
Activity to accompany: 
Complete Mitochondrial Genomes of Ancient Canids 

Suggest a European Origin of Domestic Dogs 
 
 
 

Part 1: Accessing the data generated in this project 
 
The mitochondrial sequences that were sequenced by the team are accessible in the National Center 
for Biotechnology Information (NCBI) database. In the supplementary material, you will find the 
other sequences used in the paper (that have been sequenced in previous works). The NCBI regroups 
different biological databases such as a genome database or a proteins sequences database as well 
as tools to use these data. We are interested in mitochondrial DNA sequences that are contained in 
the Nucleotide database. 
 

 Go to the NCBI website: http://www.ncbi.nlm.nih.gov 
 

 In the list of databases, choose “Nucleotide” and then type “KF661036” in the search box. 
You will find all the information about the mitochondrial sequence of a dog sequenced for 
this project. The complete sequence is available at the bottom. 
 

 
 
 
KF661036 is the accession number of the sequence, i.e. the number by which it is listed in the 
database. All the accession numbers of the sequences are in the supplementary tables 1 and 2 
(available online).   

http://www.ncbi.nlm.nih.gov/


 Scroll down the page and figure out what the different categories listed provide (the 
organism the sequence is from, the taxonomy of the organism, the length of the sequence, 
the authors and the reference of the paper the sequence is from, and so on). 

 
 
 

Part 2: Reconstructing figure 1 and checking the tree’s robustness 
 
The major result of the paper is supported by the construction of a phylogenetic tree linking ancient 
and modern dogs and wolves. This tree allows the researchers to draw conclusions that go against 
the previous ideas about the origin of dog domestication. Evolutionary work relies on the available 
ancient samples and statistical analysis to infer species relationships. It could be interesting to test 
how strong the conclusions are by checking if you can get the same results with different statistical 
methods or with less data. 
 
You will need to install the free analysis software MEGA that you can download at: 
www.megasoftware.net  
 

 Install and launch MEGA. 
 

 You can import data from NCBI directly by using the web browser provided by MEGA. Click 
on align/show web browser. In the pop-up window, search the different sequences by their 
accession number and click on the button “« add to alignment ».” This will send the 
sequence into MEGA. 
 

As an example, here is what you will get when you search for a few sequences:  
 

 
 
 
Align the sequences 
To construct a phylogenetic tree in MEGA, you need to align the sequences together, meaning you 
have to compare them with each other (detect deletions, substitutions, or gaps).  
 
The assumption used in evolutionary studies is that if sequences look alike then they probably come 
from a common ancestor, and the species they belong to are more closely related than with other 
species. This theory relies on the principle of parsimony stating that the simplest explanation that fits 
the evidence is usually the best. In the context of evolution, it means that you should favor the 
hypothesis which displays the fewest evolutionary changes. 
 
This is only true for the Parsimony assumption. In general, one should keep in mind that various 

methods require different assumptions. So, a neighbor joining tree might not reveal the same 

topology/statistical support as a Parsimony tree. Keep that in mind, if you run phylogenetic analyses 

and chose your parameters carefully. 

http://www.megasoftware.net/


MEGA has two algorithms that can align the sequences for you: ClustalW or Muscle.  
 

 Save your sequences in the MEGA format (Data/Export alignment/Mega) and then select all 
the sequences and click on the W or Muscle icon. Wait for the computer to process the data. 

 
Alternatively, you can use the file provided by the authors with the sequences already aligned. We 
also provide a file containing fewer sequences (whole or truncated to a few genes) that you can align. 
 
When your sequences are aligned you can start building a tree to represent the relationships 
between the species. 
 
 
Trying out different statistical methods 
 
Different methods exist to construct trees; with the file provided by the authors, try to use several 
and compare the trees you obtain. 
 

 Using the file provided by the authors, use the sequences to realize a phylogenetic tree using 
the UPGMA, the Neighbor Joining, or the Bayesian method. 
 

 Compare the trees. Are they similar? Where would you place the center of dog’s 
domestication for each one? 
 

 
 
What would happen with less data? Is the analysis robust? 
 
Use the file “SitC-truncated” to build phylogenetic trees with various methods. “SitC-truncated” 
contains several sequences of modern and ancient dogs and wolves (10 of each) that are truncated 
to contain only a few genes. 
 

 Compare the trees. Are they similar? Do they resemble the tree of figure 1? Why? 
 
 


