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Bioinformatics Research Center

Estabilished in 2001 by NAT and SUN. Currently 38 “BiRC-people”.

VIP: Christian Storm Pedersen (director of BiRC), Thomas Mailund.

PhD-students: Thomas Greve Kristensen, Jesper Nielsen, 
Peter Justesen,Christian Hachenberg, Martin Simonsen.

Stud.progs: Poul Liboriussen, Steffen Mikkelsen, Andreas Sand,
Troels Toftebjerg, Anders Halager, Jørgen Fogh.



Bioinformatics?

Developing and using algorithms and programs for collecting, 
handling, and analysis of biological and biomedical data
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Efficient algorithms in practice
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Distance Based Phylogenetic inference
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The Neighbour-Joining Method

QuickTree (2003) by Howe et al. is an efficient implementation if 
the naive algorithm.
QuickJoin (2006) by Mailund et al. uses heavy algorithmic ma-
chinery to reduce the running time in practice for large inputs.

RapidNJ (2008) by Simonsen et al. uses a simple heuristic to re-
duce the running time on all input sizes. Published at WABI 2008.

  Simple and fairly accurate method from 1987.
  Criticized by many but still widely used.
  Infers trees with n species in time O(n3).
  Infeasible to infer large trees.



Running times on Small Data Sets



Running times on Large Data Sets



Next Step – I/O Efficiency
The O(n2) space consumption of the Neighbour-Joining method 
is a problem for data sets with 10000+ species. 

RapidDiskNJ is an I/O efficient version of RapidNJ. 
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Counting mutational events in 
DNA sequences

 Time O(n2 l) to compare all n2 

sequence pairs of length l. 
 Too slow in practice for large l.
 Using a binary encoding of the 

DNA sequences and the SIMD 
capabilities of modern CPU's 
we can speed up this step.
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Using Cell processors for 
counting mutational events



More information
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