
Figure 4. Distance-
matrix heat map of 
representative 
sequences of species 
of Lentinula based on 
pairwise distances from 
an ITS multi-sequence 
alignment given as 
proportion of 
divergence.

The genus Len$nula (Agaricales) is a small lineage in Omphalotaceae with seven described species, including the shiitake mushroom (L. edodes), which is 

the most widely cul=vated mushroom in the world. Species of Len$nula are distributed throughout Australasia, the neotropics, and the Gulf Coast and 

Carribean regions of the Americas, but none have been described from Africa. Here, we describe the first species of Len$nula from Africa, Len$nula 
madagasikarensis sp. nov., from central Madagascar. This report cons=tutes a 4000-mile, trans-oceanic range extension for Len=nula. The new taxon is 

strikingly similar to L. edodes, but a mul=-locus phylogene=c analysis places it as sister to the neotropical L. aciculospora. A combina=on of macro- and 

micromorphological characters clearly dis=nguish L. madagasikarensis from all other species of the genus. We will discuss the implica=ons of this discovery 

for the geographic origin of Len$nula, as well as a peculiarly high rate of interspecific sequence divergence in the ITS region detected in the group.
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Figure 2. Maximum-
likelihood phylogeny of
Omphalotaceae based
on the 28S sequence
dataset of Oliveira et al.
(2019). Major clades
from the original study
are labeled and
collapsed with number
of samples included in
each clade. BS values ≥
50% are included with
the branches.

High interspecific variation in ITS

Figure 3. ML 
phylogeny of 
Lentinula based on 
ITS. BS values ≥ 
50% / Bayesian PP 
values ≥ 0.95 are 
included with the 
branches. G1-G5 in 
the Asian-
Australasian clade 
correspond to ITS-
based groups from 
Hibbett et al. (1998).
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Abstract

Species phylogeny of LentinulaL. madagasikarensis sp. nov.

Figure 1. Lab and field photographs of Lentinula madagasikarensis; Chilocystidia;
Basidiospores; and Basidia; G) Cheilocystidia. Scale bar for drawings equals 20 μm.

Future directions

Initial BLAST results of 
the new species of 
Lentinula resulted in 
ambiguous hits to 
various members of 
Omphalotaceae. 
Genetic distances 
between species of 
Lentinula outside of the 
Asian-Australasian 
clade are high.

The 28S dataset of Omphalotaceae
from Oliveira et al. (2019) was used to
test whether the African material
represents a new species of Lentinula,
a new genus, or a member of a
different genus. Based on these
results, this is clearly a new species of
Lentinula.

After confirming placement in Lentinula, an ITS phylogeny resolves the new
species placement as sister to L. aciculospora, an America species restricted
to Central America and northern South America.

During a survey on edible mushrooms of Madagascar, B. Buyck and V.
Hofstetter reported the finding of a species of Lentinula. This species was
found on both native wood as well as introduced Eucalyptus. The new species
closely resembles L. edodes but differs in having thick velar material on the
cap margin as well as narrower spores and sphaeropedunculate cheilocystidia
that forms florets. L. madigasikarensis is morphologically distinct from its sister
species, L. aciculospora, with its vinaceous cap color, larger basidiospores,
and cheilocystidia without lobes. The epithet is derived from the Malagasy term
for Madagascar.

It will be important to include this new species in the
ongoing Lentinula genome project. We plan to use the
Oxford Nanopore MinION system to sequence the 2008
material. With this data we can use phylogenomics to
resolve relationships in Lentinula and test for a
biogeographic origin.

