

Contaminant list

‘_-D | @ | O | No selection

tab delimited file with 2 columns: name and sequence. For example: lllumina Small RNA RT Primer
CAAGCAGAAGACGGCATACGA

Submodule and Limit specifing file

‘. | & | O | No selection
FastQC Read Quality reports a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each
Select high guality segments

o ot v Execute e
uality distribution - : Fa mported

submodules warning parameter

US = g.ntim
Draw guality score boxplot
Quality format converter (ASCII- d-ds-1.fg
Numeric) FastQC aims to provide a simple way to do some quality control checks on raw sequence data coming from high throughput v eaidoes s LLIg.m
sequencing pipelines. It provides a modular set of analyses which you can use to give a quick impression of whether your data has 9.6 KB
Filter by quality any problems of which you should be aware before doing any further analysis. prmat: html, database: 7

FASTQ to FASTA converter The main functions of FastQC are: i N

- L=
Remove sequencing artifacts Import of data from BAM, SAM or FastQ files (any variant)
Providing a quick overview to tell you in which areas there may be problems
Summary graphs and tables to quickly assess your data
Clip adapter sequences Export of results to an HTML based permanent report
Offline operation to allow automated generation of reports without running the interactive application
Collapse sequences

Draw nucleotides distribution
hant ©) Fastac

0 Purpose : FastQC imported:

L file
Barcode Splitter
: Imported:

dW_mother-ds-.

This is a Galaxy wrapper. It merely exposes the external package FastQC which is documented at FastQC Kindly acknowledge it as
well as this tool if you use it. FastQC incorporates the Picard-tools libraries for sam/bam processing.

Compute guality statistics

Rename sequences
The contaminants file parameter was borrowed from the independently developed fastqcwrapper contributed to the Galaxy

Osrednje okno: nastavitve, izvajanje, pregled rezultatov Zgodovina




Razlicice okolja Galaxy

Obstaja vec odprtih sistemov Galaxy.

Najpomembnejse so:
O UseGalaxy.org - ameriski streznik Galaxy
O UseGalaxy.org.au - avstralski streznik UseGalaxy

O UseGalaxy.eu - evropski streznik Galaxy (Freiburg, DE)

Lokalizirane razliCice: Vsak si Galaxy lahko namesti sam. lzziv je vzdrzevanje

ter povezava z lokalno gruco in arhivom, npr. Galaxy na ELIXIR-SI HPC.



Galaxy ZDA

® https://usegalaxy.org

Tools

search tools

X Upload Data

Get Data
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

& 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 instail your own Galaxy by following the
tutorial and choose from thousands of tools from the Tool Shed.

Galaxy version 23.20C1, COMMIN 220 fOLEGI2e5 72040800 12670870 )41 100



https://usegalaxy.org/

Galaxy Avstralija

® https://usegalaxy.org.au

- Galaxy Australia 4 Workflow Visualize SharedData~ Help~ Loginor Register &

Tools w v
< A The Genome Lab has just launched! This corner of the Galaxy is dedicated t... >
search tools M x

Home
X Upload Data

FILE AND META TOOLS

.
= Galaxy

Send Data

Collection Operations

GENERAL TEXT TOOLS

i i ]
Text Manipulation Thanks for making the Galaxy Community Conference great!

Filter and Sort 91 in-person participants 316 authors
M 40 virtual attendees 48 talks
Join. Subtract and Group GCC2#23 20 countries represented 49 posters
’ = @ many koalas hugged! 14 training workshops

GENOMIC FILE MANIPULATION

FASTA/FASTQ

Stay in touch: tinyurl.com/biocommons-news

BizData Limagrq_in_o" :d,,.: "‘-"@A}‘.‘N E ® = Galaxy

FASTQ Quality Control
SAM/BAM

» n


https://usegalaxy.org.au/

Galaxy Evropa

® https://usegalaxy.eu

= Galaxy Europe

Tools b+ B
search 1o0ls ¥ x
2. Upload Data
Get Data
GCC2024
Send Data
Collection Operations
GENERAL TEXT TOOLS
A®
Text Manipulation 35";4; 4
Convert Formats @. o .
|
Filter and Sort 3 g 3
. ) 3 2om - - .‘ -t

