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Summary

Emericella venezuelensis is a new species, differing from two other species with stellate ascospores, E.
variecolor and E. pluriseminata, by triangular flaps on the convex sides of the ascospores, and further
from E. variecolor by producing an Aspergillus anamorph only on unconventional growth media. The
three species also differ in their profiles of extrolites (secondary metabolites). Emericella venezuelensis
produces aflatoxin B,, sterigmatocystin, and terrein and compounds with chromophores of the shamix-

anthone, emerin and desertorin type of compounds. E. variecolor produces asteltoxin, shamixanthone,
asperthecin, and terrein, in addition to metabolites unequivocally recorded in the literature or tentatively
identified here as astellolide A & B, andibenin A, B, C, andilesin A, B, C, anditomin, astellatol, stellatic
acid, stellatin, tajixanthone, radixanthone, najamxanthone, ajamxanthone, variecoxanthone A, B, C,
isoemericellin, kojic acid, varitriol, varioxiran, dihydroterrein, 7-hydroxyemodin, avariquinone and
stromemycin. E. pluriseminata produces several unknown specific extrolites. E. venezuelensis is the first
organism of marine origin reported to produce aflatoxin. Aflatoxin production by E. venezuelensis
makes this species an attractive model organism for the study of the regulation of this important type of
carcinogenic mycotoxins in combination with the knowledge on sterigmatocystin production by E. nidu-
lans, soon to be whole genome sequenced. The isolates were also analyzed cladistically using partial se-
quences of the B-tubulin gene. Since three species of Emericella have stellate ascospores, and the type ma-

terial of E. variecolor is equivocal, this species is epitypified with CBS 598.65. Emericella species normal-
ly do not appear to cause problems for food safety, as they are most often found in litter and soil.
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Introduction

Emericella is a genus containing species of consider-
able interest because of the well elucidated genetics of E.
nidulans [44] and because some species produce penicillin
[8, 9, 19]. Other species of Emericella produce the myco-
toxin sterigmatocystin [11, 13, 28], and are therefore of
interest for elucidating the biosynthesis of this mycotoxin
and especially the important carcinogenic mycotoxin
aflatoxin B,. On the other hand only one species of
Emericella have been reliably reported to produce afla-
toxins [16]. The genetics and molecular biology of the
aflatoxin biosynthesis is quite well known in Aspergillus
section Flavi and even within this section regulation of
aflatoxin production is variable, indicating several new
species exist within A. flavus and A. nomius [10]. Phylo-
genetically quite unrelated species with aspergilla such as

those in Emericella [51] would be of value in elucidating
the general biology and genetics of aflatoxin biosynthesis.
We here describe a new species in Emericella that pro-
duces aflatoxin. This new species differs from any known
species described so far [2, 3, 4, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 42, 47, 55, 57, 58, 67, 69, 70], and is
the second Emericella species reported to accumulate
aflatoxin B, [14, 16].

Since the new aflatoxin producing species has stellate
ascospores we also wanted to compare the extrome (all
outwards directed metabolites of an organism) of all
species with stellate ascospores in Emericella. Although
this species is hitherto only represented by a single isolate,
the combination of characters makes it unique and its de-
scription is therefore justified.
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Materials and Methods

Sample collection

The strain CBS 868.97 was isolated from a sponge in red
mangrove surface water in Mochima Bay, Venezuela, as de-
scribed earlier [5]. The isolate was grown on Czapek yeast au-
tolysate (CYA) agar, malt extract agar (MA & MEA), Yeast ex-
tract sucrose (YES) agar, oat meal agar (OAT), G25N [52] and
creatine-sucrose (CREA) agar at 25 °C and on CYA at 37 °C
(Medium compositions in [59]). The new species was compared
to E. variecolor CBS 136.55, CBS 273.65, CBS 597.65, CBS
598.65 and CBS 668.82, E. pluriseminata CBS 100523 and CBS
102705 and ex type strains of all other available Emericella
species.

