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Bioconductor

« Statistical analysis and Y o e N e
comprehension of high-throughput

genomic data Bioconductor

- Sequencing, microarrays (expression,
methylation, copy number, ...), flow BioC 2016
. Install » Learn »
Cyto m etry, p rOteom ICS’ LI ‘;37;2[;50206[’:0;;Z:‘:usilftcv(;;‘lf:r::;e Get started with Bioconductor

Biology Connect, this year at

Install Help Developers About

Master Bioconductor tools

= Install Bioconductor = Courses
Stanford University, June 24

* Open-source, open-development, = e

= Latest newsletter = Literature citations

Wi d e I u Sed About IF;)!thM\/\ ;s on twitter Eiog\mom work flows
y BIOCOI’IO’UCfOf \(i‘czjrg:;umty resources
Bioconductor provides tools for the
[] 1 analysis and comprehension of high-
- 1100 'packages' from core team and
Bioconductor uses the R statistical
H t t' I t 1 b t programming language, and is open
I n e rn a IO n a CO n rl u O rS source and open development. It .
has two releases each year, 1104 Use » Develop 7
. . . . software packages, and an active Create bioinformatic solutions with Contribute to Bioconductor
- 14,000 full-text citations in the literature B
N = Use Bioc ‘devel
! ;Izzhai:rx:zllﬁrl‘nl‘eg:)s ::d%e(:er:a;on = Software, Annotation, and Experiment = ‘Devel’ Software, Annotation and
. Docker images packages Experiment packages
. = Amazon Machine Image « Package guidelines
- 2 50 OOO u n Iq u e I P d OWn IO adS / ye ar = Latest release annoucement = New package submission
H N ews « Support site - Developer resources

= Build reports

* Established 2002 e
= Bioconductor F1000 Research Channel
launched.

= Orchestrating high-throughput genomic
analysis with Bioconductor (abstract) and

- Academic motivation — rigorous statistical

Read our latest newsletter and course

material.

analysis of microarray expression data e e b s

bioconductor.org/packages/.../BiocViews.html »

... the genetics community is fortunately familiar with the ... principles of stewardship of modular software embodied in
the Bioconductor suite (http://www.bioconductor.org/). The journal has sufficient experience with these resources to
endorse their use by authors. Nature Genetics 46, 1 (2014) doi:10.1038/ng.2869



File Edit Code View Plots Session Build Debug Tools Help

Console R Markdown «

~/a/bioC/Docs/Talks/Cl14CC/

> dds = DESeq(DESegDataSet(airway, ~ cell + dex))
estimating size factors

estimating dispersions

gene-wise dispersion estimates

mean-dispersion relationship

final dispersion estimates

fitting model and testing

> plotMA(dds, alpha:.@lﬂ

@ Report.Rmd
WEQ, 7+ & KnitHTML -
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2 title: "Biloinformatics Report

author: "Martin Morgan"

date: "March 12, 2016"

output: html_document

- # Introduction
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10 It is very easy to create

11

12 Reports can include figures, tables, analytic results,

interactive applets., etc.
13
14~
15 ## R code evaluated when report produced
16 library(DESeq2)
17 library(airway)
18 data(airway)

# example data set

~= Run

advanced reports in a fully
reproducible way. Reports can be distributed as PDF, HTML,

**{r, warning=FALSE, message=FALSE, echo=FALSE}

19 dds = DESeq(DESegDataSet(airway, ~ cell + dex))

20 plotMA(dds, alpha=.01)
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Bioinformatics Report

Martin Morgan
March 12, 2016

Introduction SEPA: Single-Cell Gene Expression Pattern Analysis

() 127.0.0.1:6302 ¢ | |Q search wBE O 3 A & =

It is very easy to create advanced reports in a fully reproducible way. Reports

. . . . Youtube short video d
Reports can include figures, tables, analytic results, interactive applets., etc. outube snortvideo demo

Main Menu Instructions:
@ Reading in Gene Single cell data should be prepared in a matrix-like data format. Each row corresponds
Expression Profile to a gene/feature and each column corresponds to a single cell.
- Analysis for True Notice that each row should have the same number of entries, especially for the
Experimental Time header (first row, see example below)
w) LR SRTALET T, MRARA MBS M A A - .
— e ’ Analysis for Pseudo . - L
. Remove all the single or double quote in the expression file
Temporal Cell Ordering
o | ’ Pattern Comparison Please make sure the data is correctly read in before any further analysis is
A > About conducted. Adjust the options on the left to read in different file formats.
0 A typical example of tab-delimited file format:
& ° 7
%
-S o Select Step Gene TO_AO1 TO_BO1 T1_GO02 T1_GO1
o o . S0X2 0.455 0.543 0.000 2.188
] B CERERE S PAT1 0.231 2.792 1.222 0.000
2] Data
o oo
< - Step 2: Choose species and
identifier
o . )
— ] O Step 3: Take logarithm (optional)
© Step 4: Filter genes and cells
w o (optional)
I I I
1e-01 Te+01 Te+03 Step 1: Input Gene
Expression Data (See
mean of normalized counts Instructions on the
right!)
Choose File

Browse... No file selected.



Academic development and use

« Contributed packages « Package discovery

- Often from independently

funded projects - Software ontology

- Reviewed for technical - 'Landing' pages
soundness
o | . e Use
- Diversity of quality, motivation
. Best practices - Vignettes
- Version control - Runnable examples
- Unit tests, coverage statistics

— Active support site
— Nightly builds

— Courses & conferences
— 6-month release schedule

https://bioconductor.org
https://support.bioconductor.org


https://bioconductor.org/
https://support.bioconductor.org/

Translational / Clinical Integration

OncoPrint for TCGA Lung Adenocarcinoma, genes in Ras Raf MEK JNK signalling

* Very easy to ‘'wrap’

Computations Into... et §|"I"'“'|“"'ii'i"""i"'“' e TR o
_ :(5] i IIIIII HIIIIIIIIIIIIIIIIIIIII g::is =
— Static reports o IR il e
. . . 6% Il [ I mAPKS I
- Dynamic applications e T A g
5% [i T mapk7
. 4% [ ML MAP2K4 ] Alternations
» Many packages / groups do this B ol
- No standardization on . | T v |
presentation of results 2= I | . o |
. . 2% |l [/ MAPK14 |
- Limited formal assessment of o 111 I ' s |
utility to translational community = s

- Demanding skill sets required for

successful analysis / development ComplexHeatmap :oncoPrint()
/ presentation



Paths to Commercial Participation

Third-party use / reimplementation

- Heterogeneity of licenses

SBIR & other funding collaborations

- Infrastructure to benefit the project
Contracts

- Strong influence on development direction
Sponsorship, e.g., of our annual conference

- Fostering community and developing human resources


https://bioconductor.org/BioC2016
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