A

B

C

D

E F

G

A

B

C

D

E F

G

A

B

C

D

E F

G

0.05

AF031175 L. boryana RGT96062409 CRI

AB366151 L. novaezelandiae G3 as edodes D703PP9 NZL

AF031191 L. edodes G5 TMI1546 NPL

U33074 L. novaezelandiae G3 NZFS156 NZL

AY016443 L. aciculospora TFB9447 CRI HOLOTYPE

U33085 L. lateritia G4 TMI1499_PNG

AF079574 L. lateritia G2 wc802 PNG

EF174451 L. edodes G1 UASWS0311 POL

U33086 L. lateritia G4 TMI1502 PNG

LC149606 L. edodes G5 B2SN037 NPL

JX536157 G. dryophilus BRNM707149

U33076 L. lateritia G2 RHP3577 AUS

U33084 L. lateritia G2 TMI1485 PNG

AY016444 L. aciculospora TFB10418 CRI

AY016442  L. raphanica TFB9564 PRI

DQ241781 G. dryophilus AFTOL559

U33072 L. lateritia G2 DSH92147 PNG

AF031192 L. lateritia G2 DSH92-148 PNG

AF356169 L. edodes G5 as lateritia BDhanukasn IND

U33082 L. novaezelandiae G3 TMI1449 NZL

U33083 L. lateritia G2 TMI1476 PNG
AF031179 L. lateritia G2 RV95376 AUS

AY016441  L. raphanica TFB9156 USA

U33073 L. lateritia G2 DSH92149 PNG

AF031176 L. boryana IE17R38 MEX

MG735346 L. edodes G1 LeBIN0899 RUS

U33078 L. boryana R52 MEX

U33075 L. novaezelandiae G3 NZFS210 NZL

JX536141 G. dryophilus BRNM670778

U33081 L. novaezelandiae G3 TMI1172 NZL

KM985682 L. edodes G1 as L. sp BPSM45 IND

AF031175 L. boryana RGT960624 CRI

KY026657 L. boryana TFB10292 MEX

AF031177 L. boryana  IE154R50 MEX

JX536146 G. alpinus CB16251

AF079578  L. raphanica as L. boryana LB4264 VEN

AF031181 L. lateritia G2 RV95378 AUS

U33079 L. novaezelandiae G3 RHP7563 NZL

KF937345  L. raphanica AMV1850 COL
AY256687  L. raphanica TENN56663 CRI

JX536172 G. aquosus BRNM665362

AY016440 L. boryana TFB10827 BRA

L. madagasikarensis BB06.007 MAD HOLOTYPE

AY636053 L. edodes G1 OE9 PHL

AF356170 L. edodes G1 LeBIN1024 RUS

AF079579  L. raphanica as L. boryana sp834 BRA

JX536139 G. dryophilus BRNM737691

AF031180 L. lateritia G2 RV95377 AUS

EF174453 L. edodes G1 UASWS0314 POL

AF079576 L. boryana wc794 MEX

JQ247977 L. aciculospora PPNag001 EQU

LC149603 L. edodes G5 B2SN033 NPL

U33071 L. lateritia G2 DSH92145 PNG

KY026653  L. raphanica TFB8682 USA

AF356168  L. raphanica DSH98003 PRI

L. madagasikarensis BB08.120 MAD

AY636052 L. edodes G1 OE2 IND

AF031178  L. raphanica as L. boryana HN2002 USA

U33077 L. boryana R39 MEX

AF079573 L. lateritia G2 wc800 PNG

JX984748 L. edodes G1 as Uncultured fungus FA1021 KOR

97/0.99

99/1

93/1

86/1

1

54/0.88

100/1

100/184/0.99

60/0.99

79/0.99

100/1

99/1

98/1

100/1

100/1

94/1

100/1

56/0.97

L. novaezelandiae Group 3
New Zealand

L. lateritia Group 2
Australia & Papua New Guinea

L. lateritia Group 4
Papua New Guinea

L. edodes Group 5
Asia

L. edodes Group 1
Asia

L. raphanica
Americas

L. boryana
Americas

L. madagasikarensis sp. nov.
Madagascar

L. aciculospora
Central America

Outgroup

American -
African
clade

Asian -
