Multiple Sequence Alignment

VTISCTGSSSN I GAG-NHVKWYQQLPG
VTISCTGTSSNIGS—ITVNWYQQLPG
LRLSCSSSGF I FSS—YAMYWVRQAPG
LSLTCTVSGTSFDD—YYSTWVRQPPG
PEVTCVVVDVSHEDPQVKFNWYVDG—
ATLVCLI1SDFYPGA—VTVAWKADS—
ATLVCL1SDFYPGA—VTVAWKADS—
AALGCLVKDYFPEP—VTVSWNSG-—
VSLTCLVKGFYPSD—IAVEWESNG——



Induced Pairwise Alignment

S, S-TISCTG-S-N1
S, L-TI—-CNGSS-NII
S, LRTISCSGFSQN.]

Induced pairwise alignment of S; and S,:

S, STISCTG-SNI
S, LTI —-CNGSSN.I



Sum-of-Pairs Scoring Function

Score of multiple alignment

= » score(S;,S;)

<]

= i > score(S;,S;)

t=1 i<]

where

score(S; S;) =score of induced pairwise alignment
| =length of the multiple alignment



Multiple Alignment

Run-time of dynamic programming solution
= O(2k nk)

where n = length of each sequence
k = number of sequences

Space, O(nX), is prohibitively large!

Example: 6 sequences of length 100 = 6.4X10%3
calculations!



Carillo-Lippman Heuristic

L = Lower bound on multiple alignment score

If T 1121 'k]+ZSC0re( [J’ J]S I’ ) -

j<l

Then T[iy,1,,...,1,] cannot be on an optimal
path.



Multiple Alignment to a
Phylogenetic Tree

A tree showing the evolutionary
relationship between sequences Is available.

e Compute multiple alignment such that for
each edge (1,]) In the tree

Induced alignment between S; and S;
= Optimal alignment between S; and S;



Examples
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Multiple Alignment to a Tree

Build the multiple alignment incrementally.

0 add a new sequence, an edge should connect
It In the tree to a sequence already Incorporated
In the multiple alignment.

Insert the new sequence according to Its optimal
alignment with the other sequence connected by
the edge.

Adjust other sequences in the multiple alignment.
Run-time = time for k pairwise alignments.




Multiple Alignment Software

Clustalw (http://www.ebi.ac.uk/clusalw)
MSA (http://softlib.rice.edu/softlib/msa.html)
HMMER (http://nmmer.wustl.edu/)

SAM (http://www.cse.ucsc.edu/research/
compbio/sam.html)