Isolation and maintenance of strains for sequencing

All strains were isolated and/or grown on malt extract agar
(Oxoid CM359) at 25 °C. The cultures used for the molecular
study were grown on Malt Peptone (MP) broth using 10% (v/v)
of Malt Extract (Brix 10) and 0.1% (w/v) Bacto Peptone (Difco)
in 2 ml of medium in 15 ml tubes.

Emericella variecolor (CBS 136.55, CBS 668.82, CBS 598.65
and CBS 273.65), E. astellata (CBS 261.93, CBS 135.55), E.
nidulans (CBS 589.65, CBS 288.95, CBS 121.35, CBS 114.63),
E. acristata (CBS 119.55) and E. echinulata (CBS 120.55) were
sequenced using the B-tubulin gene and compared to the new
species E. venezuelensis (CBS 868.97) within the same region
(all from Centraalbureau voor Schimmelcultures).

DNA Extraction, sequencing and analysis

The total fungal genomic DNA was isolated using FastDNA®
Kit (Bio 101, Carlsbad, USA) according to the manufacturer’s
instructions. Amplification of the B-tubulin gene was performed
using the primers Bt2a and Bt2b [20]. PCR was performed in a
50 pl reaction mixture containing 1pl of genomic DNA
(10 ng/pl), 5 pl of PCR buffer, 30 pl of ultra pure sterile water,
10 pl ANTP (1 mM), 1 pl of each primer (50 pmol/pl) and 1 ul
Taq polymerase (2.5 U/ul DNA) (SpaeroQ, Leiden, The Nether-
lands). Amplification was performed in a GeneAmp PCR system
9700 (AB Applied Biosystems, Nieuwerkerk a/d Yssel, The
Netherlands); programmed for 5 cycles of 1 min denaturation at
94 °C followed by primer annealing 1 min 30 s at 68 °C and
primer extension 2 min at 72 °C with a decrease of the anneal-
ing temperature 1 °C/cycle followed by 25 cycles of 1 min de-
naturation at 94 °C followed by primer annealing 1 min 30 s at
64 °C and primer extension 2 min at 72 °C and a final 10 min
elongation step at 72 °C. After amplification of the B-tubulin
gene, excess primers and dNTP’s were removed from the reac-
tion mixture using a commercial GFX column, PCR DNA Pu-
rification kit (Amersham Bioscience, Roosendaal, The Nether-
lands). The purified PCR fragments were resuspended in 50 pl
of TE buffer. The PCR fragments were directly sequenced [71] in
both directions with the primers Bt2a and Bt2b using a DYE-
namic ET Terminator Cycle Sequencing Kit (Amersham Bio-
science, Roosendaal, The Netherlands). The sequence PCR reac-
tion mixture, total reaction mix is 10 pl, contained 1 pl of tem-
plate DNA (10-15 ng/pl), 4 pl Dye terminator RR mix, 4 pl
ultra pure sterile water and 1 pl primer Bt2a or Bt2b
(4 pmol/pl). The reaction was performed in a GeneAmp PCR
system 9700 run in 9600 mode (AB Applied Biosystems, Nieuw-
erkerk a/d Yssel, The Netherlands); programmed for 25 cycles
of 10 s denaturation at 96 °C followed by primer annealing 5 s
at 50 °C and primer extension 4 min at 60 °C. Sequencing prod-
ucts were purified according to the manufacturer’s recommenda-
tions with Sephadex G-50 superfine column (Amersham Bio-
science, Roosendaal, The Netherlands) in a multiscreen HV
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plate (Millipore, Amsterdam, The Netherlands) and with Mi-
croAmp Optical 96-well reaction plate (AB Applied Biosystems,
Nieuwerkerk a/d Yssel, The Netherlands). The samples were an-
alyzed on an ABI PrisM 3700 Genetic Analyzer (AB Applied
Biosystems, Nieuwerkerk a/d Yssel, The Netherlands). A con-
census was computed from the forward and reverse sequences
with software package Seqman and Editseq from the lasergene
package (DNAStar Inc., Madison, WI). The alignments of the
partial B-tubulin gene sequence data were performed using the
software package BioNumerics from Applied Maths and manu-
al adjustments for improvement were made by eye where neces-
sary. The phylogenetic analyses of sequence data were done
using PAUP (Phylogenetic Analysis Using Parsimony) version
4.0b10 [68]. Alignment gaps were treated as fifth character
state, missing data were identified by ?’, uninformative charac-
ters were excluded and all characters were unordered and equal-