Join, Subtract and Group :-5 ‘ . . Teivsl ;!—"r’:"z r—--:gg
OENOMIC FILE MANIPOLATION 'l Lﬂi Vaul el 1110 8 !IL" “ia

Convert Formats


https://usegalaxy.eu/

Galaxy Training Network (GTN)

® Ce se Zelite samostojno utiti uporabljati Galaxy, lahko uporabite spletno
zbirko uénih materialov GTN: https://training.galaxyproject.org/

® Seznam materialov za zacetnike v zbirki GTN:

https://training.galaxyproject.org/training-material/topics/introduction/

Your First Analysis

These are the core, foundational topics for learning how to use Galaxy.

Lesson Slides Hands-on Recordings Input dataset Workflows
A short introduction to Galaxy

- @0 o - © <

£ espafiol I

From peaks to genes

=

Galaxy 10 = - 0 -
2 - G


https://training.galaxyproject.org/
https://training.galaxyproject.org/training-material/topics/introduction/

Domaca stran Galaxy EU

Na levi strani je stolpec z V sredini se pojavi obrazec za
orodji in iskalnik orodij. nastavitev parametrov orodja.
3 (oo v # Replace parts of text (Galaxy Version 9.3+galaxy1) w &R v &
Upload
replace ¥ X

Tool Parameters

>

Tools @ Show Sections ! Please provide a value for this option.

File to process * required
Replace parts of text

Workflows ReplaceSamHeader replace header in a D © & b No txt datasets available
i SAM/BAM dataset accepted formats
- Replace Text in a specific column
Workflow
Invocations Replace Text in entire line Find and Replace
Ll Replace ambiguous codons in a multiple 1: Find and Replace A v i

o alignment using HyPhy
Visualization

) 1 - optional
Replace chromosome names in a tabular Find pattern - ootions

— dataset using a mapping table
Histories :
h ; ) . .
Rel?lace_ Co L \ialues L ALEICO Use simple text, or a valid regular expression (without backslashes // )
— defined in a convert file
jth - optional
A AddOrReplaceReadGroups add or Replace with -cofions

=

Notifications replaces read group information

Na desnhi strani

zgodovina korakov.

History + =2 =
search datasets ¥ X
Unnamed history /
So8 = 9o
=

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

je

Q



Prakticni primer izdelave in uporabe delotoka v Galaxy

® V Galaxy EU bomo (iz UniProt) uvozili aminokislinski zaporedji proteinov Betv1in Mald 1 v
formatu FASTA.

® 7 orodjem blastp bomo izracunali odstotek ujemanja med aminokislinskima zaporedjema Bet
vi1inMald1l.

® V vseh motivih treonin —izolevcin (TI) v zaporedju Mal d 1 bomo zamenijali treonin s serinom
in odstranili izolevcin (zamenjava Tl v S).

® 7 blastp bomo ponovno izracunali odstotek ujemanja med Bet v 1 in “spremenjenim” Mal d 1
(Mald 15).

® |z zgodovine korakov bomo naredili delotok, ki bo racunal podobnost z Bet v 1 pred in po
spremembi Tl — S za katerikoli vhodni protein.

® Preizkusili bomo delotok s Pru Ar 1-like kot poljubnim vhodnim proteinom.



Ozadje: Alergijska reakcija

e Proteini so nasi gradniki, lahko so receptorji, hormoni, encimi ali
komponente imunskega sistema.

® Lahko so tudi za telo skodljivi tujki, ki jih prepozna imunski sistem

in sprozi obrambni odziv.

e \/ nekaterih primerih taksni tujki sprozijo pretirani imunski odziv -

to je alergijska reakcija.



