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Whole metagenomics analysis aim to provide an overview of the biodiversity 
and the functions of bacterial communities. Currently, those analysis are 
performed on Illumina short read sequencers that provide the advantage of 
generating less than 1% sequencing error. The arrival of the HiFi technology 
(PacBio Sequel II) allow us to sequence long read fragments of several Kb 
with a low error rate. 

One of the aim of the SeqOccIn project (Sequencing Occitanie Innovation, 
https://get.genotoul.fr/seqoccin/) is to acquire expertise in metagenomics to 
better characterize microbial communities inside complex matrices. In the 
framework of this project, we developed the metagenomics shotgun 
protocol on the PacBio Sequel II sequencer and carry out a comparative 
study of the assemblies obtained with PacBio long reads and Illumina short 
reads data.

Introduction

Conclusion
The DNA miniprep kit has been selected to extract DNA for long read 
sequencing.
With enough sequencing depth, HiFi reads produce high quality assemblies 
but also imply a higher cost. That's why direct read annotation seems 
promising as it could required less sequencing depth. Howewer our first 
analysis on the mock shows that this approach is less accurate than assembly 
annotation results. We are currently working on the method to improve the 
results. 

Metagenomic assembly results 
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Fig. 2: Bacterial genomes of mock Zymobiomics are assembled in one 
contig by HiFi reads. The genome fraction is the fraction of the reference 
genomes covers by the assembly. Each block in a bar represents a contig. 
Bacterial genomes are well covered by all assemblies but Illumina assembly is 
much more fragmented 
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Fig. 3: Complexe samples 
of pig feces required high 
sequencing depth.  The 
percentage of mapped reads 
on the assembly is for each 
read set
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Fig. 4: The assemblies 
are far less fragmented 
with HiFi reads than 
with Illumina reads. Nx 
is a measure of the 
assembly contiguity.
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Taxonomic profiles

Fig. 5: Direct read annotation produces less accurate taxonomic 
profile than assembly annotation on mock Zymobiomics.
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DNA extraction for long read sequencing
For metagenomic study, an extraction method able to produce DNA fragment 
up to 10Kb while maintaining a good species representativeness is 
necessary. That’s why we tested 5 different protocols (InnuPREP Stool DNA, 
Mag-Bind Stool DNA, QIAamp PowerFecal Pro, DNA miniprepKit, Quick DNA 
fecal/soil) on a microbial mock community (zymoBIOMICS D6300). Three 
methods out of five produced fragments of sufficient size and quality. We 
selected them to assess the representativeness of the bacterial communities.

Fig. 1: The DNA Miniprep kit showed less biases compared to the two 
other kits. The 16S rRNA gene sequenced on Illumina MiSeq allowed us to 
evaluate the percentage of each species found in the microbial mock 
community and to compare it with the expected theoretical percentage. 
Among the three kits tested, the DNA Miniprep kit showed less biases 
compared to the two others.
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How to analyse metagenomic HiFi reads? 

Assembly annotationDirect read 
annotation

Assembly

HiFi reads

Assembly step :
using metaFlye [1], 
HiCanu [2]
or Hifiasm meta [3]
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reads)

Protein hits

Translation alignement 
with DIAMOND on 
Protein database
NCBI nr 

Processing through
MEGAN LR [4]

Taxonomic profile
Functional 

annotations https://forgemia.inra.fr/
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