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My	  work	  
•  Research:	  	  

–  50%:	  staBsBcal	  method	  development	  for	  genomics	  

–  35%:	  applying	  staBsBcal	  methods	  for/with	  collaborators	  

–  15%:	  tool	  development	  (Bioconductor)	  

•  SoLware:	  

–  85%	  R/Bioconductor	  

–  5%	  browsers	  –	  UCSC/IGV	  

–  5%	  command	  line	  

–  5%	  other	  –	  perl/python/Galaxy	  
	  

•  Galaxy:	  Interfaces	  to	  R/Bioconductor	  
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RNA-‐seq	  	  

	  
differenBal	  expression	  

analysis	  

	  

differenBal	  isoform	  

analysis	  

Mortazavi et al., Nature Methods, 2008



Current	  RNA-‐seq	  

workflows	  in	  Galaxy	  

BowBe,	  tophat	  –	  mapping	  reads	  

	  

edgeR	  is	  an	  alternaBve	  to	  ‘cuffdiff’	  

	  

PotenBal	  disadvantages	  of	  cuffdiff:	  

-‐  only	  allows	  2-‐sample	  

comparisons	  

-‐  Can	  be	  problemaBc	  at	  low	  

depth	  /	  short	  read	  (our	  obs.)	  

-‐  complicated	  



edgeR	  workflow	  

(similar	  to	  DESeq,	  

baySeq,	  …)	  



edgeR	  workflow	  

	  

CounBng:	  

-‐  htseq-‐count	  (python)	  

-‐  various	  tools	  within	  

Bioconductor	  



What	  a	  standard	  edgeR	  analysis	  might	  

look	  like	  

library(edgeR)	  

d	  <-‐	  DGEList(counts=D,	  group=grp)	  

d	  <-‐	  calcNormFactors(d)	  

d	  <-‐	  esBmateTagwiseDisp(d)	  

	  

> samples	
  rep condition libtype shortname                   countfile	
1  T1         T      SE     T1.SE S2_DRSC_CG8144_RNAi-1.count	
2  T3         T      PE     T3.PE S2_DRSC_CG8144_RNAi-3.count	
3  T4         T      PE     T4.PE S2_DRSC_CG8144_RNAi-4.count	
4  C1         C      SE     C1.SE   S2_DRSC_Untreated-1.count	
5  C6         C      SE     C6.SE   S2_DRSC_Untreated-6.count	
6  C3         C      PE     C3.PE   S2_DRSC_Untreated-3.count	
7  C4         C      PE     C4.PE   S2_DRSC_Untreated-4.count	
	

Or,	  start	  with	  table	  of	  metadata:	  



What	  a	  standard	  edgeR	  analysis	  might	  

look	  like	  

plotMDS(d,	  col=c("blue","orange")[factor(grp)])	  
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What	  a	  standard	  edgeR	  analysis	  might	  

look	  like	  
de	  <-‐	  exactTest(d)	  

i	  <-‐	  topTags(de,n=nrow(d))	  

rn.de	  <-‐	  rownames(i)[i$table$FDR	  <	  .05][1:500]	  

head(i)	  

	  

> head(tt$table)	
                   logFC    logCPM        PValue           FDR	

ENSG00000151224 7.714164 11.404623 4.599520e-167 7.907494e-163	
ENSG00000134339 7.428391 13.098576 6.366207e-164 5.472392e-160	
ENSG00000173432 7.335286 13.061117 3.179161e-163 1.821871e-159	

ENSG00000138115 7.431459 11.339722 2.968370e-159 1.275806e-155	
ENSG00000141485 8.123902  9.329354 3.578253e-158 1.230347e-154	

ENSG00000160868 7.239692 11.218554 3.996155e-154 1.128469e-150	
	  



DEXSeq	  –	  exon	  counts	  –	  differenBal	  isoform	  

usage	  (edgeR	  has	  a	  similar	  mode)	  



edgeR	  integrated	  into	  Savant	  
Savant Genome Browser 2: visualization and
analysis for population-scale genomics
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edgeR plugin