E. pluriseminata CBS 100523 AY339989
E. astellata CBS 26193 AY339995

8?
E. astellata CBS 13555 AY339994

E. variecolor CBS 13655 AY339990

100
56 E. variecolor CBS 66882 AY339992

E.variecolor CBS 59865 AY339991
59

E. variecolor CBS 27365 AY339993

E. venezuelensis CBS 86897 AY339998

E. nidulans CBS 58965 T AY 573547

93 | E. nidulans CBS 28895 AY 573550

E. nidulans CBS 12135 AY 573551

99 E. dentata CBS 11463 AY 573552

E. nidulans CBS 29195 AY 573548
96

E. acristata CBS 11955 AY 573549

L— E. echinulata CBS 12055 AY 573553
— 1change

Fig. 1. Cladogram of Emericella species related to E. venezue-
lensis based on partial B-tubulin sequences. One of the 7 trees of
72 steps based on heuristic search partial B-tubulin sequences
with E. pluriseminata as outgroup. The branches in bold are
100% in the 70% majority-rule consensus of equally parsimo-
nious trees (CI = 0.889, Ri 0.966, Rc 0.859, Hi 0.111). The
numbers represent bootstrap percentages >50%.
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ly weighted. Maximum parsimony analysis was performed for
all data sets using the heuristic search option. The robustness of
the most parsimonious trees was evaluated by 1000 bootstrap
replications [23]. Other measures including tree length, consis-
tency index, retention index and rescaled consistency index (CI,
RI and RC) were also calculated. The GenBank accession num-
bers for the B-tubulin sequences of the CBS strains are:
AY339987, AY339988, AY339989, AY339990, AY339991,
AY339992, AY339993, AY339994, AY339995, AY33999%6,
AY339997, AY339998, AY339999, AY340000 (Fig. 1).

Chemical analysis

The cultures were analyzed according the HPLC-diode array
detection method of Frisvad and Thrane [17,18] as modified by
Smedsgaard [66]. The isolates were analyzed on CYA and YES
agar using three agar plugs [66]. The production of aflatoxin on
YES agar was confirmed by identical UV spectra and by HPLC-
MS using electrospray ionization (Hewlett Packard HP 1100
LC/MSD instrument). An M+1 ion at 313 confirmed the pres-
ence of aflatoxin B, and the M+1 ion at 325 confirmed sterig-
matocystin production. Aflatoxin production was confirmed by
TLC analysis using the agar plug method, the TLC plates were
eluted in toluene/ethyl acetate/formic acid (6:3:1) and chloro-
form/acetone/2-propanol (85:15:20) [12, 59]. Aflatoxin B, B,,
G,, G, and sterigmatocystin (Sigma) were used as analytical
standards. Standards of asperthecin, desertorin A, B and C and
asteltoxin, known to be produced by Emericella variecolor,
were also used to confirm the identity of those compounds.

The production of aflatoxin B, and sterigmatocystin was ex-
amined five independent times on YES and CYA agars at 25 °C
using three agar plugs as recommended by Smedsgaard [66]. In
one case other media were also examined for their stimulation
of aflatoxin production: Czapek agar added trace metals and
3.2 ml Sigma R 7131 amino acid solution (CzAA), MEA and
OAT. Aflatoxin B, was recorded using diode array detection at
210 nm and confirmed by its characteristic UV spectrum and the
amount expressed as relative mAU (milli absorbtion units).

