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I heard you need to create
a TPS Report. Here, T've
got an R script that does

that alreagy-
/ WHY DOES

Your SCRIPT
KEEP DYING?

Oh, you need to
download these 5
packages first.

I did, and
it still
doesn't
~ work!

N

Well, it worked when I
wrote it 3 weeks ago.

Grr.

v Package
updates...

Full reproducibility requires the possibility to
recreate the system that was originally used to

generate the results.
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What is Conda?

Conda is a package, dependency, and environment manager.

Works for software developed in any programming language.

Decent Getting there... Well done!
Manuscript.docx Manuscript.docx environment.yml|
Methods Methods channels:
- conda-forge
We used: We used: - bioconda
dependencies:
Bowtie2 Bowtie2 (v2.3) - bowtie2=2.3
Samtools Samtools (v1.6) - samtools=1.6
HTSeq HTSeq (v0.9) - htseg=0.9
N
Y

User install manually
(including all needed
dependencies).

Conda creates an

environment with the listed
packages and dependencies

automatically.

CONDA



Package manager CONDA

Conda package: compressed tarball (system-level libraries, Python or other modules, executable programs, or other components).
Conda keeps track of the dependencies between packages and platforms.
Conda packages are downloaded from remote channels.

conda 1nstall -c conda-forge matplotlib

Fetching package metadata
Solving package specifications:

Package plan for installation in environment /Users/varemo/Applications/miniconda2/envs/test-r2:

The following packages will be downloaded:

sqlite-3.13.0 . conda-forge
libpng-1.6.24 conda-forge
python-2.7.12 . conda-forge
certifi-2016.8.31 conda-forge
freetype-2.6.3 1 conda-forge
functools32-3.2.3.2 . conda-forge
numpy-1.11.1 . . defaults
pyparsing-2.1.8 . conda-forge
pytz-2016.6.1 conda-forge
six-1.10.0 : conda-forge
cycler-0.10.0 _ conda-forge
python-dateutil-2.5.3 . conda-forge
setuptools-26.1.1 _ conda-forge
matplotlib-1.5.3 nplllpy27 O . conda-forge
wheel-0.29.0 py27 0 conda-forge
conda-forge

The following NEW packages will be INSTALLED:

>>> 1mport matplotlib




Environment manager CONDA

- Conda environment: directory that contains a specific collection of Conda packages that you have installed.
- Packages are symlinked between environments to avoid duplication.

$ conda create --name envl —-c bioconda fastqgc
$ fastgc --version

S source activate envl
S (envl) fastgc --version

S (envl)source deactivate
$ conda create --name env2 —-c bioconda python=3 snakemake

S python --version

S snakemake —--version

S source activate env?2
S (env?2)python --version

S (env?)snakemake —--version

S (env?2)




Defining and sharing environments CONDA

environment.yml - Create an environment from specifications in a file.
- All additional dependencies will be included.
channels: . ) .
_ conda-forge - The environment.yml file can be shared with others and used to recreate
- bioconda the environment on other systems.
dependencies:

- fastqc=0.11

- sra-tools=2.8

- snakemake=4.3.0
- multigc=1.3

- bowtie2=2.3

- samtools=1.6

- htseqg=0.9

- graphviz=2.38.0 .
Z;;7 S conda env update —-f environment.yml

S conda env create --name project a -f environment.yml

- Update existing environment after adding new packages to environment.yml:

- Export existing environment as new yaml file (also includes dependencies):

$ conda env export > environment full.yml
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he tutorials

A few practical notes...



OPEN 8 ACCESS Freely available online

O PLOS |one

RNA-Seq Reveals Differential Gene Expression in

Staphylococcus aureus with Single-Nucleotide
Resolution

Joseph Osmundson®, Scott Dewell?, Seth A. Darst'

Methicillin-resistant Staphylococcus aureus
(MRSA):

is resistant to broad spectrum beta-
lactam antibiotics

lead to difficult-to-treat infections in
humans

Lytic bacteriophages have been suggested
as potential therapeutic agents, or as the
source of novel antibiotic proteins or
peptides.

One such protein, gp67, was identified as a
transcription-inhibiting transcription factor
with an antimicrobial effect.

To identify S. aureus genes repressed by
gp67, the authors expressed gp67 in
S. aureus cells.

RNA-seq was performed on S. aureus
strains:

RN4220 with pRMC2 with gp67
RN4220 with empty pRMC2
NCTC8325-4

ORF

RNA expression level

The analysis workflow

get_genome_fasta

l

index_genome

S}

Scanning electron micro-graph of a
human neutrophil ingesting MRSA
get_SRA by _accession

t S

Coding sequence =

IAAAAAAAA | mRNA
_— e o e fastqc align_to_genome
RNA fragments l cDNA
=————— & — & — WL l
l with adaptors
ATCACAGTGGGACTCCATAAATTTTTCT
CGAAGGACCAGCAGAAACGAGAGEYYYYY Short sequence reads Go rt—bara Get—genome—gﬁa
GGACAGAGTCCCCAGCGGGCTGAAGGGG
ATGAAACATTAAAGTCAAACAATATGAA l /
:'53 Exonic reads multiqc generate_count_table generate_rulegraph
SN — poly(A) end reads

Mapped sequence reads

Nucleotide position



The tutorials

Environment management
Set up and manage the project environment

Version control
Track and backup your project history

git

Reports

Connect code, output and text in fancy reports

R Markdown
from (@ Studio

Containerization
Make your project self-contained and distributable

CONDA
oS
N\

Start here!

Workflow management
Move from separate scripts to a connected analysis

()} Snakemake

Notebooks

Document your exploratory analysis

— Jupyter

*docker

Reproducible Interactive
environment notebooks

Do it alll Workflow




Getting started

# NBIS Reproducible research course

Docs » Tutorials » Introduction to the tutorials

[ scorchgors
- Clone course git repository to get all files needed for
Welcome - -
tutorials! Introduction to the tutorials

About

Welcome to the tutorials! Here we will learn how t

- Each tutorial will run in a specific subdirectory within
reproducible research course, make sure you
are running from the right place!

Schedule reproducible using the tools:

Travel info

+ Conda
* Snakemake

. . . . . Introduction to the tutorials . Git
- Exception: the git tutorial will be run in a user-created P e
directory outside of I . Jomf
. * Docker
reproducible research course. -
- - For Mac / Linux users
The case study

For Windows users
The tutorials We will be running a small bioinformatics project a

Conda different steps of setting up a reproducible researc
- background and analysis steps are very briefly des

http://nbis-reproducible-research.readthedocs.io



http://nbis-reproducible-research.readthedocs.io/

