N

N

High-throughput sequencing (HTS) for detection and
discovery of pineapple mealybug wilt associated viruses
(PMWaV): comparison of five approaches
Delphine Massé, Nathalie Cassam, Emmanuel Fernandez, Denis Filloux,
Bruno Hostachy, Eric Verdin, Sébastien Massart, Armelle Marais-Colombel,

Thierry T. Candresse, Philippe Roumagnac, et al.

» To cite this version:

Delphine Massé, Nathalie Cassam, Emmanuel Fernandez, Denis Filloux, Bruno Hostachy, et al..
High-throughput sequencing (HTS) for detection and discovery of pineapple mealybug wilt associ-
ated viruses (PMWaV): comparison of five approaches. 18. Rencontres de virologie végétale (RVV
2021), Sep 2021, Aussois, France. hal-03576172

HAL Id: hal-03576172
https://hal.inrae.fr /hal-03576172
Submitted on 15 Feb 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-03576172
https://hal.archives-ouvertes.fr

Oral presentation

Theme: Variabilité - Diversité des virus & épidémiologie / Variability of viruses and
epidemiology

Student: yes

High-throughput sequencing (HTS) for detection and discovery of pineapple
mealybug wilt associated viruses (PMWaV): comparison of five approaches

Delphine Massé?, Nathalie Cassam?, Emmanuel Fernandez?, Denis Filloux?, Bruno Hostachy,
Eric Verdin®, Sébastien Massart*, Armelle Marais-Colombel®, Thierry Candresse®, Philippe
Roumagnac?, Pierre Lefeuvre®, Jean-Michel Lett®

LANSES - LSV RAPT, F-97410, Saint Pierre, La Réunion, France
2 CIRAD — PHIM, F-34398, Montpellier, France

3UMR BFP, Univ. Bordeaux, INRAE F-33882, Villenave d'Ornon, France

4 plant Pathology Laboratory, Gembloux Agro-Bio Tech, University of Liége, 5030, Gembloux, Belgique
® INRAE - Pathologie Végétale, F-84140 Montfavet, France

6 CIRAD, UMR PVBMT, F-97410, Saint Pierre, La Réunion, France

HTS technology are now routinely used for virus discovery, but have yet to replace more
conventional approaches for virus detection. Here, we compared five different HTS methods
for virus detection: 1) ribo-depleted total RNA, 2) Double-stranded RNA (dsRNA), 3) Virus-
derived small interfering RNAs (siRNA), 4) Virion-associated nucleic acids (VANA), and 5)
total RNA with Oxford Nanopore Technologies (ONT) and MinlON plateform. Pineapples
from Reunion Island, displaying wilt symptoms, were tested in order to properly assess the
performance and application range of each method.

From the combination of all generated sequences, we were able to assemble nearly full genomes
of viruses known to be associated with the Mealybug wilt disease of pineapple: Four distinct
Pineapple mealybug wilt-associated virus species (PMWaV1, -2, -3 and -5) and the Pineapple
bacilliform comosus virus (PBCoV) were characterized. Moreover, the genomes of a
Sadwavirus and three new viruses belonging to the Ampelovirus (n=2) and Vitivirus (n=1)
genera were also fully assembled.

The comparison of the detection of each virus, using each tested method proves that all were
suitable for the detection of all viruses, providing a sufficient coverage depth. The results
showed that the ribo-depleted total RNA appears to be the best strategy to obtain nearly
complete genomes, whether for RNA or DNA viruses, with or without poly-A tail. Conversely,
total RNA with ONT failed for the complete reconstruction of most viral genomes.

Globally, the discovery of new viruses proves the importance of diagnostic HTS tests and their
inclusivity in understanding disease etiology and further highlight the diversity of viruses
associated with pineapple.