The production of aflatoxins was also confirmed by LC high
resolution mass spectrometry. LC-MS analyses were done on an
Agilent HP 1100 Liquid Chromatograph with a diode array de-
tector (DAD) coupled to a LCT TOF (time of flight) mass spec-
trometer (Micromass, Manchester, UK) with a Z-spray electro
spray source (ESI) and a LockSpray reference spray. The analysis
was done on a HP Hypersil BDS-C18 column with 3 pm parti-
cles, 125 x 2 mm column with a 10 x 2 mm HP Supersphere 100
RP-18 guard column an (Waldbronn, Germany) at a flow rate of
0.3 ml/min water-acetonitrile gradient, starting with 15% ace-
tonitrile-water going to 100% acetonitrile in 35 min, maintain-
ing 100% acetonitrile for 5 min, before returning to the start
conditions in 8 min 50 ppm (V/V) TFA was added to the water.
UV spectra was collected by diode array detector every 0.4 sec
from 200 to 700 nm with a resolution of 4 nm. The MS was op-
erated in the positive ESI mode and tuned to a resolution >6000
(a half peak height) and maximal sensitivity. The mass spec-
trometer was calibrated from 100 to 900 Da/e on a PEG mix-
ture. The capillary was held at 3000 V, sample cone at 35V and
the extraction cone at 6 V. Desolvation temperature was 350 °C
and desolvation gasflow at approx 450 L/hr and the source kept
at 120 °C. Leucine-enkephalin solution (0.2 pg/ml in acetoni-
trile-water-formic acid (50:50:0.1)) was infused as a mass refer-
ence though the LockSpray probe at a 4 pl/min from a syringe
pump. The [M+H]* ion at 556.2771 Dale from leucine-
enkephalin was used as mass reference. Data was collected as
centroid data from m/z 100 to 900, with a scan time of 1 sec and
an inter scan time of 0.1 sec, collecting every third scan as a ref-
erence [49].

Results and Discussion

Morphology and cladistic analysis of 3-tubulin se-
quencing data

E. variecolor, E. pluriseminata and E. venezuelensis all
produced stellate ascospores in contrast to any other
species in Emericella. E. variecolor readily produced as-
pergilla, while production of aspergilla in E. venezuelen-
sis was restricted to G25N and CREA agar. E. plurisemi-
nata did not produce aspergilla on any media. All three
species produced globose Hiille cells.

Maximum parsimony analysis of the sequence data re-
sulted in 7 equally most parsimonious trees (TL = 72 steps,
CI = 0.889, RI = 0.966, RC = 0.859), one of which is
shown in Figure 1. The cladogram was rooted to E.
pluriseminata. Bootstrap supports from 1000 replicates
are shown at the nodes and are all quite high, except for
E. variecolor.

The B-tubulin sequences suggest that E. venezuelensis
is very closely related to E. variecolor and E. astellata
(2-5 changes). This group is different from other species
of Emericella as shown in the tree (cladogram) where E.
nidulans and related species such as E. dentata and E.
acristata appear to be closely related, but distantly related
to the species with wide equatorial appendices whether
stellate (E. venezuelensis, E. variecolor) or astellate (E.
astellata), whereas the third stellate species, E. plurisemi-
nata, is basal to the two former clades.

Production of mycotoxins and other extrolites by species
with stellate ascospores

The culture ex type of Emericella venezuelensis pro-
duced aflatoxin B,, sterigmatocystin, shamixanthones
and a compound with an emerin chromophore. The pro-
duction of aflatoxin B, and sterigmatocystin was con-
firmed by identical UV spectra, retention times and in-
dices and by high resolution mass spectrometry as com-
pared to standards. Apart for being phenotypically differ-
ent, the two other species with stellate ascospores pro-
duced other profiles of extrolites (Table 1). E. variecolor
and E. pluriseminata are among the few Emericella not
producing sterigmatocystin or later biosynthetic deriva-
tives, but the two latter species also differ in their ability
to produce several other extrolites from E. venezuelensis
(Table 1). Even though E. venezuelensis, E. variecolor
and E. astellata differ in the production of a number of
extrolites, they do share the following metabolites: as-
perthecin, shamixanthones, and terrein. Asperthecin and
shamixanthone are also common in many other species
of Emericella.

Strains of E. variecolor characteristically produced the
following extrolites: asteltoxin, astellolide B, varitriols,
shamixanthone, asperthecin and terrein. The same profile
of extrolites was produced by CBS 598.65, CBS 668.82,
CBS 136.55 & IMI 146289 (terrein could not be detect-
ed, however, in these latter two strains), IBT 12228, IBT
20986, and IBT 20997. UV spectra indicated that these
strains of E. wariecolor also produced desertorins,
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Table 1. Production of extrolites by Emericella species with stellate ascospores: E. variecolor, E. venezuelensis, and E. pluriseminata.

