
HAL Id: hal-02154520
https://hal.science/hal-02154520

Submitted on 12 Jun 2019

HAL is a multi-disciplinary open access
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.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - ShareAlike 4.0 International License

Draft Genome Sequence of Tuber borchii Vittad., a
Whitish Edible Truffle

Claude Murat-Furminieux, Alan Kuo, Kerrie W Barry, Alicia Clum, Rhyan B
Dockter, Laure Fauchery, Mirco Iotti, Annegret Kohler, Kurt Labutti, Erika

A Lindquist, et al.

To cite this version:
Claude Murat-Furminieux, Alan Kuo, Kerrie W Barry, Alicia Clum, Rhyan B Dockter, et al.. Draft
Genome Sequence of Tuber borchii Vittad., a Whitish Edible Truffle. Genome Announcements, 2018,
6 (25), �10.1128/genomeA.00537-18�. �hal-02154520�

https://hal.science/hal-02154520
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://hal.archives-ouvertes.fr


Draft Genome Sequence of Tuber borchii Vittad., a Whitish
Edible Truffle

Claude Murat,a Alan Kuo,b Kerrie W. Barry,b Alicia Clum,b Rhyan B. Dockter,b Laure Fauchery,a Mirco Iotti,c Annegret Kohler,a

Kurt LaButti,b Erika A. Lindquist,b Anna Lipzen,b Emmanuelle Morin,a Mei Wang,b Igor V. Grigoriev,b Alessandra Zambonelli,d

Francis M. Martina

aUMR1136 Interactions Arbres-Microorganismes, Laboratoire d’Excellence ARBRE, INRA, Université de Lorraine,
Champenoux, France

bU.S. Department of Energy Joint Genome Institute, Walnut Creek, California, USA
cDepartment of Life, Health and Environmental Sciences, University of L’Aquila, L’Aquila, Italy
dDepartment of Agricultural Science, University of Bologna, Bologna, Italy

ABSTRACT The ascomycete Tuber borchii (Pezizomycetes) is a whitish edible truffle
that establishes ectomycorrhizal symbiosis with trees and shrubs. This fungus is ubiqui-
tous in Europe and is also cultivated outside Europe. Here, we present the draft genome
sequence of T. borchii strain Tbo3840 (97.18 Mb in 969 scaffolds, with 12,346 predicted
protein-coding genes).

The whitish truffle (Tuber borchii Vittad.) is an ectomycorrhizal ascomycete ubiqui-
tous in Europe growing from cold temperate to Mediterranean climates (1). T.

borchii is found in subalkaline and acid soils associated with a wide range of hosts,
including oak, poplar, strawberry, and pine trees (1, 2). Seedlings inoculated with T.
borchii have been available since 1969 (3), and this species is also cultivated outside
Europe in Australia, the United States, and New Zealand (4). Before the release of the
genome sequence of the black truffle of Périgord (Tuber melanosporum) (5), T. borchii
was the most studied truffle species, as it is amenable to laboratory manipulations (6).

Tuber borchii strain Tbo3840 was isolated from a fruiting body harvested in April
2010 at Guzzano (Pianoro) in central Italy. For the genome sequencing, the vegetative
haploid mycelium was grown in liquid modified Woody plant medium (7) for 2 months
at 22°C in the dark. DNA was extracted from 2 g of mycelium by using a modified
cetyltrimethylammonium bromide (CTAB) protocol (8). The genome sequencing was
performed using Pacific Biosciences RS II version C4 chemistry. The genome assembly
was generated with Falcon version 0.4.2 (9), improved with FinisherSC version 2.0 (10),
and polished with Quiver (11). Contigs shorter than 1,000 bp were excluded from the
assembly. RNA was extracted from 40 mg of mycelium ground in liquid nitrogen with
the RNeasy plant minikit (Qiagen, Hilden, German), according to the provider’s recom-
mendations, and using the RLC lysis buffer. The RNA quality and quantity were checked
with the Experion RNA StdSens analysis kit (Bio-Rad, Hercules, CA). Three micrograms
of RNA was used for RNA sequencing using the Illumina HiSeq 2500 platform and de
novo assembled using Rnnotator (12). The genome was annotated using the JGI
annotation pipeline (13, 14).

The nuclear genome assembly is 97.18 Mb long in 969 scaffolds (N50, 0.19 Mbp), with
47.12% of repeated sequences (http://genome.jgi.doe.gov/Tubbor1). T. borchii has a
reduced genome size compared to other truffle species, such as Tuber aestivum (145
Mb) (15), Tuber magnatum (192 Mb) (15), and T. melanosporum (125 Mb) (5). A total of
12,346 protein-coding genes were predicted, with an average length of 1,521 bp and
379 amino acids for genes and proteins, respectively. This number of gene models is
higher than that in T. melanosporum (7,496 genes annotation version 1.0) (5) but similar
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to that of the closely related pezizomycete Pyronema confluens (13,367 genes) (16). As
found in T. melanosporum, glycoside hydrolase 6 (GH6) and GH7 are absent from the T.
borchii genome, confirming that ectomycorrhizal species have a reduced content of
plant cell wall-degrading enzymes (5, 8). The haploid genome of T. borchii Tbo3840
exhibits the mating type locus MAT1-2-1 with HMG box (protein identification [ID]
1092840); the other mating type locus was not detected, as expected for a heterothallic
species (6, 17).

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number NESQ00000000. The version described
in this paper is version NESQ01000000. All of the sequences are also available at the
JGI-DOE Mycocosm portal (13) (http://genome.jgi.doe.gov/Tubbor1).
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