
HAL Id: hal-04272480
https://hal.science/hal-04272480

Submitted on 6 Nov 2023

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.

Distributed under a Creative Commons Attribution 4.0 International License

HairSplitter: separating similar strains in metagenome
assembly

Roland Faure, Jean-François Flot, Dominique Lavenier

To cite this version:
Roland Faure, Jean-François Flot, Dominique Lavenier. HairSplitter: separating similar strains in
metagenome assembly. ISMB/ECCB 2023 - 31st Annual Intelligent Systems For Molecular Biology
and the 22nd Annual European Conference on Computational Biology, Jul 2023, Lyon, France. pp.1-1,
2023. �hal-04272480�

https://hal.science/hal-04272480
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


HairSplitter: separating similar strains in 
metagenome assembly

Roland Faure1,2, Jean-François Flot1, Dominique Lavenier2

1. Service Evolution Biologique et Ecologie, ULB, Brussels, Belgium 2. Univ. Rennes, Inria RBA, CNRS UMR 6074, Rennes, France

Problem: assembling similar 
sequences

Sequencing: noisy fragments, 
called reads, are produced

Assembly: reads are aligned and 
the sequence reconstructed 

Almost-conserved region

PROBLEM!
Similar regions (typically different strains) get collapsed in a 

single sequence

State of the art

AACTGCGTCCCTATAGAGCGATACGCGACCGTA

AACTGTGTCCCT-TAGAGCGATTCGCAAGCGTA

AACTGTGACCCTATAGAGCGATACGCGACCGTA

AACGGTGTCCCTATAGAGCGATTCGCGACCGTA

AACGGTGTCCCTATAGAGCGATTCGCGACCGTA

AACTGTGTCCCT-TAGAGCGATTCGCGAGCGTA

AACTGTGTCCCTATAGAGCGATACGCGACCGTA

AACGGTGTCCCTATGGAGCG--TCGCGACCGTA
AACTGTGTCCCT-TAGAGCGATTCGCGAGCGTA AACTGTGTCCCT-TAGAGCGATTCGCGAGCGTA

AACTGTGTCCCT-TAGAGCGATTCGCGAGCGTA
AACTGTGTCCCT-TAGAGCGATTCGCAAGCGTA

AACGGTGTCCCTATGGAGCG--TCGCGACCGTA
AACGGTGTCCCTATAGAGCGATTCGCGACCGTA
AACGGTGTCCCTATAGAGCGATTCGCGACCGTA

AACTGCGTCCCTATAGAGCGATACGCGACCGTA
AACTGTGACCCTATAGAGCGATACGCGACCGTA
AACTGTGTCCCTATAGAGCGATACGCGACCGTAInput: long reads, draft assembly 

Output: strain-separated assembly

Difficulties: Unknown number of strains (potentially high), uneven coverage

Existing software: Strainberry [1], stRainy (under development) [2], hifiasm [3]

But: To be improved for noisy reads and high number of strains

Algorithm

Variant calling

read_1

Robust Robust Robust

= most frequent base

= diverging base

A variant is robust if it is 
confirmed by other 
variants

AACTGCGTCCCTATAGAGCGATACGCGACCGTACCTCGGAA

AACTGTGTCCAT-TAGAGCGATTCGCAAGCGTACCTCGGAA

AACTGTGACCCTATAGAGCGATACGCGACCGTACCTCGGAA

AACGGTGTCCCTATAGAGCGATTCGCGACCGTACCTCGAAA
AACGGTGTCCATATAGAGCGATTCGCGACCGTACCTCGAAA

AACTGTGTCCAT-TAGAGCGATTCGCGAGCGTATCTCGGAA

AACTGTGTCCCTATAGAGCGATACGCGACCGTACCTCGGAA

AACGGTGTCCATATGGAGCG--TCGCGACCGTATCTCGAAA

AACTGTGTCCCT-TAGAGCGATTCGCGAGCGTATCTCGGAAread_1

Results Conclusion & Perspectives
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➢ Hairsplitter reconstructs a strain-separated assembly from 
a draft assemby, improving on the state-of-the-art

➢ Hairsplitter uses any type of long reads (incl. high-error 
reads) on any type of assembly (incl. polyploid genome 
assemblies)

➢ Perspective: improve the understanding of true microbiomes

Graph is clustered by the Chinese 
Whispers algorithm
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T C - T G T G T G

draft asm AACTGTGTCCCTATAGAGCGATTCGCGACCGTACCTCGGAAGCTGAAGTGT

G A A T C T A A G
T C A A C C G T -
T A - T G T G T G
G A A T C C A T G
G C A T C C A A G
T C A A C C G A -
T A - T G C G T G
T C A A C C G A -

1. Robust variant calling

read_1

read_2

read_3

read_4

read_5

read_6
read_7

read_8

read_9

2. Read clustering
Each read is linked to the k nearest reads (k=2 

here), computed using robust variants

read_4
read_8

read_2

read_5
read_6

read_3

read_7
read_9

3. Reassembly

➢ Mix of 2 to 10 E. coli strains, simulated sequencing from RefSeq genomes

Nanopore (12 % error rate), 50x per strain HiFi (1 % error rate), 10x per strain 

➢ Mix of 5 E. coli strains, Zymobiomics gut microbiome standard

Genomes

Reads

Assembly

github.com/RolandFaure/Hairsplitter


	Page 1