Species Secondary metabolites

E. variecolor: Asteltoxin* [43]
Asperthecin™ [35, 48]

Kojic acid and terrein* [54]

Desertorins A, B and C, siderin [40, 50 for E. desertorum]

Anditomin [65]

Astellolide B** [21]
Astellatol [56, 63]

Stellatic acid [53]

Stellatin [61]

Andilesin A, B, C [62, 64]
Andebenin A, B, C [62, 64]

Shamixanthones: Shamixanthone®, tajixanthone, radixanthone, shahemxanthone, najamxanthome,
ajamxanthone, variecoxanthone A, B, C, varixanthone, isoemericellin

[1, 36,37, 38, 39, 46]

Varitriol* & varioxiran [46]
Dihydroterrein & terrein* [46]

7-hydroxyemodin®** & avariquinone [1]

Stromemycin [1]
E. pluriseminata:
Aflatoxin B, *

Sterigmatocystin*
Terrein*

E. venezuelensis:

Several unusual unknown extrolites*

Compound with emerin chromophore**
Compound with desertorin chromophore*
Compounds with shamixanthone chromophore**

*Confirmed or detected using HPLC-DAD and authentic standards. ** Indicated by UV spectra similar to those from the literature.

kotanins, andibenin, andilesin, varioxiran and 7-hydrox-
yemodin. More detailed chemical analysis will show
whether these latter compounds and the other com-
pounds listed in Table 1 from E. variecolor are also pro-
duced by these strains. Asteltoxin appears to be a good
chemotaxonomical marker for this particular species.
Sterigmatocystin and B type aflatoxins have not been
found in any of the strains of E. variecolor listed above.
One strain, CBS 597.65, did produce traces of sterigma-
tocystin in addition to the characteristic profile of E.
variecolor, however. It is therefore possible that the other
strains will also have the genes required for sterigmato-
cystin production, even though they are not expressed
phenotypically on the media and growth conditions used
in this study.

Although species in the genus Emericella and related
species are morphologically and chemically quite diverse,
they are united by the production of aspergilla with pig-
mented stipes, rounded Hiille cells, presence of ascomata
with orange-red to blue-violet pigmentation [55]. In a
phylogenetic sense Emericella include Aspergillus sub-
genus Nidulantes sections Nidulantes, Versicolores and
Usti [51]. Available phenotypic data support the related-
ness of the sections in subgenus Nidulantes, including the
production of Hiille cells and sterigmatocystin by many
species [6, 13, 28, 55]. Species in subgenus Nidulantes ei-
ther only have the Aspergillus anamorph, only the teleo-
morph or both morphs. Sterigmatocystin production has
until now only been found in species with either the As-
pergillus anamorph or both the Aspergillus and perfect

state. Until now aflatoxin has not been reported in any
species of Emericella, except some early and poorly sub-
stantiated reports that E. rugulosa [60] and E. nidulans
[22] produced aflatoxins. This is the second substantiated
report of an Emericella species producing aflatoxin. Afla-
toxin production by E. venezuelensis was mentioned by
Frisvad et al. in 1999, however [14]. E. astellata has pre-
viously been reported to produce aflatoxin B, and B,
[16]. The strains of E. venezuelensis and E. astellata can
thus be used in studies on the genetics and molecular bi-
ology of aflatoxin production as a third phylogenetic
group which contains aflatoxin producers. The other two
being Petromyces, with anamorphs in Aspergillus section
Flavi [15] and the new Aspergillus section Ochraceorosei
[Frisvad et al., in prep.] with no known connections to a
named ascomycete genus. Emericella species are especial-
ly suited for genetic studies [44] because E. nidulans will
be one of the first filamentous fungi to be full genome se-
quenced. The new species may be studied in order to find
out why most species in the genus Emericella only accu-
mulate sterigmatocystin, while a few have the ability to
produce aflatoxin. The new species does not produce any
of the other known extrolites in Aspergillus section Flavi,
such a kojic acid, cyclopiazonic acid, aflatrem, asper-
nomine etc. and it only produces aflatoxin B, but none of
the G type aflatoxins or parasiticol. In this respect E.
venezuelensis resemble A. ochraceoroseus, which also
produce both sterigmatocystin and aflatoxin B, [14, 41].
A. ochraceoroseus does not produce any other extrolites
known from Emericella, however.
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Fig. 2. a. Colonies of Emericella venezuelensis on CYA agar after 1 week at 25 °C. b. ascomata (100x), c. detail of the ascoma wall
(400x), d. Hiille cells (1000x), e. stellate ascospores (1000x), f. Scanning electron micrograph of ascospores showing the triangular
flaps on the convex sides (2000x).




