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Reference guided genome assembly in metagenomic samples
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Motivations

Existing methods :

Metagenomics = A mixture of reads : Assembly first Mapping first Hybrid stategy
: : Reference guided assembly
- from different genomes De fove Melagenamic assemi + | yassemiyofieads . JLocal assembly ofthe regions diverging
Ex : MegaHit[1] + Blast Ex : BWA+Minia[2] SO W RENEe (LT

(SNPs and large structural polymorphism) Ex : MitoBim[3]

- with no close reference genome (most of the time)
- Conserved regions easily assembled
Assembly time reduced by read using reference

selection

- _ Assembly is reference-free

- Able to reconstruct diverging regions

- _ - Time consuming and challenging No tool suited for metagenomic data :
—_ assembI% - Requires a close reference genome
Objectives : = - Incomplete assembly if remote - Incomplete assembly if remote - fall to detect structural polymorphism
] reference reference - No scale-up with metagenomic
- Tricky contig filtering datasets

Assemble an genome of interest
- from metagenomic reads,

- using a remote reference genome — Need for a tool dedicated to guided assembly in metagenomic context
- detecting stuctural polymorphism

An hybrid approach :
- Mapping reads and assembly of conserved regions
- Gapfilling of diverging regions with all reads

MindTheGap assembly workflow

Step 1 : Reference based read recruiting and Step 2 : Reference free gapfilling between

backbone contig assembly contigs using MindTheGap [4] MindTheGap algorithm

- De Bruijn graph assembly starting from

| a contig end kmer |
Reads mapping on the remote - Search target kmers in the contig graph

reference
(BWA) _ -
— __— Allthe reads !

e LV GEE L e e L A - - e,
- — Start kmer 4 4 B
y (contig 1) 9 | |

—_ — - -
(contig 2)
Reference genome -
Metagenomic readset Sin— /
Scaffolding contigs without Able to return severa
Assembly any assumption on their order alternative solutions 2 solutions between contig 1 and contig 2
(Minia) or orientation (large structural polymorphism) | 1 solution between contig 1 and contig 3
E— — Output :
Backbone contigs super-contigs (fasta) + gfa format

Successful assembly of a bacterial genome in one circular contig Discovery of unknown phage structural variants
Assembly of Buchnera aphidicola from 42 pea aphid Assembly of the phage APSE from 42 pea aphid
| metagenomic samples [5] | metagenomic samples
using Buchnera genome from another species
Degnan 2008 [6]
Number of resulting contigs Target genome coverage Run time A'APSE_1 S T e e | T
400 250 J: ] [ el LI v J L] |
g ﬁ 5" = '- - = UL - 7 known variants known,
2 e g ., . - LIMPANT T 111 - M0 differing by a ~5kb virulence cassette
z e e F e ][RI | LI
§1oo : ; § -. ‘ i * + weer [ IIOOANT T 11 N
i, R U Megprg Vet ranecay Mg, MR oy e
y Method Method y Method . T _ﬂ e - m m g A
MindTheGap results Results : . . . / )
- One-contig assembly for 30 samples - 3 new phage variants discovered in 5 samples y
- Genome length close to the real reference - Coabundant phage successfully assembled /
- On average 7 times faster than Megahit In 3 samples "
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https://github.com/GATB/MindTheGap/tree/contig_dev
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