
HAL Id: hal-01574824
https://hal.inria.fr/hal-01574824

Submitted on 16 Aug 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Debugging long-read genome and metagenome
assemblies using string graph analysis
Pierre Marijon, Jean-Stéphane Varré, Rayan Chikhi

To cite this version:
Pierre Marijon, Jean-Stéphane Varré, Rayan Chikhi. Debugging long-read genome and metagenome
assemblies using string graph analysis. JOBIM 2017- Journées Ouvertes en Biologie, Informatique et
Mathématiques, Jul 2017, Lille, France. �hal-01574824�

https://hal.inria.fr/hal-01574824
https://hal.archives-ouvertes.fr


Debugging long-read genome and metagenome assemblies using string graph
analysis
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Third-generation long-read sequencing technologies tackle the repeat problem in genome assembly by pro-
ducing reads that are long enough to span most repeat instances. In principle one expects that with such reads
most bacterial genomes will be assembled into a single contig [1]. However in practice, some datasets fail to
be perfectly assembled even with leading assemblers, and are fragmented into a handful of contigs. As a mean
to investigate those cases, we consider the string graphs that are generated by assemblers during intermediate
stages of the assembly process. We seek to establish a coherent framework for analyzing these graphs, in the
hope that they will help us determine the biological causes that led the assembler to output shorter contigs. This
poster presents some preliminary results of such an analysis.

We visualized, analyzed and compared assembly graphs generated by Canu [2] and Miniasm assemblers
[3] on biological (MBRAC-26 [4]) and synthetic datasets (created with LongISLND [5]). We introduce the
concept of graph projection of an assembly graph onto another, taking advantage of the recent GFA format.
We are thus able to observe how reads that are neighbors of contigs extremities overlap, in terms of error
rate and overlap length. We implemented an automatic and user-friendly snakemake pipeline that generates a
HTML report for each assembly. We identified cases of contigs that were not joined by the assembler despite
indications in the string graph that such joins could have been made. These cases highlight potential directions
on how to improve the assembly process. In future work we will take advantage of this investigation to propose
alternative assembly hypotheses based on string graph analysis.
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