Biology 644

Old Title: Bioinformatics for Molecular Biologists

Potential New Title: Integrated Bioinformatics
Using R for Both Wet and Dry Scientists




Optimal Pairwise Alighment Methods

Find the ‘bastalighment batdnSiiza&Snytes with lengths n and m), respetively
“Bestalignment’lisverydiggendantippantibeubstitution matrix and gap periaities

The Global AlignmentrPsobientries to find the path between vertices(1,1) and (p,m) in the
edit/alignment graph with the lbestalignment soere.

A TheNeedlemmreWunsch algorithm

The Locdl AlignmeentRrbllenties to find the subpaih (amoqg al[nagsnitﬁsubpm@ between
any avbitrary werticed(i,j) and Qi3 in @«Q:0it graph with Bébesb atigntrentsscore.

A The SwitheWaterman algorithm

The Overlap Alignment IRtoblentries to find the path lhetweenwertieesl(j) or (i,1)andn,jP 0
or (iYh2) i the ediit/alignment graghwith tthe hhestalignaeniscerdarbitrary i,j,i$x 2 Q 0

A The Overiap algpeithirm(combinesNeedlemane Wunsch and SimithsWaterman algorithm)

Thesermethodsiuseynamic grogrammingwitih a recursive’divideand dohquer” strategyio
fine the optirnal path in the alignment st




Dynamic Programming

A @Divide-and Comuuiesé strategyNJ G S 3 &
A Breaksthe problem down into smallersulb-problems
1. Solvetthesmaller sub-problemsoptimally

2. Usetiinessibbproblem sdlutionsttocconstidctlibeptimal selution to the
original problerm

A Cantheapplied to problems that consisbobverlapping subsproblems
A Travelingssalesmanpigblem
A PairwiseSeqoescealigimienests

A Global Aligrmmenn (N eedlermamWunsch)
A Locall Mignmean(Siith-Waterman)




Global Alignment: Needleman-Wunsch

Global alignment forcesthe alignmentof both entire semheites
A Guaranieetttoffintthe optimal globall zlignment($) of two seguences
Fven if the two seguencesareompletely urirel st

A Becauseotithisonfie JREEEEBEL 0 cis usedio accept aglobalalignment as

means according to the and
you choose
A Used when aligning sequences frorm
A Uses d to find the optimal global alignment and
at to find the positions/nucleotides/residues in the:
A Slower than methods




