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Toulouse « Genome and Transcriptome » core facility (GeT-PlaGe - France) enables scientists to design and carry out their studies using multiple Next Generation Sequencing technologies. GeT-
PlaGe acquired the MinlON (Oxford Nanopore Technologies) allowing to sequence uniqgue DNA or RNA molecules by electroporation. DNAs of three different species have been sequenced in order to

assess the technology and see if it meets the users needs. The ability to produce high molecular weight libraries improve the yield. Depending on the biological question, ONT data have to be completed
with lllumina data.

EVALUATION OF BASIC PARAMETERS THE MINION FOR A BACTERIAL GENOME ASSEMBLY

KEY POINTS KEY POINTS
m For complex genome assembly, if a shearing and a size selection are performed on long m For small genomes, MinlON combined to lllumina data generate high quality genome assemblies
fragments, very long reads can be obtained (40 kb shearing — N50 = 24.6, up to 9 Ghb). (0% of fragmented genes).
m For small genomes, the quantity of data allows multiplexing which will reduce the cost of the m Albacore 1.0.1. version reduces the error rate on Raw data (13.68%) but seems to create false
seguencing. homopolymers.
m For diagnosis and production fields, the Rapid and the 1D protocols allow a fast library m The informatics pipeline from the sequencing to the assembly can be all completed in local (12
preparation (30 minutes — 3 hours). days duration).
m An important amount of DNA is required which is a technological limitation for some studies m Important informatics resources are necessary, especially for the base calling (9.3 Gb run : 60
(minimum of 1.5 ug to produce 2Gb). threads and 1.4 To workspace).
1 / DNA profiles and metrics obtained INFORMATIC PIPELINE 4 [ Assessment of the Xanthomonas campestris (Xc) genome assembly using BUSCO
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Amount of DNA required (Gb) (Gb) (Gb) — Qutput : Raw Data MinlON 12.2 27 60.8
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8 Kb BUSCO provides quantitative measures for the assessment of genome assembly. The comparison is based on Escherichia coli genome.
These metrics have been obtained using R9.4 flowcells, MinKNOW 1.1 and 1.3 and Albacore 1.0.1 versions. It has been verified that the amount of active pores per flowcell were similar and that all
flowcells were able to get 450b/s. ] . ] ) ] ]
| BASECALLING (and e The best results are given by Pacbio data and MinlON+lllumina data (base calling with the
e For small genomes, the Rapid protocol can produce long reads and up to 500 Mb. DEMULTIPLEXING) - Metrichor 1.121 version) : 95.3% of complete and 0% of fragmented genes on the E. coli genome.
e The 1D protocol (8 kb shearing) is the one giving the most similar results among DNAs. Albacore e |t seems that Nanopolish generates errors that then Pilon is not able to correct.
e The 1D+ protocol (including Megaruptor shearing and BluePippin size selection ; adapted for each = OUtpUti_RaW Data + e With these versions of MinKNOW and Metrichor, ONT data have to be combined with lllumina
DNA) is the one giving the highest amount of data and N50. Tpr:I'“?agstS data to get a good genome assembly.
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Ressources : 10 threads e On Raw data, the error rate is lower on ONT data (Albacore 1.0.1 — V1) than with Pacbio data.
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® The size of fragments going through a pore seems to have an impact on the sequencing duration of ~#=Relgenome.equivalent-coverag
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e The amount of loaded molecules is positively correlated to the quantity of data. We haven’t identify 100
any profile of overloading. MINION POLISHING —
e The ability to prepare library with fragments of similar size will increase the quantity of data (for the Nanopolish 0.6.1 0
1D+ protocol). — Ol . a
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3/ 6-plex bacterial genome sequencing , v e From 2 to 5-mers, the count is similar between base callers and correlated to the reference
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. N oer barcode ® 6-mers and more are partially or not identified by the VO.
EE§E§§§§§ . i 0 ® For 6-mers and more the V1 generates a high number of homopolymers (further analysis have to be
& e , - 13 performed to assess if they are « true » homopolymers).
g ® The V1 creates homopolymers of more than 10 bases (and up to 7000).
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1000 2000 000 | 0000 25000 50000 6 17 13 Poli;e?jugssuetrﬁbly e To get a better yield, we have to assess the technology with very long fragments and a higher
. amount of loaded library as no overloading profile has been identified.
A 20kb Megaruptor shearing and a 1D library preparation have been performed. The quality were similar between barcodes. Type : .fasta(q) . . . . .
Duration : 1 day e For complex genome assemblies, we have to compare the combination of ONT data with Pacbio,
e The total yield is 4.4 Gb and 297000 sequences. 76% of sequences have been assigned. Ressources : 8 threads (1 G 10X or BioNano data.
between 13% and 21% (expected 16.6%). corrected with Nanopolish .
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