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Sequence Alignment - Software and Links for DNA Sequenc... Page 1 of 1 D
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Home DNA Sequence Alignment

Seguence Alignment Sequence alilgnment describes the way of allgning DNA, RNA, or protein sequences

Softwarg Eo I-ilighllr?ht or identify similarities between DNA segquences. Typically, gaps have to
e inserted into sequences s that identlcal or similar nucleotldes or amine acids are

Sequence Alignment Web aligned in columns. Here Is an example:

Resources

Glossiary, | Searties

1 Carenum
About | Pasimachus

4 Fherepsophus
Contact Brachinus armiger

§ Brachinus hirsutus

Sequence alignment: Is often used in several blomedical research fields, including
phylogeneftics, bicgecgraphy, and evolution research.

Here is an exampla of a phylogenetics experiment that Includes DNA sequence
alignments. Our researcher works for a museum of natural histary, and wants to
study the evolutionary relation between several animal species he studiss. A typical
approach would be:

Isolate DNA from each of the species studied

Generate DNA sequences for a gene region, an entire gene, or several genes
Assemble the DNA sequences for each species into separate "contigs"

Edlt the sequence assembly results to remove any errors

Allgn the contig sequences to each other using a multiple sequence allgnment
prograrm

Verify any observed differences by going back to the orlginal DNA sequences
s Correct the placemant of gaps in the allgned sequences, if necessary

Export the sequence alignment for further analysis with phylogenetics
software, for example to generate phylogenetic trees

* & @ ©v

a

L3

This web site provides links to commonly used programs and web resources for DNA
sequence alignments. Since hundreds of different programs and refevant web sites
exist, the goal is not to provide lists, but rather to concentrate on the most
commonly used and the most usefut sequence alignment software.
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Sequence Alignment Sequence Alignment Terms
Terms Explained
Alignment
gﬁ%‘:mw The comparison of two or more nuclectide or protein sequences to determine the degree of
=20GkWare simliarity. Commaonly used to deduct functional or evelutionary relationships between genes
and proteins,
Sequence Allgnment Web
Resqurces Assembly
The process of combining short DNA sequence fragments into larger units by inoking for
Glossary ovarlaps between different fragments. Often required bacause the length of the ganes
studled exceeds the length of the sequence fragments produced by DNA sequencling
About fmachines. Also used to combine sevaral fragments that cover the same region, for example
Contact In forward and reverse direction, with the goal to reduce errors in the consensus sequence.
4
Consensus Sequanca

A single sequence ganerated from an alignmeant or assembly of sequence fragments that Is
the "best fit" for the given sequences. Historically, majority ("vote based") and inclusive
methods ware most commonly used to determine consensus sequence. For sequence
assemblies, these methods have often been replaced by quality-based consensus methods.
Quality-based consensus sequences are typlcally more accurate that majority-based
sequences, and can reduce the need for manuat editing of sequence assemblles drasticatly.

Contig

The result of a sequence assembly or allgnment that shows the arrangement of the
fragments to form a contiguous large sequence.

Pynamic Programming

A computer-science based method to find the cptimal alignment between saguences, For
two sequences, thls algorithm creates a two-dimenslonal matrix based on identityl or
similarity of bases (or amino aclds) in both sequences, and then finds the highest-scoring
path to obtain the alignment. A commonly used dynamic programiming methad is the
Needleman-Wunsch algorlthm. A nice graphicz! display of the dynamic pregramiming

methods for sequence allgnments can be found here.

Global Alignments
Glﬁnal-—allgﬂmen ttempt to align every base {or amino acid) In each aligned sequence.

Local Alignmen
T——

Local alignments will aiign only similar regicns between sequences, and leave reglons with
too many differences unaligned. Local alignments can be better suited for the alignment of
very dissimilar sequences. In sequence assembly, the program Phrap demonstrate that
local alignments can be used to reduce or eliminate the need to remove low-quallty
sequence (end clipping) befora assembly,

Multiple Sequence Alighment:

Multinle sequence glignment refers to the pracess of aligning three or more nucleotide or
proteln sequences to Identify similarities between the sequences. Alignments that include
many sequences can be computational Intensive, and require more sophistated algorithms
than pairwise atignmeants,

Pairwise Alighmant

In pairwise sequence alignment, exactly twa nucleotide or proteln sequences are aligned to
each other to determine the simifarity between the two sequences.

Waord-based Alignment Methods

Word-based allgnment methods are an optimization often used in sequence allgnment and
assembiies, Instead of examining avery single nucleotide or amino acid, "wards" of a fixed
length are analyzed. This can lead to substantial reductions in memory use and allgnment
times. One common application is to used the number of shared words between two
sequencas te estimate the simifarity in early phases of sequence alignments, or to identlfy
sequences that share overlaps In saquence assembly, )




