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In 2006, the world’s total forest area was estimated at 3 952 million hectares, which corresponds to
about 30% of the land area. Important role in nutrient cycles and C sequestration. © FAO 2006




Forest ecosystem functioning

Diversity of microbial communities in the forest ecosystems

Production

Biodiversity

Micro-
organisms

Fertility

Between the biomass production and the forest soil, the microbes are involved in
fixation and mineralization of elements, degradation of the organic matter,
mobilization of nutriments and plant nutrition.




Forest ecosystem functioning

Diversity of fungal communities in the forest ecosystems

Biodiversity

« ... About 100,000 fungal species have been described so far, but it has been estimated that there
may be from 1.5 to 5.1 million extant fungal species. Over the last decade, about 1200 new species
of Fungi have been described in each year. At that rate, it may take up to 4000 y to describe all

species of Fungi using current specimen-based approaches. » Hibbett D, 2011. Fungal Biology Reviews




Diversity of fungi is linked to diversity of habitats and ecological traits
(mutualistic, saprophytic or pathogenic fungi)
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Why this huge diversity?

Plant host, succession

Anthropic activities

Canopy closure

Non-host Tending to

specific host-specific
/ mycorrhizal fungi \
Soil parameters I—N Cli
(pH, C, N, P) Imate,
Amounts of litter tem p eratu re'

precipitations
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Adapted from Dighton & Masson, 1985

Soil fungi occur in remarkably species-rich assemblages. One of the prevailing hypotheses to explain
this diversity is niche differentiation; by occupying distinct ecological niches within a site, multiple fungal
species are able to co-occur.




How investigate this huge diversity ?

From sporocarp inventory to molecular
approaches(complementary approaches)
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Molecular Ecolog o 10, 1855-1871
[;:.j How investigate this huge diversity ?

REVIEW ARTICLE
The molecular revolution in ectomycorrhizal ecology:

peeking into the black-box 47 7/¢ W scale

The recent improvements in sequencing techniques and bio-informatics make the mark of
the second molecular revolution in fungal ecology (meta-barcoding).

Abstract
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Why this huge diversity?

Plant host, succession

Anthropic activities

Canopy closure

Non-host Tending to

specific host-specific
/ mycorrhizal fungi \
Soil parameters I—N Cli
(pH, C, N, P) Imate,
Amounts of litter tem p eratu re'

precipitations

R < —» S

Adapted from Dighton & Masson, 1985

Advantage of New Generation Sequencing (NGS) to investigate unprecedented scale of sampling in
fungal ecology... => Use natural climatic gradients to investigate the impact of temperatures and
precipitations on fungal diversity and community structure




Are fungi follow the same global distribution pattern
than macro-organisms?
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Richness and temperature gradients: a biogeographic approach

A common pattern in ecology is the latitudinal (and altitudinal) gradient
of diversity. These examples with birds and bats show these common
patterns : the trend is a lower species richness when moving away from
the equator (or when the altitude increases). Positive correlation
between energic (thermic) gradient and richness.
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Gaston, 2000 Nature

For fungal communities: numerous controversies (Arnold and Ludzoni, 2007; Amend et al. 2010; Fierer
et al. 2011; Bahram et al. 2012; Miyamoto et al. 2014; Tedersoo et al. 2014...)




Ecology of fungal communities in beech forests:
Use of NGS (metabarcoding) in a biogeographical approach

Altitudinal gradients in France Latitudinal gradient in Europe

Aurore Coince PhD Thesis (UE Baccara project) @BACCARAﬁ




Ecology of fungal communities in beech forests:
Use of NGS (metabarcoding) in a biogeographical approach

Altitudinal gradients in France
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Methods

;ﬁ — Sampling strategy —
495 soil cores for Altitudinal gradients

~25m 465 soil cores for Latitudinal gradient (31 sites)

— Roots handling (1 sample =1 tree = poal of 3 cores)—

— DNA extraction —

— PCR amplification (ITS1 region) =
ITS1F-ITS2 primer pairs

— Amplicons libraries (with molecular
tag) and Pyrosequencing —

%{ — Bioinformatic analyses
and taxonomic assignment —
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Composition (species assemblage) of fungal communities:
a biogeographical approach
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Correspondence analysis (two first axes) — links with environmental parameters?




