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Scope: what is meta-analysis?

= Broad definition: the full scope of among-study analysis
= Narrow definition: a synthesis of per-study estimates

= Not: pooling of per-patient data (“mega-analysis”)

“We understand meta-analysis as being the use of statistical
techniques to combine the results of studies addressing the same
question into a summary measure.”

Villar et al. (2001)



Preparation: downloading datasets

= GEOquery: :getGEO( ) is a workshorse
* maximum coverage, minimum frills
* processed data and metadata as uploaded by authors

* no probeset to gene mapping

= ArrayExpress
e also includes many GEO datasets

* Bioconductor package has search features

= |nSilicoDB

® more curation, less coverage



Preparation: downloading datasets
(cont’d)

= A couple helpful functions from LeviRmisc
e getGEO2 ( ): consolidate and simplify getGEO( ) output

e geoPmidLookup( ): look up experiment and publication data from
GEO and Pubmed, put in dataframe

## BiocLite("lwaldron/LeviRmisc")
library(LeviRmisc)
df <- geoPmidLookup(c("GSE26712", "PMID18593951"))

## [1] "WARNING: please set your email using Sys.setenv(email='name@email.com')"

df[, c(1:3, 15, 16)]

## pubMedIds platform_accession platform_summary journal
## GSE26712 18593951 GPL96 hgul33a Cancer Res.
## PMID18593951 18593951 <NA> <NA> Cancer Res.
## volume
## GSE26712 68

## PMID18593951 68


https://github.com/lwaldron/LeviRmisc

Preparation: curation

= Per-sample metadata must be standardized across studies

= Process is error-prone, template-based syntax checking
recommendable

* e.g. using the template and checker for curatedOvarianData.


https://bitbucket.org/lwaldron/curatedovariandata/src/tip/curation/ovarian/src/template_ov.csv
https://bitbucket.org/lwaldron/curatedovariandata/src/tip/src/checkCurated.R
http://www.bioconductor.org/packages/release/data/experiment/html/curatedOvarianData.html

Preparation: preprocessing and
gene mapping

= |t is possible and desirable to synthesize across array platforms

* or spanning array and RNA-seq

= Common preprocessing is desirable but not necessary

e deal with non-standardized preprocessing through feature scaling, e.g. z-
score

= Must standardize gene / feature identifiers



Preparation: duplicate checking

= duplicate samples bias meta-analysis

* doppelgangR Bioconductor package for high-throughput duplicate checking
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C: Matching RNAseq to microarray, D: matching cell lines between
CCLE and NCI-60

Waldron L, et al.: The Doppelganger Effect: Hidden Duplicates in
Databases of Transcriptome Profiles. . Natl. Cancer Inst. 2016, 108.



Fixed and Random Effects
Synthesis
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= Fixed effect: population mean of all studies is 6

» Random effect: population mean of study & is
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