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@ Computer “lab notebook”
e Dates
o Input/output/parameters (screenshots)
e E-mail result synopses (e.g., to PI)

e BLAST

e Fast, heuristic local alignment with statistical foundation
e Gosh, we should have saved our BLAST reports!
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Comprehending our BLAST results

@ We have a bunch of sequences that look similar to our query
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Comprehending our BLAST results

@ We have a bunch of sequences that look similar to our query

@ We infer that they are homologous to each other
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Comprehending our BLAST results

@ We have a bunch of sequences that look similar to our query
@ We infer that they are homologous to each other

@ What does that mean, anyway?
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Nomenclature

Homologs heritable elements with a common evolutionary
origin.
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Nomenclature

Homologs heritable elements with a common evolutionary
origin.
Orthologs homologs arising from speciation.

Paralogs homologs arising from duplication and divergence
within a single genome.
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Nomenclature

Homologs

Orthologs

Paralogs

Xenologs

Onologs

heritable elements with a common evolutionary
origin.
homologs arising from speciation.

homologs arising from duplication and divergence
within a single genome.

homologs arising from horizontal transfer.

homologs arising from whole genome duplication.
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Nomenclature

Graph
® Node
J ! Edge
Connected
Subgraph
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Nomenclature

Tree = Connected Graph with no Cycles
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Generating a multiple alignment in CLUSTALX

x ClustalX 2.0.12 PSS
Fle Edit Alignment Trees Colors Quality Help
Load Sequences cri+o
Append Sequences
Crl+s

Save Sequences as

‘Write Alignment as Postscript  Ctrl+P

d Phylogenies
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Generating a multiple alignment in CLUSTALX
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Evolution implies a self-consistent model

—
S

Distances Topology
(Pairwise relationships) (Evolutionary history)

Mark Voorhies Multiple Alignments and Phylogenies



Measure all pairwise distances by dynamic programming
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Measure all pairwise distances by dynamic programming
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Generate a guide tree by UPGMA

<
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Generate a guide tree by UPGMA

o
e
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Generate a guide tree by UPGMA
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Progressive alignment following the guide tree
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Progressive alignment following the guide tree
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Progressive alignment following the guide tree
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Measure distances directly from the alignment
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Generate neighbor-joining tree from new distances
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Generate neighbor-joining tree from new distances
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Generate neighbor-joining tree from new distances
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Generate bootstrap values from subsets of the alignment
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Generating a neighbor joining tree in CLUSTALX

Edit Alignment

i
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Viewing the alignment and tree in JALVIEW
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Related tools

o Multiple Alignment
o T-Coffee
e MUSCLE
o COBALT

@ Tree building

o MrBayes (Bayesian MCMC)
o PhyML (maximum likelihood)
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Searching with PSI-BLAST

Protein BLAST. search databases using a protein query - Mozila Firefox Y@ x
File Edit View History Bookmarks Tools Help
v & @ =/ http://www.ncbinim.nih.gov/blast/Blast.cqi?CMD=Web&PAGE v v psi-blast R
fa
£ Protein BLAST: search databa...| % v
or, upload file Srowsen) ©
Job Title
jour BLAST search @
Database Non-redundant protein sequences (nr) ¢/ &
Organism
opten Excute
Enter organism common name, binomial,or taxid. Only 20 top taxa il bs shown. @
Exclude Models 0WXP) (] Uncultured/emvironmental sample sequences
optional
Entrez Query
option
g Enter an Entrez query to limit search &
Program Selection
Algorithm blastp (protein-protein BLAST)
® PSIBLAST (Positon-Specific lterated BLAST)
PHLBLAST (Patten Hi Initiated BLAST)
Choose a BLAST algoritim @
BLAST Search using PSI-BLAST (Position-Specific Iterated BLAST)
Show results in a new window
P Algorithm parameters
4 ~
Done 5]
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Homework

o Play with CLUSTALX, JALVIEW, and PSI-BLAST
@ Read PLoS Comp. Biol. 4:¢1000069
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