Composition (species assemblage) of fungal communities:
a biogeographical approach

CoA Axis 1
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Axe 1 = soil pH in both studies



Composition (species assemblage) of fungal communities:
a biogeographical approach

CoA axis 2
CoA Axis 2
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Axe 2 = mean temperatures in both studies




Richness estimation (proxy) in fungal communities
along geographical gradients

Elevation Diversity Gradient (EDG)
Mid Domain Effect model?

Latitudinal Diversity Gradient (LDG)
Monotonic relationship species /temperature ?
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Richness estimation (proxy) in fungal communities
along geographical gradients

Elevation Diversity Gradient (EDG)
Mid Domain Effect model? No!

Latitudinal Diversity Gradient (LDG)
Monotonic relationship species /temperature ? No!
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Richness of fungi communities (altitudinal gradient)
in Pinus sylvestris forests

ALL FUNGI® MYCORRHIZAL FUNGI'" OTHERS"
BS in RT in BS in BS

Estimate+ SE ~F p-value Estimate+SE F p-value Estimate+SE p-value Estimate+SE F p-value

All MOTUs
Temperature -0.06+0.02 0.2 ns

-0.02+0.04 0.2 -0.01+ 0.04 -0.04+0.02 29 ns

Precipitation

pH
C/N

Generalized Linear Mixed Models testing the response of soil and mycorrhizal fungal
communities to climatic (independent models for temperature and precipitation) and

0.23 £0.06
-0.01 £0.00

0.001 £ 0.00
0.19+£0.05
-0.01 £0.00

134 0.002

9.6 0.007
2.3 ns

0.02 £0.08
0.01 £0.00
-0.61 £0.70

0.01+0.00
0.01 £0.08

0.01 £0.00
-0.50 £ 0.66

0.7
0.2

0.08 £0.07
-0.01 £ 0.00

-0.01£ 0.00
0.06 £0.04
-0.05 £ 0.00

edaphic variables, considering the estimated richness as fixed effect.

0.26 £ 0.06
0.003 £0.00

0.000 £ 0.00
0.222 £0.04
0.002 £ 0.00

Strong and significant positive correaltion between fungal richness and soil pH +*

(not for EcM fungi), but correlation between EcM fungi and annual

precipitations (mm)

The host tree may modulate the impact of edaphic parameters on ECM fungal

richness (?)

22.7 0.0003

30.4 0.0001
0.88 ns

Rincon et al. 2015, Env. Microbiol.




Fungal richness and climatic parameters:
Do ectomycorrhizal and non-symbiotic fungi response
differently to precipitations?
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We focused especially on ECM fungi associated with Fagaceae
Fagus sylvatica and Quercus petraea, which are particularly
sensitive to climate changes using an East-West rainfall gradient in

temperate French lowland forests (n=88 soil cores). Akroume et al. (in prepamﬁén




Fungal richness and climatic parameters:
Do ectomycorrhizal and non-symbiotic fungi response
differently to precipitations?

T T T
900 1000 1100

mean annual precipitations

Linear regression between fungal richness Linear regression between fungal richness
and mean annual precipitations (mm) and soil pH

We confirm the relationship between the soil pH and fungal richness
+ significant link between fungal richness and precipitation (negative correlation).
By contrast, ECM richness is not linked with this climatic factor

For fungal communities: numerous controversies (Arnold and Ludzoni, 2007; Amend et al. 2010; Fierer
et al. 2011; Bahram et al. 2012; Miyamoto et al. 2014; Tedersoo et al. 2014...)




Composition (species assemblage) of fungal communities in
beech / oak forests

number of motus
NMDS structure

900 1000 1100 900 1000

mean annual precipitations .
mean annual precipitations

Linear regression between fungal richness Correlation between NMDS structure
and mean annual precipitations (mm) (axis1+axis2) and mean annual
precipitations (mm)

Ectomycorrhizal fungi are more sensitive to mean annual precipitations and less
structured by soil characteristics like pH or Ca concentrations than saprobes. The host
tree modulates the impact of edaphic parameters on ECM fungal richness. In return EcM

fungi may be more sensitive to climatic parameters, as their hosts...
Akroume et al. (in preparation)




In the “Omics era”, how fungal culture collections (and
voucher individuals) can be a research tools in ecology?