Influence of growth media on aflatoxin and sterig-
matocystin production

In the first experiment both aflatoxin B, and sterigma-
tocystin were produced, but with three times more afla-
toxin B, than sterigmatocystin in relative peak height
measurements on YES agar. In the next two experiments
aflatoxin B, could be detected on both YES and CYA
agar (2-33 mAU), but sterigmatocystin could not. In the
fourth experiment aflatoxin B, was again detected on
both YES and CYA (7-8 mAU), with no detection of
sterigmatocystin. On MEA a trace of aflatoxin B, was
formed but none on OAT. Large amounts of terrein were
produced on MEA only. On CzAA on the other hand,
large amounts of aflatoxin B, was produced (120 mAU)
and also some sterigmatocystin (8 mAU). In the last ex-
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Fig. 3. Conidiophore of Aspergillus venezuelensis, a. conidiophore (
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periment, the IBT strain 20956 had a sector with copious
production of yellow pigment. After having recovered
both the original E. venezuelensis type (IBT 24595) and
the yellow type (IBT 24596), aflatoxin B, (and no sterig-
matocystin) was recovered only on YES agar in IBT
24595. The yellow strain did not produce any aflatoxin
or sterigmatocystin. In general E. venezuelensis consis-
tently produces relatively more aflatoxin than sterigmato-
cystin on YES (and CYA) agar, but apparently no aflatox-
in on oatmeal agar. This is in contrast to the other Emeri-
cella species producing aflatoxin By, E. astellata [16],
which always produces most aflatoxin on oatmeal agar
and approximately relative equal amounts of aflatoxin B,
and sterigmatocystin. The regulation of aflatoxin produc-
tion thus seems to be quite different in these two Emeri-
cella species. Both Emericella species are different from

20 g T @ - .y
oLt "

), c. Hiille clls (1000x).

. o i
1000x), b. conidia (2000x
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members of Aspergillus section Flavi members. Species in
the latter group do not accumulate sterigmatocystin, but
aflatoxins and 3-methoxysterigmatocystin [14, 15, 41].
E. venezuelensis and E. astellata only produce rather
small amounts of aflatoxin, and as they are not found in
foods, they are not important regarding food safety. E.
venezuelensis is the first marine micro organisms reported
to produce any aflatoxins. The two other exotic aflatoxin
producers (A. ochraceoroseus, E. astellata) have been iso-
lated from the phylloplane in tropical regions. The
known producers of aflatoxins, A. flavus, A. parasiticus,
A. pseudotamaii, A. nomius, A. toxicarius and A. bomby-
cis [15] are mostly found on domesticated cereals and
other domesticated plants.

Taxonomic position

Emericella venezuelensis differs from E. pluriseminata
by its ability to produce an Aspergillus anamorph but re-
sembles E. variecolor and E. pluriseminata by its stellate
ascospores. This is also shown in the cladogram with the
partial f-tubulin sequences of taxa with stellate as-
cospores (Fig. 1). However it differs from all those species
by the ascospore ornamentation (Fig. 2 d and e) and by
the profiles of extrolites (Table 1). E. venezuelensis did
not produce the Aspergillus anamorph on Czapek agar,
CYA, YES or OAT, in contrast to most known species in
Emericella, but aspergilla were produced on creatine su-
crose agar, CYA + 40% sucrose and G25N.

