Align Two Sequences Using NCBI BLAST

Directly comparing two sets of custom sequences using NCBI BLAST search pages
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Align Two (or more) Sequences Using BLAST

NCBI BLAST service does allow direct comparison of two custom set of sequences directly. This function
can be activated by checking the “Align two or more sequences” checkbox, which brings out a new input
box for the second set of sequences. This function is fully integrated with the splitd system [1] and assigns
unique request ids (RIDs) to individual searches. With the assigned RID, you will be able to access the re-
sult for up to 36 hours. With an NCBI login [2], you can save a search strategy for future reference, subject
to a limit on input size. With an assigned RID, you can display or download a search result in various for-
mats to highlight different features or for local archive. The dot-matrix graph presentation is also available if the query
and the subject each contains only a single input sequence. The new report format [3] provides additional functions,
such as tabbed display, and link to Sequence Viewer [4] for interactive examination in the context of sequence annota-
tion. NOTE this function is still based local alignment function provided by BLAST. This is different from what Global
Alignment provides, which is based in global alignment algorithm for only a pair of input sequences.

Search Settings

In a BLAST search form, the “Align two or more sequences” checkbox (A) activates this function to display the subject

sequence input box (B) while removing the elements related to database selection. The “Align Two Sequences” also

adds a new set of parameters for fine tuning searches:

e blastn, megablast or discontiguous megablast algorithms are available for nucleotide searches (C);

o the “Automatically adjust parameter for short input sequences” (D) under the “Algorithm parameters” section is on by
default to automatically optimize settings for this type of searches;

e organism-specific repeat filters are available for masking repeat regions in nucleotide searches (E);

o different composition-based statistics can be selected (F) to adjust the significance of the protein alignment.
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More formatting options

“Align Two Sequences” uses BLAST formatter to display search results, which allows you to:

¢ Display the alignment in different formats, such as “Pairwise with identities” (A) to highlight the mismatches (circled)

e Download alignment (B) in XML, plain text, Hit table and comma delimited format for future reference

¢ Add a CDS translation to the nucleotide alignment (C) when an accession with CDS annotation, NM_002622 in this
case, is the input in the subject field

¢ Get more information from other NCBI databases through Related Information (D) when sequences, provided in ac-
cession format, are cited in those databases

¢ Sort matched hits in alternative ways using the Description table header when batch subject sequences are used and/
or multiple segments of alignment are present in the results (E, from a different alignment)

¢ See the dot-matrix display (F) to provide a summary on overall similarity between the two input sequences
¢ Graphically display an alignment (G) in Sequence Viewer under the context of feature annotation of the subject
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