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            Abstract
RNA-seq is an effective method for studying the transcriptome, but it can be difficult to apply to scarce or degraded RNA from fixed clinical samples, rare cell populations or cadavers. Recent studies have proposed several methods for RNA-seq of low-quality and/or low-quantity samples, but the relative merits of these methods have not been systematically analyzed. Here we compare five such methods using metrics relevant to transcriptome annotation, transcript discovery and gene expression. Using a single human RNA sample, we constructed and sequenced ten libraries with these methods and compared them against two control libraries. We found that the RNase H method performed best for chemically fragmented, low-quality RNA, and we confirmed this through analysis of actual degraded samples. RNase H can even effectively replace oligo(dT)-based methods for standard RNA-seq. SMART and NuGEN had distinct strengths for measuring low-quantity RNA. Our analysis allows biologists to select the most suitable methods and provides a benchmark for future method development.
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                    Figure 1: Methods for total RNA-seq.[image: ]


Figure 2: Metrics for sequence alignment and uniformity of coverage.[image: ]


Figure 3: 5â€²-to-3â€² sequence coverage.[image: ]


Figure 4: Expression metrics.[image: ]


Figure 5: Length and GC biases in expression metrics.[image: ]


Figure 6: Performance for actual degraded samples.[image: ]
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Change history
	02 December 2013
In the version of this article initially published, in the Online Methods "RNase H libraries" section, the sentence beginning with "We added 5 Î¼l preheated RNase H...." should have read "We added 5 Î¼l preheated RNase H reaction mix that contains 10 U of Hybridase Thermostable RNase H (Epicentre), 0.5 Î¼mol Tris-HCl, pH 7.5, 1 Î¼mol NaCl and 0.2 Î¼mol MgCl2 to the RNA and DNA oligo mix, incubated this mixture at 45 Â°C for 30 min and then placed it on ice." The errors have been corrected in the HTML and PDF versions of this article.
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