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Issues about SAGE: Sequencing error correction and gene 
identification. 

SAGE is a method for high-throughput screening of gene-expression and identification of transcriptomes without prior knowledge of gene sequences. Serial Analysis of Gene Expression (SAGE) is based on sequencing and counting of short sequence tags that are extracted from defined positions within the transcripts. These tags can be either 14 or 21 nucleotides in length depending on whether it was generated with the SAGE or long SAGE method.

Library extraction and sequencing error correction.

Sequencing errors may bias the gene expression measurements made by SAGE. They may introduce non-existent tags at low abundance and decrease the real abundance of other tags. These effects are increased in the longer tags generated in LongSAGE libraries. Current sequencing technology generates quite accurate estimates of sequencing error rates. Here we make use of the sequence neighborhood of SAGE tags and error estimates from the base-calling software to correct for such errors.

We introduce a statistical model for the propagation of sequencing errors in SAGE and suggest an Expectation-Maximization (EM) algorithm to correct for them given observed sequences in a library and base-calling error estimates. We tested our method using simulated and experimental SAGE libraries. When comparing SAGE libraries, we found that sequencing errors can introduce considerable bias. High abundance tags may be falsely called as significantly differentially expressed, especially when comparing libraries with different levels of sequencing errors and/or of different size. Truly differentially expressed tags have decreased significance as "true"-tag counts are generally underestimated. This may alter if tags near the threshold of differential expression are called significant. Moreover, the number of different transcripts present in a library is overestimated as false tags are introduced at low abundance. Our correction method adjusts the tag counts to be closer to the true counts and is able to partly correct for biases introduced by sequencing errors.

An implementation using R is distributed as an R package. An online version is available at: http://tagcalling.mbgproject.org
Gene identification

We try to make use of SAGE data, that we generated from various brain libraries, as well as publically available EST and genomic information to annotate and identify genes. As opposed to DNA microarray technology SAGE does not require prior knowledge of the transcripts and results in an estimate of the absolute abundance of a transcript. A drawback of SAGE is, however, that tags represent only small pieces of the measured transcripts and reconstruction of the full transcript or assignment to a certain gene or genomic location is not a simple task. We have constructed a large number of SAGE libraries to cover the mouse brain transcriptome. To assist in the task to assign SAGE tags to their corresponding genes we have created a virtual transcriptome for mouse as well as human using EST and genomic information and we have used this data to predict possible SAGE tags. 

