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Part I



Why Look at More Than One Sequence?
1. Multiple Sequence Alignment shows patterns of conservation

2. What and how many sequences should be included?

3. Where do I find the sequences and structures for MS alignment?

4. How to generate pairwise and multiple sequence alignments?



 Evolution of Protein Structure
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Part II



Universal Phylogenetic Tree
three domains of life

for review see Woese PNAS 2000

Archaea
Eucarya

Bacteria

Leucyl-tRNA synthetase displays the 
full canonical phylogenetic distribution.

Woese, Olsen, Ibba, Soll MMBR 2000

Based on 16S rRNA



Part III - Evolutionary Studies 
Using Multiseq in VMD

 Aminoacyl tRNA Synthetases
 tRNA
 Aquaporins
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