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Single Molecule Real Time (SMRT) Sequencing — PacBio RSII P6C4

To resolve a complex genome assembly, PacBio technology could help to improve the whole genome sequencing thanks
to its capacity to sequence long fragments. In the SUNRISE Project, the Sunflower reference genome is being improved

thanks to this technology combined with additional developments for library preparation and data analysis.

For metagenomic analysis, high-throughput sequencing| of the 16S rRNA gene has become a valuable tool for characterizing; microbial
communities. In the Meta-Pac project, we are evaluating the PacBio RSII for full-length 16S rRNA gene sequencing and community profiling.

Towards a sequencing of longest fragments to resolve a complex genome assembly

, '.'("". - SUNRISE project : SUNflower Ressources to Improve yield Stability in a changing Environment
“M: ~ One of the objectives is to identify the genetic and molecular factors involved in mechanisms underlying oil yield stability of sunflower hybrids under
4)) water constraints. To achieve this objective, it's essential to have a robust reference genome and PacBio sequencing could help to improve the
LINRISE  sunflower genome assembly. The XRQ line of sunflower (3,6 Gb) was sequenced at 100X depth with PacBio sequences only.
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Why is it so difficult to assemble the sunflower genome ? Improvements of the molecular biology steps have

There is a lot of repeated sequences in the sunflower genome. increased the length of the PacBio Sequences
They are large (9-12kb) and highly conserved. To fully cross the length of the repeats, very long reads were obtained
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The Whole Genome Sequencing by PacBio technology has improved the de novo genome assembly in Sunflower

Using PacBio sequences only, the coverage of the sunflower genome was improved from 43% (127X HiSeq) to 84% (102X

#ctg MAX  N50BP #>N50 MEDIAN Gb . . . . . . .
a1on aaMb a0skh 1900 11sks 203 AcBio) and the size of the contigs have been highly increased. With only 18X depth of PacBio sequences and 2 days of

- : computation (PBcR 8.3rcl), we obtained an assembly with metrics similar to the previous assembly obtained with 127X of
o dat (SOAP
1007165 237.4kb 9.4kb 34006 392bp 1,56 HiSeq data ( enovo). /

A full length 16S sequencing for a complete and accurate Metagenomic analysis

Meta-Pac Project : Analysis of Full-Length Metagenomic 16S Genes by SMRT® Sequencing
The capacity of sequencing and assembly by PacBio to obtain a reliable full-length 16S Genes (1,5 kb) is evaluating in order to improve the metagenomic analysis.
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Full-length 16S sequencing achievable with PacBio technology Profile metagenomic communities with single-molecule

reads using circular consensus sequencing

HVlH vzl ‘vsl ‘ V4 l: ‘vsl M ‘v7‘ ‘vsl HJ ;?;:Ieg;:‘;io?or ?;etat;zo;iiq:igf;zg N Gt Y — ) Circular Consensus Sequencing (CCS)

The circular nature of the SMRTbell DNA template allows

0 . Lengthinb 1500 ' ' I ithi :
5 - ;  -eng P - using variable regions W'.th'n 165 comere v T~ N/ ——  polymerase to sequence the same DNA molecule multiple
fllumina Mi>eq - V3V4 primer set - rRNA gene from synthetic MOCK IR times with multiple passes. This produces high intra-
Amplicon length 460 pb (2x300bp) : . Subreads .
: community and natural samples. | molecular consensus accuracy.
e PacBio - V1V primer set O R —_— At least 8 full-pass subreads from an insert allow to reduce
. Janameregien - Amplicon length 1500 pb error rate and obtain a reliable full-length 16S gene.

The Amplicon Sequencing by PacBio technology seems to improve the Metagenomics analysis

The first data analysis seems to show that the Pacbio technology generates an increase error rate compared to the Miseq platform (mainly highly increased Indel errors).
However, thanks to its capacity to generate longer reads, the Pacbio technology seems to offer better resolution for 16S analysis and an increase of species richness and number)
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