WHY YOU SHOULDN’T LIMIT
YOURSELF TO BLAST IN IP SEARCHES
If you’re looking to protect your own sequences or want
to make sure you’re not infringing on anyone else’s IP then
you have to rely on a sequence search algorithm to
provide you with a complete list of correct matches.
BLAST, the most commonly used sequence comparison
algorithm in biology, is an obvious and popular choice.
What most people do not realize is that BLAST is not easy
to control and not always up to the task. It’s not difficult to
imagine how incorrect and incomplete search results can
lead to wrong conclusions and flawed business decisions.
Here we take a look at the most important issues with
BLAST and propose a solution.
It’s important to understand that BLAST, has been created
with biology in mind. It answers questions like: “Does my
sequence have something in common with already
characterized proteins?”, and “Is there an equivalent
sequence in another species?” It is not suited for IP-related
questions that are typically phrased as: “Find all
sequences in the database that are 70% or more identical
to my query sequence.”
There are a couple of things that are really important to
understand about the typical IP use case. First, the 70%
identity has to be computed over the length of the entire
query sequence. All the nucleotides or amino acids in the
query are equally important, and all of them have to be
taken into account. Second, the definition of “best
possible way to align” means to keep the number of
mismatches, insertions, and deletions as small as possible.
These two things have to come together before the IP
question can be answered. BLAST is simply not designed
to do this.

The Entire Sequence Versus a Piece of It
BLAST is a so-called local alignment algorithm. It prefers
to use a piece of the query sequence if that means it can
report a high percentage identity over that piece (see the
example). While this makes sense in biology, when finding
protein domains for example, it usually doesn’t make a lot
of sense in IP searching. To illustrate this point: if you
restrict the length of the alignment to a single residue
then you will always get 100% identity between any two
sequences.

The Need for Objective, Repeatable Results
BLAST does not necessarily report all the alignments it
finds. It has a complicated statistical model that decides
whether a match is significant or not. Among many other
parameters, this model uses the length of the alignment
and the database size in its decisions. When the database
grows, things that have been found in the past, can
disappear. This is especially apparent when databases are
large and alignments are small.
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The BLAST statistical model can be tweaked by the end
user, which influences the search outcome. Some patent
authors describe all parameters and databases, but most of
them skip this part. It goes without saying that objective
and repeatable search results are important in IP.

model issues explained above, there is a third issue: BLAST
uses algorithm shortcuts to go faster.
By default, BLAST requires an uninterrupted stretch of
eleven identical nucleotides, or three identical amino acids
before it even attempts to align two sequences.

Searching with Short Sequences is Tricky
It’s well known that BLAST is less than ideal for short
sequences like primers, small RNA molecules, and antibody
CDR regions. Besides the local alignment and statistical

This behavior can be tweaked somewhat by setting the
BLAST word size parameter, but if the query sequence is
really short or if the non-matching residues are equally
distributed over the alignment then important results will
be missed.

A Better Way to Search
In all fairness, if your query sequence is long enough and
the expected percentage identity is high then BLAST can
be tweaked to produce very usable results. More sensitive
algorithms, like Smith & Waterman and FASTA are
sometimes used to overcome some of BLAST’s
shortcomings. Like BLAST, these are local alignment
algorithms made for biology, not IP searching.
To solve all the issues discussed above GQ Life Sciences
developed and published the GenePast “percentage
identity” algorithm. It aligns the entire query sequence – all
of it – while minimizing the number of mismatches,
insertions, and deletions. Because it doesn’t use a statistical
model or algorithm shortcuts, GenePast always produces
an objective and complete list of best possible results. It
does this regardless of database or alignment size.
Over the last decade, the GenePast algorithm has seen an
enormous uptake by a long list of life science companies
and patent offices to complement, or even replace, BLAST
in IP sequence searching. It is available as part of the
GenomeQuest IP offering, a complete search solution that
includes patent databases and advanced reporting
capabilities.
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For more information on how GQ Life Sciences can help
you with IP Searches, contact us at:
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