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Abstract: Clonostachys saulensis sp. nov. is described and illustrated based on a collection on bark of dead
liana in French Guiana. This species is placed in Clonostachys (= Bionectria) based on its clonostachys-like
asexual morph, ascomata not changing colour in 3% KOH or lactic acid and phylogenetic comparison of ITS
sequences with known species of Clonostachys. Clonostachys saulensis is primarily characterized by non-
stromatic, smooth, pale brown, globose ascomata coated with a whitish powdery scurf from base up to half
height and turning blackish upon drying. Based on comparison of morphological characteristics of sexual-
asexual morphs and molecular data with known species, C. saulensis is proposed as a new species.
Keywords: Ascomycota, ribosomal DNA, taxonomy.

Résumé : Clonostachys saulensis sp. nov. est décrite et illustrée d'aprés une récolte effectuée sur écorce de
liane morte en Guyane francaise. Cette espéce est placée dans le genre Clonostachys (= Bionectria) d'aprés
sa forme asexuée de type clonostachys, les ascomes ne changeant pas de couleur dans KOH a 3% ou dans
l'acide lactique et la comparaison phylogénétique des séquences ITS avec les espéces connues de Clonos-
tachys. Clonostachys saulensis est principalement caractérisée par des ascomes globuleux, sans stroma, brun
pale, couverts d’une pellicule poudreuse blanchatre de la base jusqu’a la moitié de la hauteur, devenant noi-
ratres en séchant. En se fondant sur la comparaison des caractéres morphologiques et des données molé-

culaires avec les especes connues, C. saulensis est proposée comme une nouvelle espéce.
Mots-clés : ADN ribosomal, Ascomycota, taxinomie.

Introduction

During an inventorial survey of fungi in Sail (French Guiana) in
August 2018 (LEcHAT & FOURNIER, 2018; 2019), an intriguing hypocre-
alean fungus was collected on dead bark of the woody liana
Baubhinia sp. (Fabaceae). Its scattered, superficial, non-stromatic sub-
globose ascomata were distinctive in being brown and coated in
the lower half by a white powdery scurf and became more remark-
able in turning blackish upon drying, making the contrast with the
white scurf even more striking (Fig. 2 a and b). This fungus was mor-
phologically characterized, cultured and an ITS sequence used in a
phylogenetic analysis. In this paper we present our results leading
to its placement in Clonostachys Corda (Bionectriaceae) and a de-
scription of the new species C. saulensis.

Material and methods

Dry specimens were rehydrated and examined using the method
described by RossmaN et al. (1999). Microscopic observations and
measurements were made in water. The holotype specimen was de-
posited in LIP herbarium (University of Lille, France) and living cul-
tures at CIRM-CF (Centre International des Resources Microbiennes,
Marseille, France). Cultures of the living specimen were plated on
PDA (Potato Dextrose Agar) with 5mg/I of streptomycin in Petri
dishes 5 cm diam, incubated at 25° C. DNA extraction, amplification,
and sequencing were performed by ALVALAB (Santander, Spain) as
follows: total DNA was extracted from dry specimens blending a
portion using a micropestle in 600 uL CTAB buffer (CTAB 2%, NaCl
1.4 M, EDTA pH 8.0 20 mM, Tris-HCI pH 8.0 100 mM). The resulting
mixture was incubated for 15 min at 65° C. A similar volume of chlo-
roform:isoamylalcohol (24:1) was added and carefully mixed with
the samples until their emulsion. It was then centrifuged for 10 min
at 13,000 g, and the DNA in the supernatant was precipitated with
a volume of isopropanol. After a new centrifugation of 15 min at the
same speed, the pellet was washed in 70% cold ethanol, centrifuged
again for 2 min and dried. It was finally resuspended in 200 pL
ddH,0. PCR amplification was performed with the primers ITSTF
and ITS4 (WHITE et al., 1990; GARDES & BRruns, 1993) for ITS. Chro-
matograms were checked searching for putative reading errors, and
these were corrected.

