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fMGDXLLMMAALLLL... | y»: MHHAAKLLDD AS...

Objective : Automatic identi cation of protein functional orthologs
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3

yi Y2
10 50° G;j-BLAST similaity scaes

fa | 27 10

Optimal assignment f1 ! yo; fo ! yg

Potential di culties:
e y isthe beg hit for f, but f is not the best hit for y

e (y1;f) and (y;;f) producevery closeblast scaes. Which one
to choose?
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PPI alignment
Proteininteractionnetwork

Fly interaction network
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PPI alignment

Ambiguousassgnmentresolving

T A

Maximize :the number of overlappingedges
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Two typesof globalnework alignment

e Constrained Alignment: Only proteins havingclose
sequencestructuresmay be matchedto eachother
InParanoid clusters:

Maximize :J = the number of overlgping edges
o Balanced Alignment: Let §j = BLAST(fj;y;), thenthe
total sequencesimilaity
X
S= Sij

fi is matchedto y;
Maximize:

@a )Y+ s

controlsthe trade-o betweenJ and S.
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Two typesof globalnework alignment

e Constrained Alignment:
S. Bandyopadhwy, R. Shaanand T. Ideker, 2006 MRF
model, approximate solution
Our contribution: exact solution by the MessagePassing
Algorithm

e Balanced Alignment:
S. R. Singh J. Xu and B. Berger,2008 IsoRankalgaithm
Our contribution: Grgph Matching Algorithms
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Algorithms
ConstrainedAlignment: MessagdPassing

MP is basedon a forward-backward recursionsimilar to the Viterbi
recursionfor hmm.
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Algorithms

Balancedalignment: graphmatchingalgaithms

TR A

Maximize: (1 )J+ S

J - number of overlappingedges
S - total similaity scae betweenall matchedvertices
- trade-o
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Balancedalignment: graphmatchingalgaithms

G;H | graphadjacency matrices
P - matrix encaling the alignmentbetweentwo graphs

Graphmatching:

max (1 )I(P)+ S(P)

subjectto X X Q)
P2foag" N, Pj=18i;  Pj=18]
i j

NP-had !
Approximate algaithms: Grad, Path, Umeyama,... ..
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RENIIS
Experiments

Data: PPI networks and InParanoid clusters from
(S. Bandyopadhyy, R.Shaan and T.ldeker, 2006)

Fly (7k nodes, 20k edges) Yeast (4k nodes,15kedges)
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Results

Experiments:ConstrainedAlignment

Table: Perfamanceof the di e rent methods for constraired alignment
on the benchmark of (Bandyopadhyay,2006)

Algorithm MP GA PATH || MRF | IsoRank
#cons. interactions|| 238 238 238 233 228
#HomoloG pairs || 41 41 41 36 39
Timing(sec) 1-2 1-2 80 10 1-2
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Results

Experiments:BalancedAlignment

Maximize: (1 J+ S

Number of conservedinteraction J versussequencesimilarity S.
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Conclusion

» Messageassingalgaithm: exactsolutionfor
the ConstrainedAlignmentproblem

» Graphmatchingalgaithms: goad perfamance
in the caseof BalancedAlignment.
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» Synchronize@lignmentof severahetworks
» Geneco-expessiometworks
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