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Thanks to its experience on short reads sequencing using the lllumina technologies, the GeT-PlaGe core facility began to evaluate and use long read technologies since the beginning of 2015: Pacific BioSciences RSIl, Oxford Nanopore
Technology MinlON and 10XGenomics Chromium. Genomic issues such as complex genome assembly, structural variant discovery or phasing can be addressed by those long read technologies.

As DNA quality is the most important requirement to obtain an efficient sequencing, sample requirements for each technology, and quality controls performed on GeT-PlaGe will be detailed. For all the technology presented, DNA
sample needs high quality and purity. For ONT MinlON and 10XGenomics Chromium, the reads length have theoritically no limits compare to PacBio RSIl (max around 50 kb) but the input DNA size is the key for all of them. The
amont of DNA required for sequencing can be huge and challenging to obtain. The DNA quality is the cornerstone of a good bioinformatic analysis particulary for assembilies.

We are presenting current projects concerning de novo assembly results obtained using multiple Long Read technologies, for several genomes (bacteria, fungus, tomato and fish).
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ONT MinlON vs PacBio RSII: let’s fight ! \ / PacBio RSIl, 10X Chromium: a love story ? \

These two approaches are long reads technologies but unlike PacBio RSIl, 10X Genomics use synthetic reads. For
assembly purposes, are PacBio RSIl and 10X Chromium results similar or is there a benefit to use them together?

N/

Concerning the problematic of de novo assembly using long reads, PacBio technologies are challenged by ONT’s. Can we
compare them on the same input DNA (Bacteria and Fungus) ?
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The best BUSCO results are given by PacBio and ONT+lllumina data: 95.3% of complete genes. While ONT data allow us

to generate only one contig, most of the genes are missing or fragmented. Fragment distribution
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With this more complex genome, it is difficult to conclude about the quality of the assembly. Regarding the PacBio data,
we obtained a higher number of contigs, but also more complete genes. ONT data allow us to reduce the number of
contigs despite of the integrity of genes. Moreover, most of the short ONT reads can be removed to improve the
assembly metrics.

In these two graphs, the fragment distribution of both samples are represented. The distributions follow the same trend
except for 10X Chromium which are over represented at 10 kb. With ARCS software, we obtained less contigs but most of
them are at 10.000 kb. Furthermore, there are more fragments at 20.000 kb in ARCS assemblies than the others. Indeed,
the use of ARCS permits to obtain longer fragments than PacBio or 10X Chromium individual assemblies.

(A )

In case we have some lllumina data, ONT can be equivalent to PacBio concerning the de novo assembly. It strongly fter the end of the analysis, we can not say there is a general « best assembler » for PacBio RSIlI because the result
depends on the biological query and the genome complexity. Today, we have to combine ONT data with an other data varies according to the samples. These differences can be explained by the genome complexity.
set to exploit them, but that can change in a short term future. The 10X Chromium Supernova results do not indicate better metrics than PacBio RSIl. The combination of both

\ o improves significantly the PacBio quality assembly metrics.
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