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Multi Sequence Alignment

® Consider the following 4 strings: MASH, MESH,
SQUAMISH, and SQUASH.

# The goal is to perform a multiple alignment for
these strings. We'll use the following simplified
scoring matrix (based on distance rather than
similarity).

m d(x,y) =0 if x and y are identical

m d(x,y) = | if x and y are nonidentical vowels

m d(x,y) =2 if x and y are nonidentical consonant

m d(x,y) =2 ifone of x and y is a space

m d(x,y) =3 if one of x and y is a consonant and the other

is a vowel ——

Sequence Pairwise Distances

# Find all the pairwise distances for the 4
strings.

= D(MASH,MESH) = 1
= D(MASH,SQUAMISH) =9
m D(MASH,SQUASH) = 6 (more than one path)
= D(MESH,SQUAMISH) =9
m D(MESH,SQUASH) = 7 (more than one path)
= D(SQUAMISH,SQUASH) = 4




Center Star Method

#  Which string makes the best center for the
Center Star Method?
m  With MASH at the center, the sum of distances to

MASH is 16.

m  With MESH at the center, the sum of distances to
MESH is 17.

m  With SQUAMISH at the center, the sum of distances
to SQUAMISH is 22.

m  With SQUASH at the center, the sum of distances to
SQUASH is 17.
= Thus the best center is MASH.

Center Star Method

® What is the resulting multiple alignment?
m Here is the resulting multiple alignment:

----M--ASH
----M--ESH
SQUAM--ISH
----SQUASH

Costs of the alignment

# 3. What is the tree-based cost for this
multiple alignment? What is its sum-of-
pairs cost?

m The cost given above (16) is the tree-based
cost.

m The sum-of-pairs costis 1 +9+6+9+7+ 15
=47.

Center Star Method

# Does the scoring matrix satisfy the Triangle
Inequality? Note that the letter Y can be counted
as both a consonant and a vowel. What does this
tell us about the sum-of-pairs cost for the optimal
multiple alignment?

m Yes, although a small change (distance for nonidentical
constants = 1) would make if fail.

m The true optimal aligment has sum-of-pairs cost > 47/2.




Consensus String

# What is the consensus string for the above
alignment?
m ———-M--ASH

Iterative Pairwise Alignment

® Build a multiple alignment using Iterative
Pairwise Alignment in its simplest form (a
single multiple alignment is maintained and
the distance to a group is the minimum of
all distances to members of the group).

Iterative Pairwise Alignment

# The two closest strings are MASH and
MESH, so these are aligned first.
MASH
MESH

Iterative Pairwise Alignment

# The next closest is SQUASH (distance 6 from
MASH), so it is added next.
m M--ASH
m M--ESH
m SQUASH




Iterative Pairwise Alignment

# The profile of the alignment
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Iterative Pairwise Alignment

® Finally, SQUAMISH is included.

M Sk
MolEhee STl
SQUA--SH
SQUAMISH

Iterative Pairwise Alignment

B This last alignment is computed by comparing a
string (SQUAMISH) against a profile. Here is the
Dynamic Programming table that is used.
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Iterative Pairwise Alignment

® It is also possible to build a multiple
alignment using a different form of Iterative
Pairwise Alignment. This time, we always
combine the two closest items where an
item is either a string or a profile. Is the
resulting alignment any different than the
previous one?




Iterative Pairwise Alignment

® Again, the two closest strings are MASH
and MESH.
= MASH
= MESH

# The next closest pair is SQUAMISH and
SQUASH so these are combined next.
® SQUAMISH
m SQUA--SH

Iterative Pairwise Alignment

# Now these two groups are combined using
profile/profile alignment to produce a final
multiple alignment.

# Profile for the first group
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Iterative Pairwise Alignment

B Second alignment profile:
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Iterative Pairwise Alignment

# The dynamic programing matrix is:
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Iterative Pairwise Alignment

® Alignment is:
m SQUAMISH
m SQUA--SH
m -M-A--SH
m -M-E--SH
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