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Tentative title: Systematic evaluation of quality control and sources of variation in distributed RNA-sequencing experiments
We will initially start working on the mRNA part, when there is enough overlap in methodology and when we can nicely contrast results,  we will also discuss miRNA sequencing.
Main messages:

-RNA-seq can be performed in a highly reproducible fashion, even when distributed over different sequencing centers

-We propose several important qc criteria that people should look at in their RNA-seq experiments
-We identify several sources of variation that people may account for in their RNA-seq analyses

Lay-out of the study:

466 LCL, 7 sequencing centers, 5 samples with independent sample preps in same and all centers, 168 samples resequenced in a single lab with slightly lower coverage.

Analysis done and to be done for the different parts of the study:
Covariates analyzes so far should be divided in qc measures (measures calculated after the sequencing) and sample properties (important to identify sources of variation and explain different qc parameters)

The long list of 237 covariates should be further trimmed since many of them are highly correlated. Tuuli will perform PCA-like analysis on the QC parameters themselves and Jonas will annotate the components.

A. Quality control measures 

-Base quality

-Clipping profiles (adapters, low quality bases) 

-Nucleotide content (and standard deviation therein)

-Mapping parameters (to genome, exons, splice junctions, gene coverage etc)
-Duplicates

-…

B. Sources of variation

-Lab

-RNA integrity and concentration

-Insert size (and standard deviation therein)

-Flowcell

-Library and sequencing dates

-…

Hereafter:

1. Identify qc distributions of parameters and outliers (Jonas)

2. Correlate qc parameters with sources of variation (Jonas)

3. Calculate correlations between samples before mapping (k-mer profiling; Irina). Identify outliers
4. Calculate correlations between samples after mapping (all vs all) on exon and transcript level (use Optimal Power Space Transformation followed by Pearson (Micha to look into the influence of zero values)). Identify outliers based on D-statistic (median Pearson)

5. Stepwise regression of sources of variation (Tuuli) and ANOVA on replicated samples to quantify sample vs lab effects (Peter)

6. Identify transcripts differentially expressed between labs and correlate those with qc parameters and intrinsic properties of the transcripts (limma, Peter) 
