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Gene Trees Within the 
Branches of a Species Tree



Horizontal Gene Transfer 
and Tree Incongruence



Horizontal Gene 
Transfer Detection
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Multiple Solutions for 
HGT Detection
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Multiple Solutions for 
HGT Detection
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How can we improve the 
accuracy of HGT detection?



Our Method: Assessing the 
Support of HGT Edges

• Assign a support value to each HGT edge

• Branches of the gene tree often have 
bootstrap value

• Use those bootstrap values to evaluate 
HGT edge support



HGT Edge Support: Example
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Support for HGT edge (x, y): max{60, 90, 70} = 90



HGT Edge Support: Algorithm

• Create a network N from the species tree 
by adding HGT edges

• From N, create two trees:

• ST’: Keep HGT edges, while removing the 
other edges

• ST’’: Remove HGT edges, while keeping 
the other edges



HGT Edge Support: Algorithm
• For HGT edge X →Y, find the moving clade P and 

its sister clade Q

• Finding P: let P = LST’(Y)

• Finding Q:

• Let Y’ = Y

• Let p = parent of Y’ in ST’’

• If LST’(p) ≠∅, then Q = LST’(p)

• If not, let Y’ = p, and repeat

• Support = max of bootstrap values of edges from P 
to Q



HGT Edge Support: 
Illustration
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Parsimony-based HGT 
Detection

• Input: Sequences for a group of species

• Output: A network (tree + HGT edges)

• Optimization criterion: Smallest network 
parsimony score



 Parsimony-based HGT 
Detection

• Accurate, as shown in both simulated and 
biological data

• Slow, because it has to examine all possible 
networks



Topology-based HGT 
Detection

• Fast in computing HGT edges

• Return many false positives



Our Method: Combining 
Topology and Parsimony-

based Methods
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TopSeq Algorithm



Experimental Data

• The biological data by Bergthorsson

• HGT transfer to Amborella

• 20 genes

• Donors: Bryophytes, Moss, Eudicots, and 
Angiosperms



Experimental Results



Experimental Results

• NEPAL: 12 out of 13 HGTs were found

• RIATA-HGT: 12 out of 13 HGTs were 
found (the missing HGT is different)

• The support for 12 HGT edges were high, 
over 95%



Conclusions

• A method for assessing the support of 
HGT edges

• Integration of sequence-based and 
topology-based methods gives promising 
performance
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