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Score-based alignment
Probabilstic alignment: ppALIGN

PPALIGN in action

/10



What is an alignment ?

Example (Two DNA sequences)

ai=acgtagcatgaca
b"=accgtacaagca

c: common ancestral sequence

c accgtta c a a

a a ¢ g t a g c a t

by a cc gt a c a a
here is the alignment A = (a!, b!) we get:

at ac - gt a g c a t

b! a cc gt a - ¢c a a

Note that max(¢,m) <t < ¢+ m.
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Score-based alignments

Definition (Score of an Alignment)

scoring function: ¢ : T U{-} x X U{-} = R
score of an alignment: s(A) = (&}, bt) = 324 _, o(ax, bx)

optimal score s = max 4 s(A; aﬁ, b{") and
alignment Ao = argmax 4S(A; &, bi")
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)

SALLASGGTSSHRWSRT score = 31
SALLMARKSHRVLWSRT
SALLASGGTSSHR - - WSRT|score = 31
SALLMA - -RKSHRV LWSRT
SALLASGGTSSHR - - WSRT|score =28
SALL- -MARKSHRVLWSRT

SALLASGGTSSHEWSRET SALLASGGTSSHR—-WSRET SALLASGGTS5HR--WSRT

T +++++++++ 1111 Tl ++  ++111 i [N ++++111 [N

SALLMARKSHEYLWSRT SALLMA-—RKSHRYLUWSRET SALL--MARKSHRVYL WSRET
score = 31 score = 31 score = 28
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core library
Alignment
built in modules

FASTA

PosterProb
PPALIGN

Sampling

PPBLAST PosterDecode [
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Features

BLAST User Defined Module—F extensions

B Alternative decoding algorithms
M Input filter for BLAST

M Structured output (XML)
M Standalone programs and C++ library (open source)

M Webinterface http://www.math-info.univ-paris5.fr/ppblast/
SW, AK Hartmann, G Nuel, preprint



ll PPALIGN « 1.0

posterior probabilities for
score based sequence alignments

Back | Protein Alignment | DNA Alignment

Protein alignment

SCORE PARAMETERS

Score Matrix: ?  blosum62 j
Gap open: ? |LL
Gap extension: ? 1
ALGORITHM
Algorithm: ? @ Global alignment
? (O Local alignment
? O Boundaries of local
alignments
Alignment: ? Find optimal
alignment

? @ User defined
alignment

PPALIGN PARAMETERS

Model: ? @ Pair Hidden Markov
Model
? O Finite temperature
alignment

ALTERNATIVE ALIGNMENTS
Decoding method: 7 ¥ Maximum accuracy
alignment

? & Sampling from the
posterior distribution

Number of 10
sampels:
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USER DEFINED ALIGNMENT

Compute the posterior probabilities of the following global alignment
The number of columns in both Sequences must agree

Alignment (Fasta Format):

>62810 | unnamed protein product
LOEVSTPOPVNAGS —EDESGKG——————

NLGEIHAFVASTISVIIVSELGDKTEFTAATM
AMRYNRLVVILAGAMLALGVMTC,

LEGYATTIIPRIYTYYVSTALEAIEGIRMLREGLE
>gi 1170036348 |ref|XP_001846026.1|conserved hypothetical protein [Culex
auinguefasciatus]

VITELSNPNVESSGSPGEKKESSAGGGLLSSDVGEMHAFTASFSVITVEELGDETEFTALTI
AMERHPRLTVEAGATAALALMTVLSAVEGMEATITIPRVYTYYTSTALFALFGLEMLEEGYY
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PPALIGN Result

Parameters

[Show]

Alignment

[Show Details]

Regions common to all alignments (your provided one and alternative alignments)
Regions not common to all alignments. Click on those regions to display possible alternatives
maximum marginalized averaged posterior

Sampled from the posterior distribution.

1 LOKVSTPOPYNAGS-—-EDESGKG FIHAFVASISYIIVSELGDKTFFIAAIM 52
e+t L+ 4] I++1++] FHIIFILI+ T+ rrrrrrrrnd

1 VTELSNPNVESSGSPGEKKSSAGGGLL SSDYGFMHAFIASFSYIIVSELGDKTFFIAAIM 60

53 AMRYNRLYVLAGAMLAL GYMTCLSYLFGYATTIIPRIYTYYVSTALFATFGIRMLREGLK 112
TIU++1 141+ 10T ++ L I+ DD+ 0+ I+ 0P+ I+ DI+ ] 1+ ] ] ++

61 AMRHPRL TYFAGATAALALMTYLSAVFGMAATIIPRYYTYYISTALFALFGLKMLKEGYY 120
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PPALIGN Result

Parameters

[Show]

Alignment

[Show Details]

Regions common to all alignments (your provided one and alternative alignments)
Regions not common to all alignments. Click on those regions to display possible alternatives
maximum marginalized averaged posterior

Sampled from the posterior distribution.

1 LOKVSTPOPYNAGSEDESGK 52
R R N AL+ Errrrrrrrrrernnd

1 YTELSNPNVESSGSPGEKKSSAGGGLL SSDYIGFMHAF TASFSYITYSELGDKTFFIAATIM 60

53 AMRYNRLYYLAGAMLAL GYMTCLSYLFGYATTIIPRIYTYYVSTALFAIFGIRMLREGLK 112
NN N NN N R N N s

61 AMRHPRLTYFAGATIAAL ALMTYLSAVFGMAATIIPRYYTYYISTALFALFGLKMLKEGYY 120
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