Nuclear ribosomal internal transcribed spacer (ITS)
region as a universal DNA barcode marker for Fungi

Conrad L. Schoch®?, Keith A. Seifert™”, Sabine Huhndorf<, Vincent Robertd, John L. Spouge?, C. André Levesque®,
Wen Chen®, and Fungal Barcoding Consortium®?

®National Center for Biotechnology Information, National Library of Medicine, National Institutes of Healtl
and Microbiology), Agriculture and Agri-Food Canada, Ottawa, ON, Canada K1A 0C6; “Department of Bot:
9dCentraalbureau voor Schimmelcultures Fungal Biodiversity Centre (CBS-KNAW), 3508 AD, Utrecht, The Ne

Edited* by Daniel H. Janzen, University of Pennsylvania, Philadelphia, PA, and approved February 24, 2012

Six DNA regions were evaluated as potential DNA barcodes for  the intron of the rmK
Fungi, the second largest kingdom of eukaryotic life, by a multina-  reconsidering CO! as ti
tional, multilaboratory consortium. The region of the mitochondrial COI functions reaso
cytochrome ¢ oxidase subunit 1 used as the animal barcode was  genera, such as Penicill
excluded as a potential marker, because it is difficult to amplify in  species resolution (67¢
fungi, often indudes large introns, and can be insufficiently vari-  results in the few other
able. Three subunits from the nudear ribosomal RNA cistron were  consistent, and cloning
compared together with regions of three representative protein- primers applicable to n
coding genes (largest subunit of RNA polymerase II, second largest  sess, because amplific
wmnit of RrIA ol nvnca Il mnd walaisl : . B — .
protein). Alt ]

a higher perc

markers, low

them as camzss;;m{_ IGS %‘/ETS ITS 1 ITS 2
regions of tt 9

<> <>
(ITS) region h 18S rRNA gene H 5.8S rRNA H 28S rRNA gene P
for the broad gene gene
code gap be! /
ribosomal lar
groups, had s

such as the e:
was otherwis ~1700 nucleotides ~2500-3000 nucleotides

small subunit
formally pro)

I
- Genus strain I:l

Nuclear ribosomal RNA gene cluster

Sequence polymorphism (nucleotide

B Species and length)
Schoch et al. 2012
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Number of UNITE barcoding sequences: 2705 ITS sequences of
Number of fungal ITS sequences in database (UNITE + INSD): 91688
How to cite ?

species from 180 genera.

is a rDNA sequence database focused on ectomycorrhizal asco- and basidiomycetes. The
database initially holds only sequences from the ITS region. The sequences are generated from
fruit bodies collected and identified by specialists and deposited in public herbaria; type
specimens are used whenever possible. Selected species also have full descriptions and
illustrations linked to the sequences.

The purpose of the database is to facilitate identification of environmental samples of fungal DNA.

includes several tools that aid in the identification of unknown sequences. Since
unequivocal identification is the main purpose behind , the implementation of tools that
extend beyond simple similarity searches (as offered by BLAST and variations thereof) was an
essential part of the database development. This requirement has been met by the development
of galaxie, which allows web-based, basic phylogenetic analyses. Galaxie provides maximum
parsimony heuristic and neighbour joining analyses under different evolutionary models. To date,
two galaxie (galaxieBLAST, galaxieHMM) and one BLAST script have been implemented. We
recommend galaxieBLAST as the most appropriate tool for the identification of unknown ITS
sequence. Other identification methods will be considered for inclusion in the future. We stress
again that the database is, in its present form, restricted to ITS sequences specific to ECM
fungi and as such the input of query sequences from other fungi not covered by the database
(i.e. saprotrophic or parasitic fungi) is not recommended for obvious reasons.

is a relational database built on a MySQL platform running on a Red Hat Linux Apache
httpd server. It is accessed through a2 web interface system written in PHP, Perl, and Python
scripting languages.

The develooment of is a Nordic-Baltic initiative and a collaboration between several

Implementation of high quality Fungal Database (ITS regions)
(annotated fruiting bodies, voucher specimens)

Acknowledgements
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Champignons

Les champignons sont des micro-organismes présentant une grande diversité phylogénétique. Le nombre
dlespéces est estimé & 1,5 millons dont peu de connues (environ 70000). La base R-Syst champignon, permettra
de recueili et de rassembler des informations pour Iidentification moléculaire et phénotypique des espéces
fongiues (et Oomycétes). Des données moléculaires (séquences ADN des marqueurs moléculaires),
taxinomiques (ordre, famille, genre, espéce..), génotypiques,

étiologiques, autécologiques... seront rassemblées dans cette base de données Interrogeable par la communauté
Scientifique et le grand public (interrogation sur mots ciés ou souission de séquences ADN).

