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Summary
The more data compiled from serial analysis of gene expression experiments, the more novel genes
are likely to be found, in contrast to the situation with expressed sequence tags.

Significance and context
The Human Genome Mapping Project has published its draft of the entire sequence of the human
genome, but the number of functional genes contained in the sequence is still a matter of controversy.
The generation of expressed sequence tags (ESTs) has until now been the method of choice for the
discovery of novel genes and splice variants. ESTs are nucleotide sequences generated from the ends of
randomly selected cDNA clones. A few genes expressed at high level, however, represent a large
proportion of the total transcripts and are thus more frequently represented in the EST database.
Methods such as subtraction hybridization are often used to try to redress this imbalance. A more recent
method of generating fragments of sequence data is by serial analysis of gene expression, or SAGE.
Although this technique also reflects relative abundance, the difference is in the method of data
generation. SAGE produces tags that are usually 10 bp long, which remarkably is sufficient to identify
the transcript from which each tag comes. The process, though, concatenates many unrelated tags
together, which are cloned and sequenced. The amount of information generated from SAGE is thus
greater than that from ESTs. Some SAGE tags do not match EST data, however, and so SAGE data have
previously been dismissed as resulting from sequencing errors. Chen et al.have carried out a detailed
examination of SAGE data and find that this is not the case after all.

Methodological innovations
Systematic analysis of the probabilities of sequencing errors was carried out, and predictions based on
these statistics were compared with the observed numbers of single-copy SAGE tags actually found in
and between SAGE libraries.

Conclusions

The number of unique SAGE tags is, for the most part, not due to sequencing errors, and is rising with
the total number of SAGE tags. Unmatched SAGE tags therefore represent as-yet unidentified genes in
the human genome, and so, the authors conclude, more SAGE data will yield more novel genes. Thus,
there are more genes in the human genome than suggested by EST data, and the authors propose that the
number may be as much as an order of magnitude greater than first thought. The number of novel
sequences found in EST data is falling with the increasing volume of EST data, and the authors conclude
that this may be due to the reflection of high copy-number sequences by ESTs and also argue that
including a subtraction process may actually result in novel transcripts being lost.
One of the results to come out of checking SAGE data was that the authors found that a gene
transcribed in the forward direction of a sequence may have a different function to that transcribed in the
reverse direction, and conclude that these must qualify as separate genes. They therefore challenge the
practise of collecting together forward and reverse EST transcripts and ascribing them to the same gene,
as in the UniGene Database, and conclude that this is also affecting the estimated number of genes in the
genome.

Reporter's comments
It happens sometimes that scientists arrive at a tentative conclusion, based perhaps on an opinion, that
over the course of time becomes accepted as a true explanation due to its repeated use, but which has
never been formally examined. This paper has examined such a misconception and thus potentially
prevented another one.
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