® Stevilni ljudje trpijo zaradi alergij in preob¢utljivosti, pri alergijah pa se
lahko pojavi navzkrizna reaktivnost: pri posamezniku, ki je predhodno razvil
alergijsko reakcijo na nek proteinski alergen, lahko pride do alergijske
reakcije ob stiku s proteinom, ki je podoben alergenu.

® Primer: posameznik je alergicen na protein Bet v 1 iz cvetnega prahu breze,
potem pa razvije alergijsko reakcijo, ko zauzije jabolko, ker jabolko vsebuje
protein Mal d 1, ki je podoben Bet v 1.

® Tveganje za navzkrizno reaktivnost naj bi bilo sorazmerno s podobnostjo
aminokislinskih zaporedij med nekim proteinom in znanim alergenom.



UniProt Sifra: P15494
lzvor: cvetni prah breze
(lat. Betula pendula)

Eden od najpogostejsih

povzrocCiteljev alergijske

reakcije.

%. L]
|

Protein Betv 1

I L2 ® O

1L
Tli

Major pollen allergen Bet v 1-A

AF-P15494-F1 | Model 1 | Instance 1.555 | A | GLU 7
UNP P15494 7 E

‘ pLDDT Score (1 Residue): 96.42 (Very high)




Protein Mald 1

UniProt Sifra: Q9SYW3
lzvor: jabolko (lat. Malus
domestica)




Aminokislinski zaporedji Bet v1in Mal d 1 v formatu
FASTA

V podatkovni zbirki UniProt (https://www.uniprot.org/) pois¢emo aminokislinski
zaporedji Bet v1in Mal d 1 v formatu FASTA (enocrkovne oznake aminokislin).

>sp|P15494|BEV1A BETPN Major pollen allergen Bet v 1-A 0S=Betula pendula 0X=3505 GN=BETVIA PE=1 SV=2

MGVENYETETTSVIPAARLFKAFILDGDNLFPKVAPQAISSVENIEGNGGPGTIKKISFP
EGFPFKYVKDRVDEVDHTNFKYNYSVIEGGPIGDTLEKISNEIKIVATPDGGSILKISNK

YHTKGDHEVKAEQVKASKEMGETLLRAVESYLLAHSDAYN

>tr |Q9SYW3 |Q9SYW3 MALDO Major allergen Mal d 1 0S=Malus domestica 0X=3750 GN=MALD1 PE=2 SV=1
MGVYTFENEFTSEIPPSRLFKAFVLDADNLIPKIAPQAIKQAEILEGNGGPGTIKKITFG
EGSQYGYVKHRIDSIDEASYSYSYTLIEGDALTDTIEKISYETKLVACGSGSTIKSISHY
HTKGNIEIKEEHVKAGKEKAHGLFKLIESYLKDHPDAYN


https://www.uniprot.org/

Uvoz podatkov iz UniProt v Galaxy

V zgodovino v Galaxy uvozimo My first history

zaporedji Betvlin Mald1v g
formatu FASTA.
O 2Mald1

1:Bet v 1



1z “orodjarne” v Galaxy izberemo orodje blastp

BLAST) Za primerjavo + Tools N
aminokislinskih zaporedij P s < | x
proteinov. g .
Tools @ Show Sections
;T_.“ BLAST parser Convert 12- or 24-column
. . . -4 orkflows BLAST output into 3-column hcluster_sg
1. Viskalnik orodij vpisemo o |
“ b I d St p” . = NCBI BLAST+ blastp Search protein
Workflfﬁw database with protein query sequence(s)
riocations phmmer search a protein sequence
2 S seznama za d etkov Ll against a protein database (BLASTP-like)
. y Visualization Protein Blast Grouping Based on a
izberemo “NCBI BLAST+ _ BLASTp result
blastp Search protein pisories | VOTITLONS

All workflows

database...”

a



Nastavitev orodja blastp

Kot “Protein query sequence(s)” izberemo
Mal d 1 (ki smo ga pred tem uvozili v naso
zgodovino v Galaxy).

Pri “Subject database/sequences” izberemo
moznost “FASTA file from your history...”.