Ressources Web
Biogersyst: Le site de 'équipe R-SYST champignons de Versailles-Grignon
Mycor Web: La base de donnée I'équipe de Nancy

E-Phytias site de diagnostic de santé des plantes

La majorité des champignons se distinguent par linsuffisance de caractéres morphologiaues capables de discriminer efficacement les différentes espéces. Cette situation est bien llustrée par
Vexistence de nombreuses espéces fongiques cryptiues qui n'ont éé mises en évidence qu'a 'aide doutils moléculaires. Ainsi, une partie du projet R-Syst « champignons » se focalisera sur
Iutiisation de marqueurs moléculaires (bar coding et génes taxinomiquement fiables) pour réaliser une ciassification phylogénétiaue des espéces fongiques, en appui des approches morpho-
taxinomiques classiques. C'est sur cette démarche que sera, construite Ia base de donnée R-Syst.

« Réseau R-Syst champignon : Structurer un réseau national distribué de compétences pour I'dentification moléculaire et morphologique - phénotypique des espéces fongiques (lste de diffusion,
forum).
Validation de nouveaux marqueurs moléculaires (Bar Coding, phylogénie)
Indexation des collections de champignons et mycothéques (herbiers, échantilons environnementaux, collections).
Notion d'espéces, définitions de taxons, assignation
Génomique comparative
Méthodes de diagnostic moléculaire d'espéces fongiques

Language
French

=

2009 @, Tous drots réservés,
crédits

Les derniéres nouvelles

1ére version du site R-SYST

Body:

Voici la toute premiére version du site
SYST : vous pouvez dés maintenant

consultez les 5 bases actuelles de

R-SYST ainsi que

TreeBOL-Europe
Bod)

TreeBOL est un consortium d'organismes
impliqués dans le barcoding des arbres.
Rendez-vous dans la Base Plantes
pour plus dinformations.

Barcoding chez les plantes

Body:
R-SYST et le barcoding chez les plantes.

>> Voir les archives ..




Production of Mock communities (positive controls in NGS process)
(annotated fruiting bodies, voucher specimens, fungal culture collections)
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A mock community will also serve to inform the quality of the sequencing run (i.e. helps address run-to-run
variation) and the processing steps necessary to retain the most data (i.e. addresses sequencing data quality).

This work was based on cultures from the INRA Nancy Culture Collection and dry voucher specimens
(Mock community = 77 different species and 49 different genera)




Production of Mock communities (positive controls in NGS process)
(annotated fruiting bodies, voucher specimens, fungal culture collections)

Storing

L 3

Sub-sampling

1 3

DNA/RNA extraction

‘ Sampling
L 2

Marker and primers
Multiplexing - PCR
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Sequence clustering
Taxonomic annotation

Biological interpretation
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A mock community will also serve to inform the quality
of the sequencing run (i.e. helps address run-to-run

variation) and the processing steps necessary to retain
the most data (i.e. addresses sequencing data quality).

Lindahl et al. 2013

Overview of the steps involved in high-throughput sequencing of fungal communities.




Production of Mock communities
(annotated fruiting bodies, voucher specimens, fungal culture collections)

Bioinformatic pipeline v2 (UPARSE)

ITS
FUNGI

fasta files

qual files

Quality filter
Truncate reads based on quality scores (Q10)

ITS extraction
ITSx : Extract ITS,
reverse reads if needed,
minimum length = 100.

Dereplication
Removal of duplicated sequences.

Abundance sort
Sort the dereplicated reads by decreasing abundance and discard singletons.

o

\ — OTU clustering
OTU centroids tend to be selected from the more abundant reads.
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Taxonomic assignment
Blastn search (e-value<=1¢-5) against databases (NCBI, PR2, UNITE).

cluster __|id description phylum class order samplel sample2  sample3 _sample ...
Sample/OTU Cluster1618|IN601143  Herpotri p i c i 0 ) 426
abundance matrix Cluster2551 JQ026332  Cryptococcus chernovii i T i i 2 28 5

with taxonomic Cluster1628 |HQ185325 ium api i Microascales 98 259 a2

- Cluster ...
assignment

Bioinformatics analysis of a mock community from 77 fungal species using UPARSE (Edgar, 2013).

