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Metagenomic assembly is impossible

• Two competing goals:
– assemble similar sequences from related genomes together
– do not assemble similar sequences from unrelated genomes

CATGCTGCCTCCCGTAGGAGTTTGGACCGTGTCTCAGTTCCAATGTG
TCCCGTAGGAGTCTGGTCCGTGTCTCAGTACCAGTGTGGGGGACCTTCCTC

GCCTCCCGTAGGAGTTTGGACCGTGTCTCAGTTCCAATGTGGGGGACCTT



Assembly (in general) is hard
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Assembly (in general) is hard
• Repeats lead to ambiguity in reconstruction of genome

(complexity exponential in # of repeats)

• Insufficient coverage:
– gaps
– obscures "true" assembly

• Sequencing errors compound all other challenges
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Goals for a metagenomic assembler
• Must work well for clonal data

– handle repeats
– handle errors
– deal with low coverage regions

• Must deal with polymorphisms
– distinguish between errors and polymorphisms

– distinguish between repeats and polymorphisms

– enable discovery of polymorphisms/variation



 

Repeat detection

• Basic idea: deeply covered unitigs are repeats

• But.... in metagenomics the deeply covered contigs are 
often abundant organisms
(which should be assembled)

Rusch, D. B., A. L. Halpern, et al. (2007). "The Sorcerer II Global Ocean Sampling 
Expedition: Northwest Atlantic through Eastern Tropical Pacific." PLoS Biol 5(3): e77.



 

Better repeat detection
• Observation: repeats "tangle" the assembly graph

• Solution: find nodes "central" to the graph



 

Better repeat detection...2
• Observation: depth of coverage is good local marker of 

repeats

• Solution: run local depth-of-coverage statistics



 

Detection of variation
• Key idea: find assembly motifs that look like genome 

variation 



 

Scaffolding through variation
• Identify motifs and collapse them



 

Detection of variation...cont
• Still work in progress

– simple motifs can be found
– looking for "enriched" motifs 
– still analyzing motifs found by our code

• Basic idea (find motif, collapse it) very computer graphic-y
(that's how video games work...)

• Corrolary: This can lead to interactive visualizations of 
assembly graphs



 



 



 

Bambus 2
• http://www.cbcb.umd.edu/software/bambus
• Can be used with output from most assemblers

(tested with CA, Minimus, Newbler)

• Good repeat detection



 

Bambus 2
• Good genome reconstruction



 

Variation motif
Glycosyl transferase hypervariable locus in Leptospirillum

transposase

IS element



 

Future work
• Better documentation

• Better integration with other assemblers

• Tool for inspection of scaffolding data

• New types of variation

• Variation analysis toolkit
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