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what is docker?

• Docker uses LinuX Containers 
(LXC), which run in the same 
operating system as its host 

• This allows it to share a lot of the 
host operating system resources
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VE vs. VM
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getting started!

• docker supported natively on Red Hat Enterprise 7 

• for Windows/Mac, use boot2docker:  http://boot2docker.io 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using docker

• two modes for creating a docker image:  
 
1) interactively using docker run and docker commit  
 
2) statically using docker build  

• I prefer the static build for reproducibility and clarity
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getting started!

• docker has a nice web-based interactive tutorial: 
https://www.docker.com/tryit

$ sudo docker search ubuntu

$ sudo docker pull ubuntu

$ sudo docker run -i -t ubuntu /bin/bash
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basespace app
simple app, slightly more complicated docker build…
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• Illumina BaseSpace 

• nice GUI for genomic apps, runs in AWS 

• apps packaged and deployed using docker
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 tremendous volumes of data that can be produced by mass spectrom-
etry and other functional genomic assays, now more than ever there 
exist major analytical advantages to designing studies combining 
transcriptomic and proteomic data22.

Importantly, those studies that have attempted deliberate coanalysis 
of RNA and protein have consistently observed a limited correla-
tion (between 0.5 and 0.7) in abundance. As such, measurements of 
mRNA abundance alone are insufficient to be considered predictive 
of protein abundance54–56, reinforcing the requirement for cellular 
analysis at the proteome level. The cause for this poor correlation is 
probably a combination of biological and technical factors57, where 
such biological factors include cellular heterogeneity, alternative splic-
ing, post-transcriptional regulation, post-translational modifications, 
protein turnover and protein localization. It is therefore essential for 
our deeper understanding of cellular mechanics, especially in highly 
heterogeneous tissues such as those of the CNS, to minimize technical 

variability so that samples subjected to multi-omic analysis are of high 
quality, inherently comparable and processed with consistency.

A promising recent innovation allows direct profiling of the 
translatome, or the set of actively translating RNAs engaged by the 
polyribosome, thus enabling analysis of RNA at a point closest to the 
production of protein58 (we discuss so-called RiboTag or TRAP meth-
ods and their utility in the CNS below). A more detailed assessment of 
translational control59 can be obtained by sequencing the very short 
fragments of RNA contained within the ribosome itself17. So-called 
ribosome profiling allows, for the first time, a transcriptome-wide 
survey of the positions of ribosomes on the RNA transcript, includ-
ing precise identification of open reading frames. When compared 
to the relative abundance of those same transcripts, the approach 
has formalized the concept of translational efficiency, a mechanism 
through which cells may have the ability to modify protein output 
while maintaining stable RNA abundance simply by increasing the 
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Figure 1 Integrated genomic, transcriptomic and proteomic analyses and the central dogma. (a–c) Illustrated are the three canonical processes of the 
central dogma, the common methods by which genome-wide data are obtained and the information provided by these data. (a) Whole-genome or exome 
sequencing provides genomic variant information. An example multi-exon gene is annotated with two isoforms, differentiated by a skipped penultimate 
exon, and contains several nonsynonymous mutations identified by whole-genome sequencing, exome sequencing or genotyping microarray (SNPchip). Each 
homozygous or heterozygous missense mutation causes a change in the codon at its respective position, and a nonsense mutation leads to a premature stop 
codon in the penultimate exon of the first isoform. (b) These mutations are reflected in the maternal (m) and paternal (p) transcripts produced for each 
isoform and are detected in the reads obtained from RNA-seq, which also detects an RNA-edit site in all transcripts. RNA-seq quantification reveals that the 
second isoform is predominantly expressed based on the subset of reads (red) that are able to distinguish the first from the second isoform. Also evident from 
the quantification is that the maternal transcript of isoform 2 is primarily expressed (ASE) based on a different subset of reads that span the heterozygous 
variant. (c) Whole-proteome analysis by mass spectrometry produces spectra that can be matched against a database derived from the maternal and paternal 
transcripts and also produces peptides that span the positions of the homozygous and heterozygous variants. The abundances of these peptides support the 
RDD and allelic bias observed in RNA-seq. The spectra also suggest the presence of a post-translational modification, and the absence of peptides toward the 
C terminus of the first isoform lead, for example, to the inference that no protein is produced for this isoform. UTR, untranslated region; CNV, copy-number 
variants; AS, alternative splicing; LC-MS/MS, liquid chromatography–tandem mass spectrometry; NMD, nonsense-mediated decay.
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my app

• ‘RNA-Seq Translator’ 

• developed as part of the much larger ‘Brightspark' 
collaboration between Illumina, ABSciex, and Yale 

• aim to more meaningfully integrate RNA & protein analysis
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Brightspark
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