Kot “Protein FASTA subject file...” izberemo
Bet v 1 (predhodni uvoz v zgodovino).

Pri “Type of Blast” izberemo “blastp —
Traditional BLASTP...”.

|II
.

Kliknemo “Run Too

/~ NCBI BLAST+ blastp W &R v &

Search protein database with protein query sequence(s)
(Galaxy Version 2.14.1+galaxy2)

Tool Parameters

Protein query sequence(s) *

D 0 DO . 2:Mal d 1 -

accepted formats =

(-query)
Subject database/sequences
FASTA file from your history (see warning note below) v

Protein FASTA subject file to use instead of a database *

0D 0 o . 1:Betv 1 -

accepted formats ~

(-subject)

Type of BLAST *

o blastp - Traditional BLASTP to compare a protein query to a protein database
blastp-short - BLASTP optimized for queries shorter than 30 residues



Pregled rezultatov blastp

ose retat Dastp baste Mol e .
d1l VS...) pojavijo Vv ZgOdOVini, - search datasets ¥ X
kliknemo na ikono oCesa v koraku —
o my-first-history /’

v zgodovini in pregledamo

= &
rezultate. =0t ¥

&+ o
|zpiSe se stopnja podobnosti med 3iblastpMald1vs Betv? @ /' W
aminokislinskima zaporedjema 2:Mal d 1 { Display|
proteinovMald 1linBetv1 (v o

1:Betv1 LBV AN |

odstotkih — 56,875 %)



Orodje “replace text”

V iskalnik orodij vpiSemo
Tools v W
,replace”.

£<4
X

replace text

@ Show Sections
Izberemo ,,Replace parts

of text”

Replace Text in a specific column
Replace Text in entire line
Replace parts of text

) WORKFLOWS
S seznama izberemo

“Mal d 1” kot vhodni
podatek.

All workflows

“TI” zamenjamo s “S”
(enocrkovne oznake
aminokislin v zapisu
FASTA).

:zamenjava Tls S

# Replace parts of text (Galaxy Version 9.3+galaxy1) w R v a

Tool Parameters

File to process *

D 0O o . 2:Mal d 1

accepted formats »

Find and Replace
1: Find and Replace P
Find pattern - optional

TI

Use simple text, or a valid regular expression (without backslashes // )

Replace with - ortional

S|

Use simple text, or $& (dollar-ampersand) and $1 $2 $3 to refer to matched text. See
examples below.




Orodje “replace text” (nadaljevanje)

# Replace parts of text (Galaxy Version 9.3+galaxy1) v L I W P Run Tool
5 . lzberemo moznost “Replace all

occurrences of the pattern" Find-Pattern is a regular expression

@ | No
see help section for details.

6 v “ . o Replace all occurences of the pattern
. lzberemo moznost “Ignore first line”, @ e

ker ne zelimo, da bi se Tl zamenjal s S

Case-Insensitive search

tudi v naslovni vrstici, kjer so opisni ® ) No
podatki (metapodatki). Find whole-words
@ | No

ignore partial matches (e.g. ‘apple’ will not match 'snapple’)

7. Kliknemo “Run Tool”.

Ignore first line

@ ves

Select this option if the first line contains column headers. Text in the line will not be
replaced.




Preimenovanje rezultatovv “Mald 1 §”

i
1]l

History +

1. Kliknemo na ikono svincnika v Edit Dataset Attributes

search datasets M x
k k d . . = Attributes £ Datatypes & Permissions
oraku v zgodovinl. my-first-history ’
Name
Mald1S ] E7788 = 94 2
ar &
Info
| 4: Replace on data 2 OV AN |

2 . Rezultate (Replace on data...) | ot matave ety [t

P -
Annotation - optiona 2:Mald 1 OBV 4 |

preimenujemo v “Mald 15”.

1:Betv1 LNV N |

4

Add an annotation or notes to a dataset; annotations are available when a history is viewed.
Database/Build - optional

unspecified (?) -

C Auto-detect

3. Kliknemo “Save”.



Ponovimo blastp (z Mal d 1 S kot vhodnim podatkom)

® Podobnost med Mald 1SinBetv1je54,375 %, kar je manj kot pri nespremenjenem Mal d 1

(56, 875 %).