The analysis of quantitative HTS data (e.g. from RNA-seq
or ChIP-seq) relies on statistical procedures that highlight

differential regions. For example, the density of mapped
reads in a particular genomic region may represent enrich-
ment level of a protein–DNA interaction (ChIP-seq), or
gene expression level (RNA-seq). The edgeR plugin is a
wrapper for software written in the R statistical
programming language for the detection of significantly
differentially enriched regions or expressed genes, relative
to observed biological variation, directly within Savant
(12). The plugin computes on multiple BAM tracks, some
designated as Case and others as Control, and provides a
table of ranked results, including the region locations,
log-fold-changes, P-values and estimated false discovery
rates of the change between conditions.

General,	  can	  be	  applied	  to	  other	  

types	  of	  data	  (e.g.	  ChIP-‐seq)	  



Bioconductor	  and	  Galaxy,	  generally	  
•  RGalaxy	  package	  

The following example illustrates these best practices (this function is in the RGalaxy package under the
name functionToGalaxify:

function (inputfile1 = GalaxyInputFile(), inputfile2 = GalaxyInputFile(),

plotTitle = character(), plotSubTitle = "My subtitle", outputfile1 = GalaxyOutput("mydata",

"csv"), outputfile2 = GalaxyOutput("myplot", "pdf"))

{

data1 <- tryCatch({

as.matrix(read.delim(inputfile1, row.names = 1))

}, error = function(err) {

stop("failed to read first data file: ", conditionMessage(err))

})

data2 <- tryCatch({

as.matrix(read.delim(inputfile2, row.names = 1))

}, error = function(err) {

stop("failed to read second data file: ", conditionMessage(err))

})

data3 <- data1 + data2

write.csv(data3, file = outputfile1)

pdf(outputfile2)

if (missing(plotTitle))

plotTitle <- ""

plot(data3, main = plotTitle, sub = plotSubTitle)

dev.off()

}

<environment: namespace:RGalaxy>



Bioconductor	  and	  Galaxy,	  generally	  
•  RGalaxy	  package	  

6 Adding a function to Galaxy

Now that you have written a function that follows the best practices described above, you can make it

available to Galaxy as follows:

> galaxy(functionToGalaxify,

+ manpage="functionToGalaxify",

+ version="0.99.0",

+ name="Add",

+ package="RGalaxy",

+ galaxyConfig=GalaxyConfig(getwd(), "mytool", "Test Section",

+ "testSectionId")

+ )



Bioconductor	  and	  Galaxy,	  generally	  
•  Mentored	  projects	  at	  BioC	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Ross	  Lazarus	  (BakerIDI,	  Melbourne)	  



Some	  challenges	  in	  making	  R/

Bioconductor	  tools	  available	  (to	  Galaxy)	  
•  How	  to	  allow	  facilitate	  general	  design	  matrices?	  

	  

> design <- model.matrix( ~ libtype + condition, samples)	
> design	
                          (Intercept) libtypeSE conditionT	
S2_DRSC_CG8144_RNAi-1.bam           1         1          1	
S2_DRSC_CG8144_RNAi-3.bam           1         0          1	
S2_DRSC_CG8144_RNAi-4.bam           1         0          1	
S2_DRSC_Untreated-1.bam             1         1          0	
S2_DRSC_Untreated-6.bam             1         1          0	
S2_DRSC_Untreated-3.bam             1         0          0	
S2_DRSC_Untreated-4.bam             1         0          0	



•  How	  to	  specify	  metadata?	  

•  How	  to	  adequately	  give	  all	  the	  plopng	  
opBons?	  

•  Versioning	  

• Making	  reproducible	  analyses	  available	  

•  Only	  polished	  analyses	  made	  available?	  

•  CitaBons	  

•  Best	  pracBces	  –	  mulBple	  best	  pracBces?	  

Some	  challenges	  in	  making	  R/

Bioconductor	  tools	  available	  (to	  Galaxy)	  





Bioconductor	  meeBng	  in	  Zurich	  –	  December	  13-‐14	  