Description of Emericella venezuelensis

Frisvad & Samson sp. nov. (Fig. 2-3)

(Stat. Anam. Aspergillus venezuelensis Frisvad &
Samson, stat. nov.)

Coloniae in agaro CYA ,Hille“ cellulis abundantibus
formantes, aurantio-brunneae, reversum aurantio-brun-
neum. Ascomata superficialia, non ostiolatae, brunnea,
globosa, 100-300 pm diam, cum ,Hulle“ cellulis nu-
merosis, globosis vel irregularis, crassitunicatis,
10-20 pm diam, circumdata. Peridium 4-12 pm crassum,
aurantiobrunneum. Asci 8-spori globosi vel elliopsoidei,
20-33 pm diam. Ascosporae unicellulares, brunneo-vio-
laceae, lenticulares, 7-9 x 6-7 pum, cristis aequatorialibus
duabus stelliformis praeditae, parte convexa con appen-
dices triangularis ornatae. Capitula conidica viridia, radi-
anta vel brevi-columnaria. Stipites conidiophorae, brun-
nea, 70-200 x 3-4.5 pm, vesiculae 7-10 pm, metulae
4.5-7 x 1.5-2 pm, phialides 5-7 x 1.5-2 pm. Conidia
flavo-virida, globosa, 3-4 pm diam., spinulosa. Aflatox-
inum B, et sterigmatocystinum producuntur.

Holotypus Herb. CBS 868.97.

Cleistothecia abundant, formed on the surface of the
growth medium, spherical, brown, 100-300 pm diam.,
surrounded by numerous Hille cells, globose to some-
what irregular, 10-20 pm diam., Cleistothecial peridium
4-12 pm, yellow brown. Asci 8-spored, spherical to sub-
spherical, 20-33 pm diam., ascospores one celled, violet
brown, lens-shaped, 7-9 x 6-7 pm, with two star-shaped
equatorial crests and the convex sides covered with trian-

gular flaps. The Aspergillus anamorph was observed on
CREA agar, CYA + 40% sucrose and G25N. The conid-
iophores are brown to yellow brown and rather short
70-200 pym and (2.9-) 3.2 x 0.7 (=5.0) pm wide with
small vesicles 7-10 pm. The metulae are 4.5-7 x
1.5-2 pm and the phialides are 5-7 x 1.5-2 pm. Conidia
are globose and spinulose, (3.5-) 3.6 x 4.1 (—4.3) ym. The
isolate ex type produces aflatoxin B,, sterigmatocystin,
and compounds with chromophores identical with those
of desertorins, shamixanthone and emerin.

Colonies on CYA 24-32 mm diam. after one week at
25 °C, MEA: 36-39 mm diam. after one week at 25 °C,
YES 38-42 mm diam. after one week at 25 °C, OAT
31-37 mm diam. after one week at 25 °C, poor growth
on CREA and no acid production, CYA at 37 °C:
7-9 mm diam. after one week. Ascomata and Hiille cells
were produced on all media.

Culture ex type CBS 868.97 = IBT 20956 isolated
from a sponge (Porifera) in red mangrove, surface water
(depth 0.5 m), 23 °C, Rojo, Mochima Bay, Mochima Na-
tional Park, Sucre State, Venezuela, January 1977. A
voucher specimen (Ven 97 M 75-14) is also kept at De-
partamento de Quimica, Universidad de Oriente,
Cumand, Venezuela.

Emericella variecolor Berk. & Broome, Intr. Crypt.
Bot.: 340, 1857 (anamorph Aspergillus stellifer Samson
& W. Gams), type: India, Bowenpilly, Secunderabad, 3
Jul 1855, s.coll. (K), epitype, designated here: CBS
598.65, because the type and the iconotype are insuffi-
cient to accurately describe the fungus and because the
anamorph was not described by Berkeley and Broome.

The anamorph or holomorph has often incorrectly
been cited as Aspergillus stellatus Curzi [7] or A. variecol-
or (Berk. & Broome) Thom & Raper [45] in the litera-
ture on extrolites from this fungus.
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