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Outline

Score-based alignment

Probabilstic alignment: ppALIGN

ppALIGN in action
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What is an alignment ?

Example (Two DNA sequences)

a`
1 = a c g t a g c a t g a c a

bm
1 = a c c g t a c a a g c a

c: common ancestral sequence

c a c c g t t a c a a g a c a
a`

1 a c g t a g c a t g a c a
bm

1 a c c g t a c a a g c a

here is the alignment A = (ãt
1, b̃t

1) we get:

ãt
1 a c - g t - a g c a t g a c a

b̃t
1 a c c g t - a - c a a g - c a

Note that max(`, m) ≤ t ≤ ` + m.
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Score-based alignments

Definition (Score of an Alignment)

scoring function: σ : Σ ∪ {-} × Σ ∪ {-} → R
score of an alignment: s(A) = s(ãt

1, b̃t
1) =

∑t
k=1 σ(ãk , b̃k )

optimal score s0 = maxA s(A; a`
1, bm

1 ) and
alignment A0 = argmaxAs(A; a`

1, bm
1 )

Needleman-Wunsch algorithm (1970)
Problem in score-based alignment: (nearly) optimal
alignments not unique.
Reliable regions: common to all high scoring alignments
Questionable regions: close to gaps and low complexity
regions
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Posterior probabilities

Example (protein alignment)

S A L L A S G G T S S H R W S R T score = 31
S A L L M A R K S H R V L W S R T
S A L L A S G G T S S H R - - W S R T score = 31
S A L L M A - - R K S H R V L W S R T
S A L L A S G G T S S H R - - W S R T score = 28
S A L L - - M A R K S H R V L W S R T

score = 31 score = 31 score = 28
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ppALIGN

PosterProb

Sampling

PosterDecode

built in modules

User Defined Module

HTML Filter

Text Filter

BLAST

XML

ppBLAST

ppALIGN

FASTA

Alignment
core library

extensions

XML

HTML

Text file

XML

IO library

Features
Alternative decoding algorithms
Input filter for BLAST
Structured output (XML)
Standalone programs and C++ library (open source)
Webinterface http://www.math-info.univ-paris5.fr/ppblast/

SW, AK Hartmann, G Nuel, preprint
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