Phylogenetic and molecular evolutionary analyses were con-
ducted using MEGA version 6 (TAMURA et al., 2013). Nomenclature

follows Mycobank (Westerdijk Fungal Biodiversity Institute, Utrecht,
The Netherlands).

Taxonomy

Clonostachys saulensis Lechat & J. Fourn., sp. nov.

Mycobank: MB830252

Diagnosis: Differs from all known species of Clonostachys in hav-
ing pale brown ascomata becoming dark brown to nearly black
when dry, coated with a white powdery scurf on the lower half.

Holotype: FRENCH GUIANA, Salil, Gros Arbres trail, on dead bark of
Bauhinia sp., 22 Aug. 2018, leg. C. Lechat, CLLG18023-A5 (LIP
CLLG18023-A5), ex-holotype culture: BRFM 2782, ITS GenBank se-
quence: MK635054

Etymology: The specific epithet “saulensis” refers to Salil, the lo-
cality where this species was collected.

Fig. 2

Ascomata solitary, superficial, scattered on substrate, non-stro-
matic, smooth in upper part, pale brown when fresh, becoming dark
brown to nearly black when dry, subglobose, (380-)400-430
(-450) um high, 380-420 um diam (Me = 420 x 400 um, n = 10),
coated from base up to half height with a powdery, whitish, amor-
phous scurf, collapsing cupulate or laterally pinched when dry, diffi-
cult to remove from substrate, not changing colour in 3% KOH or
lactic acid. Perithecial apex convex with a minute, concolorous,
pointed papilla 50-70 um diam, composed of thick-walled, ellip-
soidal, elongated cells 7-10 pm long, 2-3 pm wide with wall 1 pm
thick, pale yellowish brown. Ascomatal wall 45-55(-60) pum thick,
composed of two regions: outer region 35-40 um wide, of subglo-
bose to ellipsoidal thick-walled cells 7-25 x 5-12 um, with pale or-
ange walls 1.5-2.5 pum thick; inner region 10-16 um wide, of
elongated, flattened thick-walled cells 7-15 x 4-6 um, with hyaline
walls 1.5-2.5 um thick. Ascomatal surface composed of subglo-
bose to ellipsoidal, subangular, thick-walled cells up to 25 pm in
greatest dimension with wall 2-3 um thick, partially covered by
whitish, powdery scurf consisting of minute particles of ill-defined
shape, not dissolving and not changing colour in 3% KOH. Asci
(55-)70-80(-90) x (11-) 12-14(-18) um (Me =75 X 13 um, n = 20),
short stipitate, clavate, apex slightly flattened, with a refractive ring,
containing eight biseriate ascospores or biseriate above and
uniseriate below. Ascospores (13-)14-17(-18) x 4.5-5.5(-6) um
(Me =15 x 5 um, n = 30), narrowly ellipsoidal to fusiform with at-
tenuated ends, equally two-celled, slightly constricted at septum,
hyaline, spinulose.
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Culture characteristics: After two weeks on PDA at 25° C, colony
30-40 mm diam, aerial mycelium white in centre, faintly zonate in
median area with pale yellow to pale orange zonation lines, off-
white at margin, without colouration in medium. Mycelium com-
posed of septate, hyaline, smooth hyphae 2.5-3.5 pm diam.
Conidiophores monomorphic, penicillate, arising from aerial hy-

phae, macronematous, flexuous, hyaline, stipe and lateral branches
15-30 long, 3-3.5(-4) um diam, bearing subulate conidiogenous
cells 12-20 um long, 2.5-3 um diam at base. Conidia hyaline, asep-
tate, oblong to subfusiform with rounded apex, attenuated towards
base with or without a median, apiculate hilum, smooth-walled, 8.5-
11(-12) long, 3.5-4 pm wide in the widest part.

