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If we want to start from unaligned sequences: 
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http://cys.bios.niu.edu/yyin/teach/PBB/cesa-pr.fa 
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Alignment editor 
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Alignment can be edited, e.g. delete long gaps 



9 



10 

Open the meg format alignment for phylogeny building 
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Different presentation views of phylograms 
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The option window 
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To only show good bootstrap values 
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Export phylogram as image file 
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Export the text format file that 
defines phylogeny topology 
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((((AT2G32530.1|AT2G32530.1|cslB:0.57078988,os_25268|LOC_Os04g35020.1|cslH:0.5
5075714)0.9300:0.26338963,(AT1G55850.1|AT1G55850.1|cslE:0.57830980,AT4G23990.
1|AT4G23990.1|cslG:0.64691609)0.9500:0.23352951)0.7400:0.19857786,(os_42915|LO
C_Os07g36610.1|cslF:0.54191868,(AT2G21770.1|AT2G21770.1|cesA:0.37516472,AT1G0
2730.1|AT1G02730.1|cslD:0.22502015)0.6600:0.09521396)0.9300:0.18369951)1.0000:0
.73286595,(AT5G22740.1|AT5G22740.1|cslA:0.44848889,AT2G24630.1|AT2G24630.1|cs
lC:0.75671710)1.0000:1.05517231); 

Newick format 

Not for human read!!! 
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http://www.embl.de/~seqanal/courses/molEvolSofiaMar2012/newickPhylipTreeFormat.pdf 

A most simplified example 
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polytomy/multifurcation 
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Add the branch length 
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(A:0.1,B:0.2,(C:0.3,D:0.4)E:0.5)F; 

Add the internal node name 
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((cslB:0.57078988,cslH:0.55075714)0.9300:0.26338963,(csl
E:0.57830980,cslG:0.64691609)0.9500:0.23352951); 

More often, add bootstrap values 



25 

To excise a selected subtree (clade) 
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To color branches 
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Change the fonts of 
leaf names 
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Manually color all branches/fonts  
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What if we have 
hundreds of genes? 
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http://itol.embl.de/ 



31 

http://itol.embl.de/help/help.shtml 

Automatically define branch colors by uploading a color definition file 
 
You can define your own colors for each branch/leaf separately. Use standard 
hexadecimal color notation (for example, #ff0000 for red) 

http://www.w3schools.com/html/html_colors.asp 
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((((AT2G32530.1|AT2G32530.1|cslB:0.57078988,os_25268|LOC_Os04g35020.1|cslH:0.5
5075714)0.9300:0.26338963,(AT1G55850.1|AT1G55850.1|cslE:0.57830980,AT4G23990.
1|AT4G23990.1|cslG:0.64691609)0.9500:0.23352951)0.7400:0.19857786,(os_42915|LO
C_Os07g36610.1|cslF:0.54191868,(AT2G21770.1|AT2G21770.1|cesA:0.37516472,AT1G0
2730.1|AT1G02730.1|cslD:0.22502015)0.6600:0.09521396)0.9300:0.18369951)1.0000:0
.73286595,(AT5G22740.1|AT5G22740.1|cslA:0.44848889,AT2G24630.1|AT2G24630.1|cs
lC:0.75671710)1.0000:1.05517231); 

http://cys.bios.niu.edu/yyin/teach/PBB/cesa-pr.fa.col 
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Upload color definition file 
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More options to display the phylogram 
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Export the tree 
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Excise a subtree 
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http://itol.embl.de/help/help.shtml Uploading and working with your own trees 

Gallus_gallus, 
300, 
EL|10|50|#ff0000|DUF17, 
DI|200|290|#aaff00|DUF22 

1. ID, 
2. Full length, 
3. Domain definition, 
4. Domain definition, 
5. … 

Shape|start|end|color|name 

Prepare a domain definition file to show domain structures 
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http://cys.bios.niu.edu/yyin/teach/PBB/cesa-pr.fa.dm 
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Click here 



Homework assignment 6 
1. Take the MAFFT alignment 

http://cys.bios.niu.edu/yyin/teach/PBB/purdue.cellwall.list.lignin.f
a.aln as input and use MEGA5 to build a phylogenetic tree 

 

2. Try maximum likelihood (ML), neighbor-joining (NJ) and maximum 
parsimony (MP) algorithms with 100 bootstrap replications and 
compare the running time and the topology of the resulting trees. 
If encounter errors, try to use the HELP link to find out and solve it 

 

3. Color the branches and leafs in the resulting ML tree graph using 
different colors for different gene subfamilies 
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Homework assignment 6 Cont. 

4. Export the tree as a newick format file 
 

5. Use the original sequence file in 
http://cys.bios.niu.edu/yyin/teach/PBB/purdue.cellwall.list.lignin.f
a to calculate the lengths of C3H/C4H/F5H proteins (try to search 
“length” in galaxy server) and identify the Pfam domains in the 
C3H/C4H/F5H protein sequences; with the two results, prepare a 
domain definition file 
 

6. Prepare a color definition file for different gene subfamilies (see 
step 3); upload the newick tree file, the color definition file and 
the domain definition file to iTOL to color display the tree 

Write a report (in word or ppt) to include all the operations and screen shots. 
 
  Due on March 12 (send by email) 

Office hour:  
Tue, Thu and Fri 2-4pm, MO325A 
Or email: yyin@niu.edu 46 



Next class: Install linux 
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