Australasian

clade

0.05

AF031175 L. boryana RGT96062409 CRI

AB366151 L. novaezelandiae G3 as edodes D703PP9 NZL

AF031191 L. edodes G5 TMI1546 NPL

U33074 L. novaezelandiae G3 NZFS156 NZL

AY016443 L. aciculospora TFB9447 CRI HOLOTYPE

U33085 L. lateritia G4 TMI1499_PNG

AF079574 L. lateritia G2 wc802 PNG

EF174451 L. edodes G1 UASWS0311 POL

U33086 L. lateritia G4 TMI1502 PNG

LC149606 L. edodes G5 B2SN037 NPL

JX536157 G. dryophilus BRNM707149

U33076 L. lateritia G2 RHP3577 AUS

U33084 L. lateritia G2 TMI1485 PNG

AY016444 L. aciculospora TFB10418 CRI

AY016442  L. raphanica TFB9564 PRI

DQ241781 G. dryophilus AFTOL559

U33072 L. lateritia G2 DSH92147 PNG

AF031192 L. lateritia G2 DSH92-148 PNG

AF356169 L. edodes G5 as lateritia BDhanukasn IND

U33082 L. novaezelandiae G3 TMI1449 NZL

U33083 L. lateritia G2 TMI1476 PNG
AF031179 L. lateritia G2 RV95376 AUS

AY016441  L. raphanica TFB9156 USA

U33073 L. lateritia G2 DSH92149 PNG

AF031176 L. boryana IE17R38 MEX

MG735346 L. edodes G1 LeBIN0899 RUS

U33078 L. boryana R52 MEX

U33075 L. novaezelandiae G3 NZFS210 NZL

JX536141 G. dryophilus BRNM670778

U33081 L. novaezelandiae G3 TMI1172 NZL

KM985682 L. edodes G1 as L. sp BPSM45 IND

AF031175 L. boryana RGT960624 CRI

KY026657 L. boryana TFB10292 MEX

AF031177 L. boryana  IE154R50 MEX

JX536146 G. alpinus CB16251

AF079578  L. raphanica as L. boryana LB4264 VEN

AF031181 L. lateritia G2 RV95378 AUS

U33079 L. novaezelandiae G3 RHP7563 NZL

KF937345  L. raphanica AMV1850 COL
AY256687  L. raphanica TENN56663 CRI

JX536172 G. aquosus BRNM665362

AY016440 L. boryana TFB10827 BRA

L. madagasikarensis BB06.007 MAD HOLOTYPE

AY636053 L. edodes G1 OE9 PHL

AF356170 L. edodes G1 LeBIN1024 RUS

AF079579  L. raphanica as L. boryana sp834 BRA

JX536139 G. dryophilus BRNM737691

AF031180 L. lateritia G2 RV95377 AUS

EF174453 L. edodes G1 UASWS0314 POL

AF079576 L. boryana wc794 MEX

JQ247977 L. aciculospora PPNag001 EQU

LC149603 L. edodes G5 B2SN033 NPL

U33071 L. lateritia G2 DSH92145 PNG

KY026653  L. raphanica TFB8682 USA

AF356168  L. raphanica DSH98003 PRI

L. madagasikarensis BB08.120 MAD

AY636052 L. edodes G1 OE2 IND

AF031178  L. raphanica as L. boryana HN2002 USA

U33077 L. boryana R39 MEX

AF079573 L. lateritia G2 wc800 PNG

JX984748 L. edodes G1 as Uncultured fungus FA1021 KOR

97/0.99

99/1

93/1

86/1

1

54/0.88

100/1

100/184/0.99

60/0.99

79/0.99

100/1

99/1

98/1

100/1

100/1

94/1

100/1

56/0.97

L. novaezelandiae Group 3
New Zealand

L. lateritia Group 2
Australia & Papua New Guinea

L. lateritia Group 4
Papua New Guinea

L. edodes Group 5
Asia

L. edodes Group 1
Asia

L. raphanica
Americas

L. boryana
Americas

L. madagasikarensis sp. nov.
Madagascar

L. aciculospora
Central America

Outgroup

American -
African
clade

Asian -
Australasian

clade

mailto:fungi@duke.edu)