The rate of successful operational taxonomic unit (OTU) identification. Lib InSi corresponded to the in silico library of
77 Sanger sequences of ITS1 region.

Full "UNITE+INSD" dataset:

This FASTA file ("UNITE+INSDC") comprises “all” fungal ITS sequences of the UNITE and INSDC databases,
updated and released some four times a year. Locked UNITE sequences and low quality (and overly short) INSDC
sequences are however excluded. UNITE follows the Index Fungorum classification in nearly all regards.

Bueée et al. in preparation




Production of Mock communities
(annotated fruiting bodies, voucher specimens, fungal culture collections)

A

|:| In silico library

|:| Mock community (before PCR)

- Mock community (after PCR)
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Lib InSi (UNITE) Lib InSi (UNITE Plus) Lib gDNA pool Lib Amplicon pool

Bioinformatics analysis of a mock community from 77 fungal species using UPARSE (Edgar,
2013).

A. The rate of successful operational taxonomic unit (OTU) identification. Lib InSi corresponded to
the in silico library of 77 Sanger sequences of ITS1 region. Lib gDNA pool was built by mixing
equimolar amounts of genomic DNA from the 77 corresponding species, and Lib Amplicon pool by
mixing equimolar amounts of independent PCR products from the same 77 species. “Lib gDNA” and
“Lib Amplicon pool” were processed in the same way, and all the datasets were treated identically
with the bioinformatics quality filtering and OTU clustering using UPARSE. The sequences were
aligned using BLAST on “UNITE Plus” database (UNITE database [Kéljalg et al., 2013] together with
the Sanger sequences of the mock community absent in the initial UNITE database). Only 45.5% of
sequences of the mock community was present in the UNITE database.

Bueée et al. in preparation




Production of Mock communities
(annotated fruiting bodies, voucher specimens, fungal culture collections)

A

l:| In silico library

|:| Mock community (before PCR)

- Mock community (after PCR)

OTU indentification success (%)

Lib InSi (UNITE) Lib InSi (UNITE Plus) Lib gDNA pool Lib Amplicon pool .. . . .
Bioinformatics analysis of a mock community from 77

5 fungal species using UPARSE (Edgar, 2013).

221-280

161-220

101-160

ITS1 region length (pb)

0 200 400 600 800 1000 1200 1400 1600 1800

Average number of reads

B. Relationship between the number of reads generated by the lllunima MiSeq technology and the length of the fungal

ITS1 fragment. ) ) ]
Bueée et al. in preparation




Perspectives: validation of best primers and best
regions (ITS2 vs ITS1 or SSU & LSU) for Miseq
lllumina...

ITS1-F_KYO2 ITS3_KYO2

e
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Map of nuclear ribosomal RNA genes and their ITS regions




Perspectives: validation of best primers and best
regions (ITS2 vs ITS1 or SSU & LSU) for Miseq
lllumina...

ITS3_KYO2




Metagenomics (or environmental genomics) is the study of genetic material recovered
directly from environmental samples.

Who? Metabarcoding approach :
targeted genes (taxonomic barcodes or
functional markers)

\

Fungal barcode marker sequencing
to produce a profile of diversity
from natural samples
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ARBRES-MICROORGANISMES




Metagenomics (or environmental genomics) is the study of genetic material recovered
directly from environmental samples.

Putative roles: DNA metagenomics (“shotgun”)

"Shotgun" high-throughput sequencing (e.g. 454

pyrosequencing or lllumina) to get a maximum of genes

from all organisms of the sampled communities m

INTERACTIONS

ARBRES-MICROORGANISMES




Forest soil metagenomics

S .
Extractgn and sequencing of genomes\f\rom all
orga@isms (metagenome), which are present in the
AN
soil. sample

INTERACTIONS

ARBRES-MICROORGANISMES




Forest soil metagenomics

Shotgun Environmental 454 Sequencing

& Bacteria
“Archea

& Assigned ~ Euka ryota
“Non assigned

“Viruses
“ Plasmid

Protein based 16s
1.23% (4579) 0.00% (0)
91.32% (338916) 80.40% (201)
(5851) 0.00% (0) =3 Fungi :0,4% of total reads
0.00% (0) 0.00% (0)
5.87% (21783) 19.60% (49)

Most of the reads assigned belong to bacteria [Bacteria/Fungi ratio confirmed by gPCR] m
Uroz et al. 2013 Plos One Large % of orphan sequences INTERACTIONS

ARBRES-MICROORGANISMES




The soil... A bacterial world! How study the fungal functions?

