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Homework assignment 3 

1. Download http://cys.bios.niu.edu/yyin/teach/PBB/purdue.cellwall.list.lignin.fa to 
your computer 

2. Select a C3H protein and a F5H protein from the above file and calculate the 
sequence identity between them using the Water server at EBI. 

3. Perform a multiple sequence alignment using MAFFT with all FASTA 
sequences in the file 

4. Built a phylogeny with the alignment using the "A la Carte" mode at 
http://www.phylogeny.fr/ 

5. Build another phylogeny starting from the unaligned sequences using the 
“one-click” mode at http://www.phylogeny.fr/; if you encounter any error 
reports, try to figure out why and how to solve it (hint: skip the Gblocks step). 

 
Write a report (in word or ppt) to include all the operations, screen shots and the 
final phylogenies from step 3 and 4. 
 
  Due on Feb 21 (send by email) 
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Office hour:  
Tue, Thu and Fri 2-4pm, MO325A 
Or email: yyin@niu.edu 

http://cys.bios.niu.edu/yyin/teach/PBB/purdue.cellwall.list.lignin.fa
http://cys.bios.niu.edu/yyin/teach/PBB/purdue.cellwall.list.lignin.fa
http://www.phylogeny.fr/
http://www.phylogeny.fr/
http://www.phylogeny.fr/
http://www.phylogeny.fr/
http://www.phylogeny.fr/


Outline 

 

• Hands on Practice! 
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Pairwise alignment tools 
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Faster Slower 

Less matches More matches 

BLAST FASTA SSEARCH 

BLAT 

BWA 

Bowtie PSI-BLAST 
PSI-Search 
HMMER3 
RPS-BLAST 



http://www.ebi.ac.uk/Tools/ 
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Tfastx: allow 
frame shift 
between codons 
 
Tfasty: also 
allow frame 
shift within 
codons 
 
Tolerate 
sequence errors 
 
Good for finding 
pseudogenes 
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In the alignment, look for  
/ 
\ 
* 
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BLAST: shorter alignment 
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http://www.ebi.ac.uk/Tools/ 
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Needleman-wunsch algorithm 
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CslA: 539 aa 
CesA: 1089 aa 



15 



16 



17 

The best way to find the optimally aligned regions and 
calculate the similarity between two sequences 
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blast2seq 
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Fragmented alignments 
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Multiple sequence alignment 
tools 

Foundation for many other further 
analyses: phylogeny, evolution, motif, 

protein family etc. 

21 



22 

COBALT@NCBI 
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Molecular Systems Biology 7:539, 2011 

accuracy 
speed 

MAFFT > Clustal Omega > MUSCLE >> ClustalW 

http://mafft.cbrc.jp/alignment/software/about.html 
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Expert Protein Analysis System http://expasy.org/ 
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boxshade 
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Multiline Logo  
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http://www.phylogeny.fr 
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http://proteomics.ysu.edu/tools/user_results/usr_WedFeb61910112013/ 
 
 

Better tool for open reading frame (ORF) prediction from EST data 

http://proteomics.ysu.edu/tools/user_results/usr_WedFeb61910112013/
http://proteomics.ysu.edu/tools/user_results/usr_WedFeb61910112013/
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Google: cbs dtu 
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Next class: JGI resource 
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