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NGS data analysis
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Bioinformatics workflow (pipeline)
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Bioinformatics workflow (pipeline)

bcl_to_fastq
run_name: runl
primer_trimming
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Bioinformatic workflow management

a Analysis workflow

Transcript expression quantification
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Step 2: index creation

Salmon v.1.3.0
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b Traditional pipeline

Requirements Platform-specific
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Bioinformatic workflow management

- Reusability and Reproducibility
- Parallelization and Scale
- Error solving / debuging
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Bioinformatic workflow managers

Which Bioinformatics Workflow Manager / Tool / Platform / Standard do you use or prefer?
bit.ly/biowl

549 responses

@ None

@ SnakeMake
// @ NextFlow
/ @ Common Workflow Language

@ Seven Bridges Genomics

@ Luigi/Sciluigi
@ Niassa / Apache Oozie

@ GalaxyProject
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Common Workflow Language (CWL) WORKFLOW

LANGUAGE

- Pushed by EU projects
- Not big grassroots community

# What type of CWL process we have in this document.
class: CommandLineTool
# This CommandLineTool executes the linux "echo" command-line tool.

- Scripts in .yaml format

# The inputs for this process.
inputs:
message:
type: string
# A default value that can be overridden, e.g. —-message "Hola mundo"
default: "Hello World"
# Bind this message value as an argument to "echo".
inputBinding:
position: 1
outputs: []
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Galaxy project = Galaxy

PROJECT
- Workflow manager with GUI

- Biologists can do their own analysis 7?77
- It can work - EMBL f

Analyze Data Workflow

red Data Visualization Help User
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Tools | Options ~ | Edit History | Options + |
s s
search tools
t Dat m Name: 1] M
Join two Queries on data 3 and data 1 Lsich
Send Data
) 14: Draw phylogenyon @& (J &
ENCODE Tools Info: data 12
Lift-Over
Text Manipulation 13: Draw phylogenyon ® { %
Database/Build: data 11
Convert Formats -
Click to Search or Select i
FASTA manipulation
e o 12: Find lowest
Filter and Sort Number of comment lines: diagnostic rank on data 10
loin, Subtract and Group =]
Extract Features ——\ 11: Find lowest @0 R
EEteiSeauences ( Save ) diagnostic rank on data 9
Fetch Alignmen Auto-detect )

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
Metagenomic analyses
Human Genome Variation
Genome Diversity
EMBOSS

NGS TOOLBOX BETA

<«

This will inspect the dataset and attempt to correct the above column values if
(hey are not accurate.

Change data type

New Type:
tabular v

This will change the datatype of the existing dataset but not modify its
contents. Use this if Galaxy has incorrectly guessed the type of your dataset.

Save
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Nextflow

- Great deployability
- Great existing workflow repository

nf-core

EPCEITEC

#!/usr/bin/env nextflow

nexciflow

params.in = "$baseDir/data/sample.fa"

/*
* Split a fasta file into multiple files

process splitSequences {

}

/*

* Reverse the sequences

input:
path 'input.fa'

output:
path 'seq *'

awk '/*>/{f="seq "++d}

nnn

process reverse {

input:
path x

output:
stdout

nnn

cat $x | rev

{print > f}' < input.fa
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Snakemake

bcl_to_fastq .
rule bcl to fastqg:

rule primer_ trimming:

input: fastg="{run name}/raw fastqg/{sample}.fastqg"
sample: samplel - i

output: fastg="{run name}/trimmed/{sample}.trimmed.fastqg"
shell: "cutadapt {input.fastq} > {output.fastq}"

' alignment l rule alignment:
Gaﬁant_ca"ing) (ch_analysis) rule VC: rule CNV:

H' results_report ” rule results_ report:

EPCEITEC
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shakemake
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Snakemake

wildcards - filled
during run

rule primer trimming:
input: fastg="{run name}/raw fastqg/{sample}.fastqg"

-

rUle header h output: fastg="{run name}/trimmed/{sample}.trimmed.fastqg"

EPCEITEC

shell: ”"cutadapt {input.fastq} > {output.fastqg}"

| !

rule body variables
defined in
header

shakemake
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Snakemake

bcl_to_fastq A
rule bcl to fastq:

rule primer trimming:
(pmeMmmmg) input: fastg="{run name}/raw fastqg/{sample}.fastqg"
sample: samplel - —

output: fastg="{run name}/trimmed/{sample}.trimmed.fastqg"
shell: "cutadapt {input.fastq} > {output.fastqg}"

'm@mmm' rule alignment:
(variant_calling) (CNV_anaIysis) rule VC: rule CNV:

output: "{run name}/CNV/{sample}.CNV.tsv"

| results_report | rule results report: /

input: vcf = "{run name}/VC/{sample}.vcf"
cnv = "{run name}/CNV/{sample}.CNV.tsv"

config file.json

EPCEITEC
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Snakemake [ —~

shakemake

» Simple shell script

shell: {input} {output}
» Combine languages
python
run:
if {params.cluster} is TRUE:
R( {input} )
else: ) R
shell( {input} {output}”)
= shell

» Wrap it in separate script
script:

» Separation of logic and functionality
» Organization

» Re-usability
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Conda / Anaconda / Bioconda

ANACONDA

= miniconda
+ 150 high quality packages,

MINI CONDA

= conda
+ python
+ base packages

,.e"" N Bioconda is a distribution of bioinformatics software realized as a channel
K for the versatile Conda package manager.

EPCEITEC
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Conda

Computational Easy
Independence  QOverhead configuration

=111
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Conda

- Easy installation and management
- Instalation recepies:

conda install vardict
conda update vardict
conda remove vardict
conda env create -f myenv.yaml -n myenv

- Isolated environments:

channels:

- conda-forge

- defaults
dependencies:

- pandas ==0.20.3

- statsmodels ==0.8.0
- r-dplyr ==0.7.0

- r-base ==3.4.1

EDPCEITEC

CONDA
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Conda CONDA

Cheat sheet

— https://docs.conda.io/projects/conda/en/4.6.0/ downloads/52a95608c49671267e40c689e0b
c00ca/conda-cheatsheet.pdf

Google it

— conda [bioinformatics tool name]
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Computational resources and execution

Snakemake is quite flexible in cluster execution
https://snakemake.readthedocs.io/en/stable/executing/cloud.html

I Nothing works as advertise ©
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