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Scoring alignments

Simply maximizing matches produces unrealistic alignments
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Scoring matrices



Global Alignment problem



Global Alignment

Use the Blosum matrix



Limitations of global alignment
Global alignment seeks similarities between two strings across their entire length; However, sometimes we need 
to find a conserved segment within much longer genes and ignore the flanking areas, which exhibit little similarity. 
So are looking for smaller, local regions of similarity and do not need to align the entire strings. 

For example, the global alignment between the two sequences below has 22 matches, 18 indels, and 2 
mismatches, resulting in the score 22 − 18 - 2 = 2 (if σ = μ = 1).

However, these sequences can be aligned differently (with 17 matches and 32 indels) based on a highly 
conserved interval represented by the substrings CAGTCTATGTCAG and CAGTTATGTTCAG:
This alignment has fewer matches and a lower score of 17 − 32 = −15, even though the conserved region of the 
alignment contributes a score of 12 - 2 = 10, which is hardly an accident.



Global vs local alignment

Global and local alignments of two DNA strings that share a highly conserved interval. The relevant alignment that captures this 
interval (upper path) loses to an irrelevant alignment (lower path), since the former incurs heavy indel penalties.



Local alignment algorithm

To compute the values si, j , we can add zero-weight edges from (0, 0) to every 
node has made the source node (0, 0) a predecessor of every node (i, j). 
Therefore, there are now four edges entering (i, j), which adds only one new term 
to the longest path recurrence relation:

The recurrence above incorporates free rides from source = (0, 0), but it does not incorporate free rides into sink = (n, m). Since sink 
has every other node as a predecessor, sn, m will be equal to the largest value of si, j over the entire alignment graph,



Local alignment problem



Problem 1: Edit distance

In 1966, Vladimir Levenshtein introduced the notion of the edit distance between two strings as the 
minimum number of edit operations needed to transform one string into another. Here, an edit 
operation is the insertion, deletion, or substitution of a single symbol. 

What is the edit distance between TGCATACT into ATCCGAT ?



Edit distance



Problem 2: Fitting alignment



Fitting alignment



Problem 3: Overlap alignment

In the chapter on genome assembly, we discussed how to use overlapping reads to assemble a genome, 
a problem that was complicated by errors in reads. Aligning the ends of the hypothetical reads shown 
below offers a way to find overlaps between error-prone reads.

An overlap alignment of strings v = v1 ... vn and w = w1 ... wm is a global alignment of a suffix of v with a 
prefix of w. An optimal overlap alignment of strings v and w maximizes the global alignment score 
between an i-suffix of v and a j-prefix of w (i.e., between vi ... vn and w1 ... wj) among all i and j.



Overlap alignment



Multiple sequence alignment
1. Extend alignment algorithm to multiple sequences.

a. 2 sequences : 2D matrix
b. 3 sequences : 3D matrix 

2. Greedy approach

3. Profile alignment 


