et L= T
'H.-:"': " ':.'.-'r
aq ' .
5 ﬂ 5
& . -
L
r -
= 3
.-_:I E -
=
= *‘F. "
! Ju, UMR 5175
CENTRE D'ECOLOGIE
FONCTIONMNELLE

LES MORILLES

De la morphologie a I’ADN, les progres de |a taxinomie

& EVOLUTIVE

e

6 Enseignemen
Lo Recherche

S‘OL. ,
4 T
Pierre-Arthur Moreau, Régis Courtecuisse Jean-Michel Bellanger, Franck Richard
Sciences Pharmaceutiques et Biologiques CEFE-CNRS
Université Montpellier 1

Facultés de
Pharmac

Université Lille 2
Lyon, 16 juillet 2015




Question 1. Qu’est-ce qu’une morille ?

Un champignon (Fungi) de la division des Ascomycota
classe des Pezizomycetes
ordre des Pezizales

famille des Morchellaceae

Formant des apothécies complexes

s %

Disciotis venosa - 7 Mitrophora semilibera
(pézize veinée) Verpa conica (Verpe)  marillan)




Question 2. Comment vit une morille ?

Saprotrophes ?

Morchella « crassipes »

Morchella « elata »



Mycorhiziques ?
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o r sz The association of Morchella rotunda with roots
FIG. 2A FIG. 2B of Picea abies. New Phytol. 116, 425-430
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Miller S.C. 2002.
“Cultivation of Morchella ”. Patent US 6951074 B2






Question 3: ou trouve-t-on les morilles ?

Citations de
Morchella crassipes
et

Morchella elata
dans la littérature

échelle a I'équateur

Planisphere : fleuves et principales villes



La VRAIE question :
combien y a-t-il d’especes de morilles ?
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Les « réducteurs »

Seaver (1932): 3 especes
Moser (1963): 5 especes
Dennis (1978): 3 especes

Breitenbach & Kranzlin (1983):

4 especes

Clowez (1986): 4 especes

Les « éclateurs »

Fries (1823): 8 especes
Krombholz (1856): 11 especes
Boudier (1897): 20 especes
Jacquetant (1984): 30 especes

Clowez (2012): 34 especes



Julius Vincenz von Krombholz
(1782 - 1843) 11 species
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Jean-Louis-Emile Boudier (1828-1920)

20 especes
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Et finalement :
gu’est-ce qu’une espece de morille ?...

Au moins 22 concepts d’espece !

Mayden, R. L. (1997), “A hierarchy of species concepts: the denoument in the saga of the species

problem”, in M. F. Claridge, H. A. Dawah and M. R. Wilson (eds.), Species: The units of diversity, London:
Chapman and Hall, 381-423.

Chaque concept dépend de l'outil de définition utilisé

(morphologie, écologie, comportement, compatibilité génétique...)



Pour Linné (1753), les especes sont fixes (classification linnéenne)

Pour Darwin (1853): les espéces descendent d'un ancétre commun
—> la classification doit retracer la « généalogie » des especes (classification
phylogénétique)




Pour Linné (1753), les especes sont fixes (classification linnéenne)

Le taxinomiste recherche le Graal :

une taxinomie linnéenne sur une systématique darwinienne !

Pour Darwin (1853): les espéces descendent d'un ancétre commun
—> la classification doit retracer la « généalogie » des especes (classification
phylogénétique)




L'arbitrage de |la biologie moléculaire...

Marqueurs moléculaires : ITS, 28S, RPB1, RPB2, Tefl

Bunyard et al. (1995): 3 European species in the ‘yellow’” morels (M.
esculenta, M. rotunda, M. crassipes)

O’Donnell et al. (2011): premier concept d’espece phylogénétique des
Morchella
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Phylogeny and historical biogeography of true morels ( Morchella) reveals
an early Cretaceous origin and high continental endemism and provincialism
in the Holarctic

Kerry O'Donnell*, Alejandro P. Rooney?, Gary L. Mills”, Michael Kuo®, Nancy S. Weber %,
Stephen A, Rehner

43 « phylogenetic species »
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Phylogeny and historical biogeography of true morels ( Morchella) reveals
an early Cretaceous origin and high continental endemism and provincialism

in the Holarctic
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Multilocus phylogenetic analysis of true morels (Mordhella) reveals high
levels of endemics in Turkey relative to other regions of Europe

Hatmra Taskin

Saader Bimikalaca
Department of Hovticu lture, Faculty of Agriculture,
Cukurova University, Adaeng 01330, Turkey

Earen Hansen
Cryptogamic Bolany, Swedish Museum of Natural
History, P.O. Box SO0M7, SE-TIMO5 Sockholm, Sweden

Eerry O Donnell’
Barferial Foodborne Paihooen s and Myeoloey Besearch

their biogeographic distribution are orucial for
formulating informed conservation policies directed
at preventing species loss and ensunng that annual
morel harvests are sustainable and ecologically sound.

