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Wonderful diversity of 
fungi
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Functional diversity of 
fungi
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What is mycorrhiza?
Symbiosis between 
plant roots and the 

fungus
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Evolution of mycorrhiza
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From 1 to 1000 
genomes
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5 symbiotic genomes

Basidiomycota; Agaricomycotina; 
Agaricomycetes; Agaricales; Hebeloma 

Basidiomycota; Agaricomycotina; 
Agaricomycetes; Agaricales; Laccaria 

Basidiomycota; Agaricomycotina; 
Agaricomycetes; Boletales; Paxillus 

Ascomycota; Pezizomycotina; 
Leotiomycetes;Oidiodendron 

Ascomycota; Pezizomycotina; 
Pezizomycetes; Tuber Tubme1 

Oidma1 

Paxin1 

Hebcy1 

Lacbi2 

7



BIG 7!
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Use genomics to understand 
microbe-host interactions
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Genome sequencing
• Extract DNA from the organism

• Fragment and sequence the DNA (millions of pieces)

• Assemble the sequences to a genome

• Find genes in the genome

• Perform functional analyses
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Computational 
challenges

• Rapidly moving field requires novel tools 
and algorithms

• Data analyses, transfer and storage

• Bioinformaticians
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Assembly

• Overlap Consensus Layout OLC

• De Bruijn Graphs 
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Figure 1Figure 2.1: Schematic diagram of the de Bruijn graph implementation

Each node, represented by a single rectangle, represents a series of over-
lapping k-mers (in this case, k = 5) listed directly above or below. The
last nucleotide of each k-mer is coloured in red. The sequence of those
final nucleotides, copied in large letters in the rectangle, is the sequence
of the node. The twin node, directly attached either below or above the
node, represents the reverse series of reverse complement k-mers. Arcs
are represented as arrows between nodes. The last k-mer of an arc’s ori-
gin overlaps with the first of its destination. Each arc has a symmetric
arc. The two nodes on the left could be merged into one without loss of
information, because they form a chain.
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Sequencing	  technologies

Applied	  BioSystems	  (ABI)	  
3730xl	  DNA	  Analyzer	  (Sanger)
	  96	  samples	  in	  parallel	  (reads)
	  Read	  length	  approx.	  800	  bp
-‐	  80.000	  bp	  per	  run	  

Roche	  /	  454
GS	  FLX	  Titanium	  Series
	  1,2	  million	  reads
	  Read	  length	  approx.	  400	  bp
	  400	  million	  bp	  per	  run

Illumina	  /	  Solexa
HiSeq	  2000
-‐	  >2	  billion	  reads
-‐	  Read	  length	  approx.	  70	  bp
-‐	  200	  Gbp	  per	  run	  
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Cumulative sequence 
output

Rokas presentation Workshop in Genomics 2012
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Kahn, Science 2011
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BILS – Bioinformatics Infrastructure for Life 
Sciences 
!  Distributed national research infrastructure 

supported by the Swedish Research Council 
 

!  BILS provides bioinformatics support in various  
projects, e.g. in large-scale sequencing, proteomics,  
systems biology, metabolomics, metagenomics 

!  BILS provides infrastructure and tools for  
bioinformatics analyses  

!  Bioinformatics network  
–  nodes at each of the 6 large university cities 
–  annual workshop 
–  training 

 
!  Bioinformatics computation and data storage provided in  

collaboration with SNIC 
 

!  Swedish node in ELIXIR 

!  Current staff of 11 people – will during 2012 expand to 26 persons 
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