Current Opinion in Microbiology

Epifluorescence micrography of soil microorganisms stained with

4' 6-diamidino-2-phenylindole (DAPI). The total bacterial count was
4.2 x 1010 cells gram~1 soil (dry weight) by fluorescent microscopy,
and 4.2 x 106 colony-forming units gram-1 soil (dry weight) by plating.

Vigdis Torsvik and Lise @vreas
Current Opinion in Microbiology 2002, 5:240-245

AW
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Metagenomics (or environmental genomics) is the study of genetic material recovered
directly from environmental samples.

Active organisms: Metatranscriptomics
Living and active organisms and

functional interactions: environmental
RNA

Focus on RNA, in particular fungal
transcripts (only on the expressed
genes)
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Eukaryotic and fungal metagenomic : focus on poly A+ transcripts =
“Metatranscriptomic” approaches

Use only polyA+ transcripts and “concentrate” eukaryotic transcripts (only on the expressed genes).
Investigate the functioning of the ecosystem and the role of fungal species in soil forest

The poly A+ transcripts include
MRNA, microRNA and snoRNA
generated by RNA polymerase Il

INTERACTIONS SEMBL/C. Femando-Tornero

ARBRES-MICROORGANISMES




JGIS

DOE JOINT GENOME INSTITUTE

US DEPARTMENT OF ENERGY

The Community Sequencing Program 2012

Metatranscriptomics of Forest Soil Ecosystems
(cood. F. Martin)

Proposal ID: CSP # 570
Eight laboratories in the world (11 sites)
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Analysis of rRNA reads (SortMeRNA) extracted from forest soils:
Beech and Spruce forests (spring and autumn) - lllumina sequencing -
(Pilot study: ANR Eumetasol)

m538s
16S-arc
M 23S-arc
B 16S-bac
M 23S-bac
18S-euc

M 28S-euc

About 20% of sequences corresponded to active
EuK (only 1.6 % of genomic DNA)

Al
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Site Amance (54): Oak, Spring (Org) lllumina sequencing of soil mMRNA (polyA)

E\\\Sﬁw /ﬁ& Exploration of fungal diversity
— MycoCosm Fungal Genomics Resource
. Blastocladiomycota 1146 ©: 1000 Fungal Genomes
project. ) [ | by | Keywora ] s Gonome |
Nominate New Species!
Jif Genomic Encyclopedia
- of Fungi
Chytridiomycota 2800 Pl  Heatth —
N N T Video Tutorials
Mycorrhizal Symbiosis T Pezizomycetes
Plant Pathogenicity Orbiliomycetes
Biocontrol Eurotiomycetes
.Cryptomycota 643 IE Biorefinery Dothideomycetes
Lignocellulose Lecanoromycetes
‘Sugar Fermentation A Leotiomycetes
Industrial Organisms Sordariomycetes
I Fungal Diversity ’ Xylonomycetes
1
Ascomycota 8250 Submit CSP proposal ; sao:wfmmm.m
ik *K‘ Taphrinomycotina
w Announcements N Glomeromycota
Fungi 0 « March 6-9,2014 Wucoromycotina
s Ne \eeting, Asilt ,CA,
Basidiomycota 11248 s —

« March 18-20, 2014 Fungi”
Fungal genomics workshop @ JGI -
Jser Meeting, Walnut Creek, CA,
USA
.o ” * March 23-27, 2014
— Fungi incertae sedis 4847

European Conference on Fungal
Genetics, Seville, Spain

.G"’""”"""“‘a”“ Reads = sequenced EuK mRNA
Blast on Mycocosm (JGI)

.Microsporidia 85

Pilot analysis (Miseq):
14M reads were assembled into 72226 contigs,
median length - 238bp (only on mRNA)

. Neocallimastigomycota 864

31205 (43.2%) of contigs have hits to mycocosm
proteins by blastx at Evalue threshold 1e-05
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A /! In course: assignment of reads on fungal genomic
database (JGI 1000fungalgenome project)
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JGI HOME GENOME PORTAL MYCOCOSM LOGIN

THE FUNGAL GENOMICS RESOURCE

Home | Project List ‘ Outreach l About

[ﬁ Please help us to improve the JGI Genome Portal. Your feedback is very important to us.
Click here to take the Annual JGI Genome Portal 2015 survey.