Tools AR

blastp

@ Show Sections

BLAST parser Convert 12- or 24-column
BLAST output into 3-column hcluster_sg
input

NCBI BLAST+ blastp Search protein
database with protein query sequence(s)

phmmer search a protein sequence
against a protein database (BLASTP-like)

Protein Blast Grouping Based on a
BLASTp result

WORKFLOWS

All workflows

<«<
x

# NCBI BLAST+ blastp
Search protein database with protein query sequence(s)
(Galaxy Version 2.14.1+galaxy2)
Tool Parameters
Protein query sequence(s) *
| R

accepted formats v

4:Mald1S

(-query)

Subject database/sequences

FASTA file from your history (see warning note below)

*

Protein FASTA subject file to use instead of a database

] i e I 1:Betv1

accepted formats v

(-subject)

Type of BLAST *

o blastp - Traditional BLASTP to compare a protein query to a protein database

54.375

History +
search datasets
my-first-history

S7858

5:blastp Mald 1S vs 'Betv 1’
4:Mald 1S

3: blastp Mal d 1vs '‘Betv 1'
2:Mald 1

1.Betv1

!
I}

<«
x

2
w

&

olri
.-Display

e/



lzdelava delotoka iz zgodovine

oo .. . History + =2 =
Korake v zgodovini zelimo povezati v delotok,

sei You have 3 histories.

ki ga lahko uporabimo za kombinacijo Bet v 1 \py D Show Histores Side-by-Sice
y
S katenm k0|| prOte|n0m S P Resume Paused Jobs
IE Copy this History
7.Re W Delete this History
1. S spustnega seznama, ki se pojavi po kliku rsiof = Export Tool Citations
. . v . . v , B Export History to Fil
na ikono s tremi ¢rtami, izberemo moznost SR~ TR
B Archive History
“Extract Workflow”. o~
4: Ta i= Show

- .
[Convert History to Workflow}

3:He «§ Share or Publish

. . -
afh Set Permissions
2: M:

& Make Private

T:Bev v ~ r w



lzdelava delotoka iz zgodovine (nadaljevanje)

2. Delotok poimenujemo:

“Sequence similarity
between Bet v 1 and

random protein”.

3. Kliknemo na “Create
Workflow”.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow . .
my-first-history

will be shown in gray.

=
Workflow name =785B

8

Sequence similarity between Bet v1 and kandom protein

Create Workflow Check all Uncheck all | 5:blastp Mald 1Svs 'Betv1l @ /' W

Tool History items created 4:Mald1s

1Betv1 3:blastp Mald 1vs 'Betv 1’

Data Fetch L .
4 Treat as input dataset
This tool cannot be used in workflows P 2:Mald1
‘ Betv 1
1:Betv1
2Mald1

Data Fetch
> Treat as input dataset

Mal d 1

This tool cannot be used in workflows

/’

L K

®

OV |

OV |

[ONV N |

ONV 4 |



Spremembe v delotoku

shranimo s klikom na

“Save Workflow”.

Uredimo shemo delotoka

Sequence similarity between Bet v1 and random protein (unsaved changes)

B l~(E[E]~ e

-
- -

4 3:NCBI
BLAST+ blastp

0 x

>

Protein query sequence(s)

’> Protein FASTA subject file to

use instead of a database

-

0 t:Betv1 0 x 2

html, blastxml)

output1 (tabular, tt,  ©

output (input)

O 2Random © x =

i F 4 Replace

output (input) ) File to process

e

O @outfile (input)

D x >

& 5:NCBI D x 9
BLAST+ blastp

Protein query sequence(s)

Protein FASTA subject file to
use instead of a database

output1 (tabular, txt,
html, blastxml)

D)

€

=

;S B @

I Save Workflow

(Galaxy Version 9.:

Label

Add a step label.