AF358248 Clonostachys oblongispora
58 [AF210685 Clonostachys sporodochialis

AF210688 Clonostachys apocyni
AF358250 Clonostachys kowhai
AF358252 Clonostachys byssicola
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AF358240 Clonostachys capitata
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AF210669 Clonostachys setosa
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Fig. 1 - Maximum likelihood phylogeny (-InL = 2516.77551) of Clonostachys saulensis inferred by PhyML 3.0, model TS93 from a 640 bp
matrix of ITS sequences, rooted with Verrucostoma freycinetiae, which has acremonium-like asexual morph.



Fig. 2 - a-i: Clonostachys saulensis (Holotype LIL CLLG18023-A5); a: Fresh ascomata on the substrate; b: Dry ascomata appearing nearly
black; c: Ascoma in water in side view; d: Vertical section of lateral ascomatal wall; e: Ascus and ascospores in water; f: Ascus and ascospores
in lactic cotton blue showing a discrete spinulose ornamentation; g: Cells of ascomatal surface; h: Conidiophores and conidia in lactic acid;
h: Culture at three weeks. Scale bars: a, b =200 um; ¢ = 100 pm; d = 20 um; e-h: =5 pm.
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Results and discussion

Clonostachys was reinstated by RossmaN et al. (2013) replacing
Bionectria Speg. to comply with the new rules of the International
Code of Nomenclature (ICN) concerning pleomorphic fungi (Article
59.1, McNEILL et al., 2012). The family Bionectriaceae Samuels & Ross-
man is morphologically characterized by perithecial ascomata with
light-coloured (white, pale tan, orange or brown) wall that does not
change colour in 3% KOH or lactic acid (RossmaN et al., 1999; 2001).
Within the Bionectriaceae, Clonostachys is defined by penicillate, fre-
quently sporodochial asexual morphs and this segregation is sup-
ported by molecular evidence (HirRooka et al., 2010; RossmaN et al.,
2001; ScHROERS, 2001). There are sixty-five taxa reported in Index Fun-
gorum (www.indexfungorum.org) including forty-two as Bionectria.
Undoubtedly many unknown species have yet to be discovered, es-
pecially in tropical areas.

Based on the ascomata not changing colour in 3% KOH or lactic
acid, clonostachys-like asexual morph obtained in culture and phy-
logenetic analysis of ITS sequences, the new species described
above is unambiguously placed in Clonostachys.

The phylogenetic analysis carried out in the present study (Fig. 1),
comparing C. saulensis with 29 species of Clonostachys places our
fungus in a subclade along with C. grammicospora Schroers &
Samuels with 95% similarity of their ITS sequences. Morphologically,
C. grammicospora clearly differs from C. saulensis in having stromatic,
orange and coarsely warted ascomata, smaller and striate as-
cospores as well as shorter conidia (SCHROERS, 2001).

Clonostachys saulensis is primarily characterized by non-stromatic,
pale brown ascomata becoming dark brown to blackish when dry,
a most unusual colour in Clonostachys which generally features pal-
lid ascomata. Blackish ascomata in dry condition coated with white
basal scurf, combined with the results of our phylogenetic analysis
showing the unique position of this species in the Clonostachys
clade justify the status of C. saulensis as a distinctive new species.

Acknowledgements

Dr Amy Rossman (Oregon State University Corvallis, U.S.A.) is
warmly thanked for her advice and scientific help and for her pre-
submission review. We express our appreciation to Parc National
Amazonien de Guyane (PNAG) for having organized the field trip to
Sail in the context of the ABC inventorial project.

References

HiGGINS D., THOMPSON J., GIBSON T., THOMPSON J.D., HIGGINS G. & GIBSON T.J.
1994. — CLUSTALW: Improving the sensitivity of progressive mul-
tiple sequence alignment through sequence weighting, position-
specific gap penalties and weight matrix choice. Nucleic Acids
Research, 22 (22): 4673-4680.

