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ABSTRACT
The Aspergilli of the section Nidulantes series Versicolores are among the most recurrent
molds in indoor environments. These species cause damage to the quality of air. Indeed,
they are responsible for allergies, aggravation of asthma and can even cause infections in
immunocompromised patients. Molds belonging to the Versicolores series also produce ster-
igmatocystin, a mycotoxin classified as potential human carcinogen by the International
Agency for Research on Cancer (group 2B). Here, we provide for the first time the genome
of three species of the series Versicolores: Aspergillus creber, Aspergillus jensenii and
Aspergillus protuberus which are the most abundant species of this series in bioaerosols. The
genomes of these three species could be assembled with a percentage of completeness of
97.02%, 96.21% and 95.35% for Aspergillus creber, A. jensenii and A. protuberus respectively.
These data will allow to study the genes and gene clusters responsible for the expression of
virulence factors, the biosynthesis of mycotoxins and the proliferation of these ubiquitous
and recurrent molds.
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Aspergillus creber (Jurjevi�c, S.W. Peterson & B.W.
Horn), A. jensenii (Jurjevi�c, S.W. Peterson & B.W.
Horn) and A. protuberus (Munt.-Cvetk) are three
airborne Aspergilli belonging to the section
Nidulantes series Versicolores [1,2].

Aspergillus creber is considered to be the most
abundant mold of the series Versicolores especially
in damp indoor environments [3]. It is recurrently
found in indoor air [4,5] but it has also been iso-
lated from dust, soil, food (grape, cocoa powder,
etc) and animal hair [1,6]. A. jensenii is also com-
monly found in indoor environment even though it
is less recurrent than A. creber [3,5]. It has been iso-
lated from indoor air samples, dust and food (pilled
millet) [5,6]. A. protuberus is less recurrent than A.
creber and A. jensenii [5] but remains quite fre-
quently found in dust, indoor air and food (brined
meat) [1,6]. These three species were also found in
clinical samples (arm skin, bronchoalveolar lavage
fluid, eye, nail, skin mucosa, sputum and in vaginal
discharge) [7–9]. They are considered as cryptic spe-
cies [10] that can be found in cases of onychomyco-
sis (both A. creber, A. jensenii and A. protuberus)
[8] and in endophthalmitis, keratitis, scalp mycosis
and in vaginitis (A. protuberus) [9,11,12]. Although
these species are opportunistic pathogens, they are
also known to be involved in allergies [13], asthma
aggravations [14] and may cause infections in

immunocompromised patients [15,16]. A. creber, A.
jensenii and A. protuberus produce sterigmatocystin
[3], a mycotoxin classified as a group 2B (potential
human carcinogen) by IARC [17]. This is the first
genome report for these three species.

Pure cultures of Aspergillus creber isolate
HOSP050413_5_135 and A. protuberus isolate
HOSP050413_4_129 were recovered from bioaero-
sols collected in April 2013 from the fifth and
fourth floors of a cancer treatment center (Center
François Baclesse, Caen), respectively (Figure
1(A,B)). Bioaerosols were collected using a cyclonic
biocollector (Bertin Technologies, Montigny-le-
Bretonneux, France) during 40min at 300 L.min�1.
Samples were cultured on Malt Extract Agar (MEA)
medium supplemented with 0.02% chloramphenicol
(Cooper, Melun, France). Plates were incubated at
25 �C and checked daily. Each isolate was purified
on the same medium. Pure culture of Aspergillus
jensenii isolate C4_18042019 was recovered from the
scalp of a patient at Caen University Hospital in
April 2019 (Figure 1(C)) for which a mycological
examination was prescribed. After inoculation on
sabouraud dextrose agar with chloramphenicol and
gentamicin (Bio-Rad, Marnes-la-Coquette, France),
this isolate was also purified on MEA.

All isolates were molecularly characterized by the
primer set Bt2a/b (Bt2a: 50 GGT AAC CAA ATC
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GGT GCT GCT TTC 30 and Bt2b: 50 ACC CTC
AGT GTA GTG ACC CTT GGC 30 (Eurogentec,
Li�ege, Belgique)). Genomic DNA extracted using the
NucleospinTM Plant II kit (Macherey-Nagel, Duren,
Germany) was then sequenced on an Illumina
NovaSeq 6000 platform using 2� 150 bp sequence
mode. The raw reads were trimmed using
Trimmomatic (version 0.38.0) [18]. Quality-passed
reads were assembled using SPAdes pipeline (ver-
sion 3.12.0) [19] de novo genome assembler with
default options. Using BUSCO (Benchmarking
Universal Single-Copy Orthologs) pipeline (version
5.2.2) with the Ascomycota odb10 lineage dataset,
we estimated the completeness of our genomes [20].
Gene prediction was performed using Augustus
(version 3.2.3) [21] using default options. Bandage
Info (version 0.8.1) [22] and Quast (version 5.0.2)
[23] were used to determine the statistics of de
novo assembly graphs and to provide information
on the quality of genome assembly, respectively. All
data on the assembled genomes are shown in
Table 1.

These genomic resources will allow comparative
genomic analysis to be made among these three
recurrent environmental molds and will increase the
data available to study the molecular basis of patho-
genicity and metabolites production in these organ-
isms. The draft genome sequences of A. creber

HOSP050413_5_135, A. jensenii C4_18042019 and
A. protuberus HOSP050413_4_129 have been depos-
ited in GenBank under the accession number
JAJAEB000000000, JAJAED000000000 and JAJAEC
000000000, BioProject number PRJNA768996,
PRJNA769000 and PRJNA768998, BioSample num-
ber SAMN22074031, SAMN22074134 and SAMN
22074035 respectively.
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Figure 1. Two weeks-old colonies on Malt Extract Agar, from left to right (A) Aspergillus creber (HOSP050413_5_135), (B)
Aspergillus protuberus (HOSP050413_4_129) and (C) Aspergillus jensenii (C4_18042019).

Table 1. Summary of the genome assembly and annotation of Aspergillus creber (HOSP050413_5_135),
Aspergillus jensenii (20190418_C4) and A. protuberus (HOSP050413_4 129).

Aspergillus creber Aspergillus jensenii Aspergillus protuberus

150-bp reads 9.03 M 10.86 M 11.65 M
Total data 2.71 Gb 3.26 Gb 3.50 Gb
Total length (bp) 34,897,705 35,429,369 34,621,709
Scaffolds

� 1,000 bp in length
142 318 94

Largest scaffold (bp) 2,910,608 2,727,923 1,977,967
Genome completeness 97.02% 96.21% 95.35%
Complete Universal Single-Copy Orthologs 1,661 out of 1,712 1,650 out of 1,715 1,641 out of 1,721
GC content 49.50% 49.78% 49.82%
Scaffold N50 973,106 1,102,984 1,006,248
Scaffold N90 425,640 400,436 364,644
Scaffold L50 12 11 12
Scaffold L90 32 38 35
Protein-encoding genes 12,066 12,258 12,090
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