Step Annotation

Add an annotation ¢
Annotations are ava



Razlicni nacini za izdelavo delotoka

lzdelava delotoka iz zgodovine ni

edina moznost.

Galaxy omogoca izdelavo delotokov

na tri nacine:
1. & zgodovine
2. Uvoz se pripravljenih delotokov

3. Ustvarjanje delotokov v

urejevalniku (brez zgodovine)

4@ \Workflow Visualize Data~ Help~ User~

Workflows

‘ =+ Create H 2 Import ’

My workflows Workflows shared with Public workflows

me

Search published workflows by query or use the advanced filtering options

Sort by: m v Update time

Agr TUllTJ apuul = 11ivul s GUU - SdasKia

Workflow constructed from history '‘CarpentryConnect Workshop

| ®

Import J

& edited 2 days ago

c.‘?

we v

Find exons with the highest number of features

_, I a2 Import




Urejanje uvozenega delotoka

Copy of Find exons with the highest number of features shared by user le... € =

v

Primer urejanja

uvozenega delotoka:

Remove

& 7:Compare @ X >
two Datasets

#~ 8: Convert
Genomic Inte
BED

Sort Dataset

Odstranimo korak

: - Compare
O ® out_filel (input) B Choose intery

against

O @ outputt

“Select first” (ker zelimo,

O @ out_file1 (input)

da se naslednje operacije

’
<
v delotoku izvedejo na |

celotnem obsegu i
-

H7-Compare O X =
two Datasets

& 8: Convert
Genomic Inte
BED

vhodnih podatkov in ne [

Sort Dataset output is dataset

O @ out_file1 (input) : \

 Compare

samo na prvi vrstici).

1) Choose inten

against *

0 ®@output
0 @ out_file1 (input) outpu

Po odstranitvi koraka

delotok ponovno

povezemo



|z orodjarne izberemo
orodje, ki ga zelimo

uporabiti v delotoku.

Okvircek, ki predstavlja
to orodje, se pojaviv

urejevalniku.

Ko ustvarimo okvircke za
vsa orodja, moramo
okvircke povezati v
smiselno shemo

delotoka.

lzdelava delotoka v urejevalniku

Tool recommendations

F Join

\ # Concatenate datasets
A Concatenate datasets
& Compute
A Filter Tabular
/4 DESeq?2
# Sort

bedtanle Tntersect intervals
¥ wiemmsslon
& Column join
4 Add column
# Unique
A Filter pileup
# Unique lines
# Convert Genomic Intervals To Strict BED
& Cut
# Line/Word/Character count
/4 DAVID
A Join two Datasets
4 Cut

Tools ~
replace
W Hide Sections
Inputs

Text Manipulation
Replace parts of text
Replace Text in a specific column

Replace Text in entire line

Replace chromosome names in a

tabular dataset using a mapping table

Replace column by values which are

defined in a convert file

Regex Find And Replace

Column Regex Find And Replace

Tools e

[ sor]

W Hide Sections

Inputs

Filter and Sort

Sort data in ascending or descending
order

A

Y

Workflow from scratch (unsaved changes)

/~ 1: Replace 0D x >

File to process *

O ® outfile (input)

ACIRE -

JEDD

Workflow from scratch (unsaved changes)

/ 1:Replace 0 x > & 2: Sort

B File to process * ) Sort Dataset

O @ out_file1 (input)

O @ outfile (input)




Protein Pru Ar 1-like

V Galaxy uvozimo aminokislinsko zaporedje
proteina Pru Ar 1-like (UniProt Sifra: Q6QHU2) v

formatu FASTA (iz UniProt). To je protein iz ¢eSnje

(lat. Prunus avium).

& Y (/Y iy
Major cherry allergen Pru av 1.0202 Ne R okt ® ° |
AF-Q6QHU2-F1 | Model 1 | Instance 1555 | A | SER 41 -

SR 3 N Y
\ L :5: ~"k iy, -
Confidence score: 93.44 (High) 3‘ \ _— - }_’; : k¢ ‘;i‘i‘&’ e R




Zagon delotoka “Sequence similarity...”

