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Why TMM and Limma

• Many normalizations have been developed for 
RNA-seq data

• Many methods are also available for detecting 
differentially expressed genes

• TMM and Limma have been shown to be 
robust and accurate (along with a method 
called DESeq)



https://academic.oup.com/bib/article/14/6/671/189645

https://academic.oup.com/bib/article/14/6/671/189645
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Figure 2: Comparison of normalization methods for simulated data 
with equal library sizes and the presence of ...

"Only DESeq and TMM are able to 
control the false-positive rate while 
also maintaining the power to 
detect differentially expressed 
genes."

“The Total Count and RPKM 
normalization methods, both of 
which are still widely in use, are 
ineffective and should be 
definitively abandoned in the 
context of differential analysis.”

https://doi.org/10.1093/bib/bbs046


https://genomebiology.biomedcentral.com/articles/10.1186/gb-2014-15-2-r29

https://genomebiology.biomedcentral.com/articles/10.1186/gb-2014-15-2-r29
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Figure 3: False discoveries on the basis of mock comparisons in 
the (A) mouse and (B) human data. In each mock ...

"For instance, in the inherently more heterogeneous human data, only DESeq and limma were 
able to produce low rates of false positives even if the number of samples was increased"

https://doi.org/10.1093/bib/bbt086

