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HEBELOMA PAMPHILIENSE IS A MEMBER OF THE 
TUBARIA FURFURACEA CLADE (AGARICALES, TUBARIACEAE)

Abstract 

Based on molecular data Hebeloma pamphiliense is showed to be an albinotic form of a species of the 
Tubaria furfuracea clade. 

Riassunto 

Sulla base di dati molecolari viene dimostrato che Hebeloma pamphiliense è una forma albina di una 
specie del complesso facente capo a Tubaria furfuracea. 

Key words: Basidiomycota, Agaricomycetes, albinotic taxa, ITS sequences, molecular phylogeny, 
taxonomy.

Introduction

The genus Hebelomina, typified by H. domardiana Maire, was established by Maire (1935) 
for pale-coloured Hebeloma-like fungi with whitish lamellae, white spore-print and smooth 
spores. So far, seven species have been described in this genus (Huijsman, 1946, 1978; 
Alessio & Nonis, 1977; Natarajan &  Raman, 1980, 1983; Dessi & Contu, 1993; Gennari, 
2002; Vesterholt, 2005; Fraiture & Hayova, 2006; Cittadini et Al., 2008). Most of them are 
extremely rare or even known only by the type specimens. Morphologically, the described 
species are heterogeneous, terricolous or lignicolous and the taxonomic position of the genus 
and its species was long debated (Huijsman, 1978; Neville & Roux 1997; Fraiture & Hayova, 
2006) even though preliminary data indicated that Hebelomina is an artificial assemblage. 
In particular, the phylogenetic analyses by Moncalvo et Al. (2002) have shown that the 
lignicolous Hebelomina neerlandica Huijsman is an albinotic Gymnopilus P. Karst., close to  
G. penetrans (Fr.) Murrill; Vesterholt (2005) considered the terricolous H. domardiana a 
white-spored Hebeloma. Consequently, the genus Hebelomina has been recently included in 
Hebeloma (Fr.) P. Kumm. (Vesterholt 2005) as subsection Hebelomina (Maire) Beker, U. Eberh.  
& Vesterh. of section Denudata and H. domardiana recombined in Hebeloma. Accordingly,  
Cittadini et Al. (2008) transferred on the basis of only morphological data Hebelomina  
neerlandica and H. pallida Dessi & Contu in Gymnopilus, Hebelomina mediterranea A. Gennari in 
Hebeloma and described a new species in the “Hebelomina complex” as Hebeloma pamphiliense  
Cittadini, Lezzi & Contu.

After collecting new specimens in the type area and re-evaluating the original material we 
have decided to infer the phylogenetic position of Hebeloma pamphiliense based on a ITS sequence 
analysis. Specimens of Tubaria furfuracea (Fr.) Gillet found not so far from the type area, were 
also sequenced. 

Materials and methods

DNA extraction, amplification and sequencing
Genomic DNA was isolated from 10 mg of a dried herbarium specimen from three collections  

(see Tab. 1), by using the DNeasy Plant Mini Kit (Qiagen, Milan Italy) according to the 
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manufacturer’s instructions. Universal primers ITS1F/ITS4 were used for the ITS region 
amplification (White et Al., 1990; Gardes & Bruns, 1993). Amplification reactions were performed 
in a PE9700 thermal cycler (Perkin-Elmer, Applied Biosystems) following Vizzini et Al. (2014).  
The PCR products were purified with the AMPure XP kit (Beckman) and sequenced by 
MACROGEN Inc. (Seoul, Republic of Korea). The sequences were submitted to GenBank  
(www.ncbi.nlm.nih.gov/genbank) and their accession numbers are reported in Fig. 1 and Tab. 1.

Table 1. Features of the sequenced collections

TAXON COLLECTION DATA

ITS-
GENBANK 

ACC. 
NUMBERS

SPORE 
DIMEN-
SIONS

(µm)

CHEILO-
CYSTIDIA 

(FORM AND  
DIMENSION)

(µm)

ELEMENTS 
OF THE  

HYMENO-
PHORAL 
TRAMA

(µm)

Hebeloma 
pamphiliense

Isotype, Italy, Rome, 
Villa Pamphili, on 
Quercus ilex debris,  

20 Jan 2008, leg.  
T. Lezzi, TL20080120-01

KP296783

6.6-8.3 × 4.8-6.4 Mainly capitate, 
25-32 × 4.5-6.5 × 4.0-9.1

Hebeloma 
pamphiliense

Italy, Rome, Villa 
Pamphili, on Quercus 

ilex debris, 27 Jan 2012, 
leg. T. Lezzi,  

TL20120127-02

KP296784

Tubaria 
furfuracea

Italy, Rome, Villa 
Pamphili, on Quercus 

ilex debris, 27 Jan 2012, 
leg. T. Lezzi,  

TL20120127-01

KP296785 6.7-7.4 × 4.0-5.1 Mainly capitate, 
37-49 × 6.7-9.5 × 4.1-8.5

Sequence alignment and phylogenetic analysis

The sequences obtained in this study were checked and assembled using Geneious v.5.3 
(Drummond et Al., 2010). A preliminary BLAST search showed Hebeloma pamphiliense is a 
member of the genus Tubaria (W.G. Sm.) Gillet. Consequently, sequences were combined with 
published Tubaria ITS rDNA sequences selected from GenBank and UNITE (http://unite.ut.ee) 
databases on the basis of the greatest similarity based on BLASTsearch, outcomes of a recent 
phylogenetic study focused on Tubaria (Matheny et Al., 2007), and subsequent phylogenetic 
analysis (preliminary trees not shown).

The alignment was generated using MAFFT (Katoh et Al., 2002) with default conditions for 
gap openings and gap extension penalties. The alignment was then imported into MEGA v.5.0 
(Tamura et Al., 2011) for manual adjustment. Best-fit models were estimated by both the Akaike 
information criterion (AIC) and the Bayesian information criterion (BIC) with jModelTest 0.1.1 
(Posada, 2008) to provide a substitution model for the alignment. Phylogenetic analyses were 
performed using the Bayesian Inference (BI) and Maximum Likelihood (ML) approaches. 
Following Matheny et Al., (2007), Phaeomarasmius fulvidulus Singer and P. proximans (A.H. Sm. 
& Hesler) Singer were chosen as outgroup species. The BI was performed with MrBayes 3.1.2 
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Hebeloma pamphiliense (TL20120127-02). 				             	          Photo by Tomaso Lezzi

Hebeloma pamphiliense (TL20120127-02). Spores.                       	
			     Photo by Tomaso Lezzi

Hebeloma pamphiliense (TL20120127-02). Cheilocystidia.         	
			     Photo by Tomaso Lezzi

Hebeloma pamphiliense (TL20120127-02). Cheilocystidia.         	
			     Photo by Tomaso Lezzi

Hebeloma pamphiliense (TL20120127-02). Clamp connections.		
  		    	  Photo by Tomaso Lezzi
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Tubaria furfuracea (TL20120127-01). Spores (1000×).                   
			     Photo by Tomaso Lezzi

Tubaria furfuracea (TL20120127-01). Cheilocystidia (400×).       
			     Photo by Tomaso Lezzi

Tubaria furfuracea (TL20120127-01). Cheilocystidia (400×).       
			     Photo by Tomaso Lezzi

Tubaria furfuracea (TL20120127-01). Lamellar hyphae (400×).     	
		                       Photo by Tomaso Lezzi

Tubaria furfuracea (TL20120127-01).					                                  Photo by Tomaso Lezzi