HIROOKA Y., KOBAYASHI T., ONO T., RossmMAN A.Y. & CHAVERRI P. 2010. — Ver-
rucostoma, a new genus in the Bionectriaceae from the Bonin Is-
lands, Japan. Mycologia, 102 (2): 418-429. doi: 10.3852/09-137

LecHAT C. & FourNIer J. 2018. — Clonostachys spinulosispora (Hypocre-
ales, Bionectriaceae), a new species on palm from French Guiana.
Ascomycete.org, 10 (4): 127-130. doi: 10.25664/art-0238

LecHAT C. & FOURNIER J. 2019. — Pleiocarpon gardiennetii (Nectriaceae),
a new holomorphic species from French Guiana. Ascomycete.org,
11 (2): 33-36. doi: 10.25664/art-0256

MCcNEILL J., BARRIE F.F., Buck W.R., DEMOULIN V., GREUTER W., HAWKSWORTH
D.L., HErenDEEN P.S., KNAPP S., MARHOLD K., PRADO J., PRUD’HOMME VAN
Reine W.F., SMITH G.F., WIERSEMA J. & TURLAND N.J. 2012. — Interna-
tional Code of Nomenclature for algae, fungi, and plants (Melbourne
Code). Regnum vegetabile 154. Konigstein, Koeltz Scientific
Books.

RossmAN A.Y., McKemy J.M., PARDO-ScHULTEISS R.A. & SCHROERS H.-J. 2001.
— Molecular studies of the Bionectriaceae using large subunit
rDNA sequences. Mycologia, 93 (1): 100-110. doi: 10.2307/3761609

RossmaN A.Y., SAMUELS G.J., ROGERSON C.T. & LoweN R. 1999. — Genera
of Bionectriaceae, Hypocreaceae and Nectriaceae (Hypocreales, As-
comycetes). Studies in Mycology, 42: 1-248.

RossmaN A.Y., SEIFERT K.A, SAMUELS G.J., MINNIS A.M., SCHROERS H.-J., Lom-
BARD L., CRous P.W., PoLDMAA K., CANNON P.F., SUMMERBELL R.C., GEISER
D.M., ZHUANG W.-Y., HIROOKA Y., HERRERA C., SALGADO-SALAZAR C. &
CHAVERRI P. 2013. — Genera of Bionectriaceae, Hypocreaceae and
Nectriaceae (Hypocreales) proposed for acceptance or rejection.
IMA Fungus, 4 (1): 41-51.

SCHROERs H.-J. 2001. — A monograph of Bionectria (Ascomycota,
Hypocreales, Bionectriaceae) and its Clonostachys anamorphs.
Studies in Mycology, 46: 1-214.

TAMURA K., STECHER G., PETERSON D., FiLipski A. & KumaAr S. 2013. —
MEGAG6: Molecular Evolutionary Genetics Analysis version 6.0.
Molecular Biology and Evolution, 30 (12): 2725-2729. doi:
10.1093/molbev/mst197

WHITET.J., BRUNS T., LEE S. & TAYLOR J. 1990. — Amplification and direct
sequencing of fungal ribosomal RNA genes for phylogenetics. In:
INNIS M.A., GELFAND D.H., SNinsky J.J. & WHITE T.J. (eds.). PCR Protocols:
a guide to methods and applications. New York, Academic Press:
315-322.

1: C. Lechat — 64 route de Chizé, 79360 Villiers-en-Bois, France — lechat@ascofrance.fr
2: ). Fournier — Las Muros, 09420 Rimont, France — jacques.fournier@club-internet.fr
3:D. Chaduli — CIRM-CF, INRA, Aix Marseille Université, UMR1163 BBF Biodiversité et Biotechnologie Fongiques, 13288 Marseille Cedex 09, France
4: . Lesage-Meessen — CIRM-CF, INRA, Aix Marseille Université, UMR1163 BBF Biodiversité et Biotechnologie Fongiques, 13288 Marseille Cedex 09, France
5: A. Favel — CIRM-CF, INRA, Aix Marseille Université, UMR1163 BBF Biodiversité et Biotechnologie Fongiques, 13288 Marseille Cedex 09, France

Ascomycete.org


https://doi.org/10.3852/09-137
https://doi.org/10.25664/art-0238
https://doi.org/10.25664/art-0256
https://doi.org/10.2307/3761609
https://doi.org/10.1093/molbev/mst197