% 1000 Fungal Genomes project.
Nominate New Species! j‘ [

il Genomic Encyclopedia of Fungi

[E Plant Feedstock Health et -
Mycorrhizal Symbiosis Agarcomycnting
Plant Pathogenici T@n Video Tutorials i
Pezizomycetes

| Biocontrol Basidiomycota
-

Orbiliomycetes
Biorefinery .
Eurotiomycetes

Lignocellulose radation Pezizomycotina .
Dothideomycetes

| Sugar Fermentation "
: Dikarya Lecanoromycetes
Industrial Organisms

B - - ’ Leotiomycetes
|5 Fungal Diversity 7 Ascomycota
1
1

Sordariomycetes

Submit CSP proposal ) Xylonomycetes
Saccharomycotina

Announcements
March 17-22, 2015 /l Taphrinomycotina
Fungal Genetics Conference at Asilomar, Pacific Glomeromycota

Grove, CA, USA.

March 23-26, 2015
Fungal i @ JGI User Meeting

L/\
/;\
4
Walnut Creek, CA, U.S.A.
August 1-5, 2015 FU"EI'K

M

cotina

Americal Phytophathological Society annual
meeting, Pasadena, CA, U.S.A.

Chytridi

Releases

May 22, 2015 Microsporidia

Hydnum rufescens UP504 v2.0 Cry

May 22, 2015 To use the tree navigation click a branch name and select an organism from the list.

Thelephora ganbajun P2 v1.0 For MycoCosm, please cite: Grigoriev IV, Nikitin R, Haridas S, Kuo A, Ohm R, Otillar R, Riley R, Salamov A, Zhao X, iewski F, Smirnova T, g H, Dubchak I, 1. (2014) MycoCosm portal: gearing

May 22, 2015 up for 1000 fungal genomes. Nucleic Acids Res. 42(1):D699-704.

Xerocomus badius 84.06 v1.0 For JGI Fungal Program, please cite: Fueling the future with fungal genomics. Grigoriev IV, Cullen D, Goodwin SB, Hibbett D, Jeffries TW, Kubicek CP, Kuske C, Magnuson JK, Martin F, Spatafora JW, Tsang A, Baker
.(2011) , Mycology. :192-209.

May 18, 2015 SE.(2011), Mycology. 2(3):192-209.

Hyal nis blepharistoma Al 48560

v1.0

May 15, 2015

NRRL Y-27639

vio

Analysis of Amance/Champenoux site (36 samples):
3.439.190.128 reads (Hiseq) from 36 samples, or 95.5 million reads on average per sample
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GENOMICS

(15T models)

GENOMICS

e.g. 1000genomesproject

INTERACTIONS

FUNGAL
~ COLLECTIONS

e

FUNGAL ECOLOGY

GENOMICS
e.g. Poplar, Spruce, Oak...

/

METATRANSCRIPTOMIC
S (annotation)
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UE BACCARA project

INRA, Nancy
A. COINCE
B. MARCAIS
M. BUEE

CSIC, Madrid
A.RINCON

Collection of soil samples

INRA, Bordeaux France
SLU, Uppsala Sweden

CEMAGREF, Grenoble France

UNITUS, Viterbo Italy
FRI, Raszyn Poland

@

UNIVERSITE
DE LORRAINE

ANR Eumetasol project

INRA, Nancy
M. BUEE

F. MARTIN
E. SENTOSA

Univ Lyon

P. Luis
R. Marmeisse

JGI CSP 2012

INRA, Nancy

F. MARTIN

E. SENTOSA

A. KOHLER

M. BUEE

JGI collaborators

GIS
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THANK YOU FOR YOUR ATTENTION




