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Bioinformatics |

https://en.wikipedia.org/wiki/Bioinformatics

Bioinformatics &'/ baz.ou mfer mestrks/ is the application of computer science and information technology to the field of biology and

medicine. Bioinformatics deals with algorithms, databases and systems, web artificial and soft |
computing, information and computation theory, software engineering, data mining, image processing, modeling and simulation, signal i
processing, discrete mathematics, control and system theory, circuit theory, and statistics. Bioinformatics generates new knowledge as well
as the computational tools to create that knowledge.
Commonly used software tools and technologies in this field include Java, XML, Perl, C, C++, Python, R, MySQL, SQL, CUDA, MATLAB, =
and Microsoft Excel. i
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More specifically
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Bioinformatics and R

» Script language providing infrastructure (DB, connectivity,
plotting)
» Data analysis: e.g. from corresponding task views at CRAN

» Multivariate methods
» Machine learning

» Genetics

» Medical image analysis

BioConductor
http://www.bioconductor.org/

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Bioconductor provides tools for the
analysis and comprehension of
high-throughput genormic data.
Bioconductor uses the R statistical
programming language, and is open
source and open development. It
has two releases each year, 554
software packages, and an active
user community. Bioconductor is
also available as an Amazon
Machine Image (AMI).

Join us at BioC 2012, July 24-25.

Install

Microarrays

Impart Affymetrix, Illumina, Nimblegen,
Agilent, and other platforms. Perform
quality assessment, normalization,
differential expression, clustering,
classification, gene set enrichment,
genetical genemics and ather workflows
for expression, exon, copy number, SNP,
methylation and other assays. Access
GEDO, ArrayExpress, Biomart, UCSC, and
other community resources.

Variants

Read and write VCF files. Identify
structural location of variants and
compute amina acid coding changes for
non-synenymous variants. Use SIFT and
PolyPhen database packages to predict
consequence of amino acid coding

Developers About

Sequence Data

Import fasta, fastq, ELAND, MAQ, BWA,
Bowtie, BAM, off, bed, wig, and other
sequence formats. Trim, transform, align,
and manipulate sequences. Perform
quality assessment, ChIP-seq, differential
exprassion, RNA-seq, and other
workflows. Access the Sequence Read
Archive.

Annotation

Use microarray probe, gene, pathway,
gene ontology, homolegy and other
annotations. Access GO, KEGG, NCBI,
Biomart, UCSC, vendor, and other
sources.

High Throughput Assays

Import, transform, edit, analyze and

changes.
visualize flow cytometric, mass spec,
HTQPCR, cell-based, and other assays.
& Mailing Lists Subscribam Events u News
CSAMA 2012 (C Statistics for Bioconductor 2.10 released
Re: error under "helust” for expressi... Genome Biolog Following the usual 6-menth cycle, the
2012-05-16T08:58:092 01 - 06 July 2012 — Brixen-Bressanene, Italy released
BioC 2012 2.9 on April 2nd, 2012. This release comprises

Recommend some R packages source 554 software packages and more than 600

24- 25 1uly 2012 — Seattle, WA, USA up-to-date annotation packages. It has been

2012-05-16T02:09:092 See all events » expressly designed to work with R 2.15.

BioConductor: Structure
A set of related packages

Version 2.10 (April 2012)
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Software tools: 536 packages

v

Annotation data: 624 packages

v

Experimental data: 118 packages

v

Core set of interacting packages

v

Contributed packages built on top/around/besides

Installation

From repository:

1. Download installer:
source ("http://bioconductor.org/biocLite.R")
2. Download packages by name (automatic dependencies):

biocLite("limma")

Calling biocLite () installs three core infrastructure packages:
» Biobase
» IRanges

» AnnotationDbi
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Documentation A common workflow

http://www.bioconductor.org/help/ Different focus from conventional statistical analysis
> (Books) » Read
» Mailing lists (w. archives) > Pre-process
» Workflows » Analyze
» biocViews (hierarchical tags) » Annotate
» Report

v

Vignettes (within packages)
... mostly in this order.

Outline for today

1. Gene expression microarrays
» As example application
Demonstrate workflow
Highlight BioC generals (classes, annotation, repositories etc.)
Highlight BioC specifics in using R
2. RNA-seq

» Of special interest for some
» New and exciting
» Pedestrian coverage
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