Key womds: Ascomycota conservation  biology,
DMNA sequence, FF-ix, GOPSE, I'TS rDNA, LSU rDNA,
PRI, RPR2, speces limits
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Mycologia, 104(6), 2012, pp. 1351-1368, DO 103852 /124056
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How well do ITS rDNA sequences differentiate
species of true morels (Morchella)?
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E = eastern North America
W = western North America

U = Europe
A = Asia

—— = dispersal resulting in
range expansion
B = Beringian Land Bridge

NALB = North Atlantic Land Bridge
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Associer Linné et Darwin..
ou Clowez et O'Donnell

C’est la taxinomie intégrative
(Dayrat, 2005)

Myeologia, 107(2), 2015, pp. 359-332. DOL: 10,3852/ 14-166

© 2015 by The Mycological Society of America, Lawrence, KS GG044-8897

True morels (Morchella, Pezizales) of Europe and North America: evolutionary
relationships inferred from multilocus data and a unified taxonomy

Franck Richard®

Jean-Michel Bellanger
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Route de Mende, F-34293 Monipellier, France

Philippe Clowez
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Karen Hansen
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285 DNA DI1-D2 domains (285). The 107 newly
sequenced collecions were from both continents,
including 48 types, together with previously published
sequences. Names are applied to 30 of the 65 currently
recognized genealogical species. Resulis of the present
study revealed that the number of Morchella species in
Europe (n = 21} is nearly identical to that in North
America (n = 22). Only seven species were found on
both continents, consistent with previous reports of
high continental endemism within the genus. Present-
Iy it is not possible to tell whether the transoceanic
disjunctions were due to human activities, migration
across a Bering land bridge or long-distance dispersal.
In an effort to stabilize the taxonomy, due in part to
the recent publication of synonyms for 11 of the
species, accepted names are presented together with
their corresponding later synonyms. A new subclade
that includes holotypes of M. rastanea and M.
frunneorasen 15 identified in sect. Marchella (Esculenta
Clade). Lectotypes for Morchella deliciosa, M. eximia
and M. fridentina are designated here, as well as
epitypes for M. dunalii, M. eximia, M. purfrorascens
and M. vulgaris. Morchella coniea was determined to
be illegitimate, and further research is required to
determine the identity of M. elata and M. inamoena.

Key words:  Ascomycota, Morchellaceae, nomen-
clature, Pezizomvcetes, taxonomy

INTRODUCTION

True morels (Morchella) comprise one of the most
intensivelv collected rrouns of macrofunet worldwide.



La morphologle correspond bien a la phylogénie ! (ouf
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Le cosmopolltlsme est une exception... Esculenta Clade

(sect. Morchella)

M. americana

North America

-----
-----------
...........

M. castaneae
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e cosmopolitisme est une exception...
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oo , % Loizides et al. 2015,
Mycol. Progress 14: 13
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Conclusion :
Pour connaitre, il faut nommer |
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Question-bonus :
Comment bien preparer les morilles ?

1-Octen-3-ol Acétophénone

0
OH
W/\ ‘e

Amount of identified molecules in the total aroma (pg/l) in Morchella “esculenta”

|-octene,3-01 1 3
2-heptanone 0 0
2-5-dimethylpyrazine Traces 5
linalool 0 0
acetophenone 4 29
Concentration of total aroma (pg/g) 70 170

Bensoussan et al. 1995, Cryptogamie, Mycologie 16(1): 65-75


https://en.wikipedia.org/wiki/File:Octenol.png
https://commons.wikimedia.org/wiki/File:Acetophenone_structure.svg

Comment bien preparer les morilles ?

Extraction
70-80 °C
10 min

(+ dénaturation
des hémolysines)

Réhydratation Préparation du solvant

H,0 60 °C, 5 min

Réduction
Assaisonnement
10 min
Emulsification
60 °C

10 min



o
Comment bien préparer les m
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