H H 4 Workflow Visualize Data> Help~ User~
Kliknemo na zavihek Workflow. ; S
History + =2 =
I b d I t k ”S Workflows { <+ Create J X Import J
Zberemo aelioto equence cearch datasets o |
My workflows Workflows shared with Public workflows
. . ] ” . . .
similarity...” in kliknemo na ikono me my-first-history ’
”R 2 Search my workflows by query or use the advanced filtering options ¥ X - - —~
un Workflow”. S5 i@ = 9 g
Sort by: v Update time Display: 1 o
F1lter.‘[ W Show deleted H % Show bookmarked J EE] 6: Pru Ar 1-like o/ F
edited 18 minutes ago neverrin Yy @ ¥ S:blastp Mald1Svs'Betvl @ /&
Sequence similarity between Bet v1 and random protein »
4:Mald1s oV N |
Add Tags @
N . 5 1 ; LoV N |
[Ll|.‘a‘<Hl2Edn]u 3: blastp Mal d 1vs 'Betv 1 V|
2:Mald 1 (o N |
edited 1 day ago we v
Test workflow 1:Betv 1 (oW 4N |
Add Tags @

ODEER >




Zagon delotoka — izberemo Pru Ar 1-like kot vhodni

Izberemo prvi vhodni
podatek: Betv 1

lzberemo drugi
vhodni podatek
(“Random protein”):
v tem primeru Pru Ar
1-like.

Kliknemo “Run
Workflow”.

podatek

Workflow: Sequence similarity between Bet v1 and random protein

(version: 3) o P Run Workflow

Betv1i1”

D D 1: Bet v 1 v

accepted formats ¥

Random protein *

D D 6: Pru Ar 1-like v

accepted formats ¥

Expand to full workflow form.



Spremljanje izvajanja delotoka

V zgodovini se pojavijo vsi
koraki, ki smo jih prej delali

rocno korak za korakom.

X Cancel

5 of 5 steps successfully scheduled.

0 of 3 jobs complete..

X Hide Graph

) 1:Betv1

This is an input

[ 2: Random protein

This is an input

- 75% +

%) Workflow Inputs v

# Step 3: NCBI BLAST+ blastp
s

# Step 4: Replace R

/ Step 5: NCBI BLAST+ blastp
0ov

History +
search datasets
my-first-history

S1.05kB

40
ar

i
n

«
X

L XY

@ 9:blastp Replaceondata6v @ /'

s ‘Betv 1’

+.» 8: Replace on data 6

@/

2 % 7: blastp Pru Ar 1-like vs '‘Bet @ #'

vt

6: Pru Ar 1-like

5:blastpMald 1S vs ‘Betv 1'

(o34

°o/

(@)



Rezultati delotoka

Podobnost med Pru Ar 1- o
my-first-history ’

S133kB a 99

like in Bet v 1: 56,875 %. : e

9: blastp Replace ondata6vs ' @ ¢
Betv 1

8: Replace on data 6 @,/ 0

| 7: blastp Pru Ar 1-like vs ‘Betv @ ¢ W

.

History + =

Podobnost med Pru Ar 1-
search datasets ¥ x
. . . 0 55.625
like S in Bet v 1: 55,625 %. my-first-history ,
S133kB a 9 2
- ]

| 9: blastp Replaceondata6vs' @ # &

Betv 1’
Display



Zakljucek

COMMON

WORKFLOW
e virtualizacija, vsebniki, programska okolja, delotoki LANGUAGE_
e olajsajo analize in poenostavijo ponovljivost nmlfl OW
® izziv je poenotenje / standardizacija .q snakemake

O interoperabilnost vsebnikov

O izmenljivost delotokov - Galaxy

m skupnijezik za delotoke PROJECT

dOCer ANACONDA _IH
(q

MINICONDA B
CONDA

https://www.mrdbourke.com/get-your-computer-ready-for-machine-learning-using-anaconda
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