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Multicellular stages play an important role
for microbial communities as well as dur-
ing infections. For one of the major fun-
gal pathogens, the environmental mold
Aspergillus fumigatus, an interesting and
relevant morphotype beyond the conidial
and hyphal stages has gained increasing
attention: the multicellular biofilm. Such
hyphal communities were first described
for A. fumigatus in 2007 (Mowat et al.,
2007) and are nowadays recognized to be
relevant in the clinic (Müller et al., 2011).

A. fumigatus is environmentally
omnipresent and its airborne conidia are
constantly inhaled to become eliminated
by the functional host immune system.
In case of immune response failure,
these infectious propagules germinate and
invade the infected tissue to cause forms of
aspergillosis (Dagenais and Keller, 2009).
Treatment options for this disease are still
inadequate, based on the limited number
of antifungal drugs and their side effects.
Resistance of A. fumigatus to antifungal
treatment is influenced by several factors,
among them biofilm formation (Seidler
et al., 2008). In these structures, a dense
network of hyphae becomes embedded
in an extracellular matrix (ECM) that
is mainly composed of polysaccharides.

The ECM of such biofilms grown in vitro
further contains melanin, proteins like
hydrophobins or antigens, polyols, and
monosaccharides (Beauvais et al., 2007).
A. fumigatus biofilms are also formed
in vivo during invasive aspergillosis or
aspergilloma and have been characterized
to slightly differ from their in vitro coun-
terparts with respect to ECM composition
(Loussert et al., 2010).

Recent evidence has identified extra-
cellular DNA (eDNA) as important com-
ponent of A. fumigatus biofilms, either
derived from fungal autolysis (Rajendran
et al., 2013) or, as elegantly demonstrated
in a recent publication by Brakhage,
Hillmann, and colleagues, when externally
supplied (Shopova et al., 2013). Probably
supported by a high affinity of nucleic
acids to the cell wall of A. fumigatus (Jöchl
et al., 2009) that is based on electro-
static interactions, extrinsic eDNA pro-
motes adhesion of the conidia in the ini-
tial phase of biofilm formation, triggers
polysaccharide formation and becomes
incorporated in the biofilm, thereby shap-
ing its overall structure. Accordingly, DNA
contributes to the structural integrity of
mature A. fumigatus biofilms, a finding
that has been described for several bac-
terial biofilm formers before (Flemming
and Wingender, 2010) and that highlights
the structural conservation of microbial
biofilms. Considering that A. fumiga-
tus commonly colonizes patients suffering
from cystic fibrosis and that the mucus of
such patients contains extrinsic DNA at
high concentrations that may stem from
of neutrophil extracellular traps (NETs)
(Brinkmann et al., 2004; Bruns et al.,
2010), which are released by a special form

of cell death termed NETosis (Remijsen
et al., 2011; Almyroudis et al., 2013),
from necrotic tissue, or from competing
microorganisms, the formation of biofilms
is of special significance in this particular
host group.

In the light of the clinical as well as
industrial relevance of Aspergillus biofilms
(Ramage et al., 2011), the newly presented
data and insights not only sharpen our
image of this multicellular stage within
the Aspergillus lifestyle but also provide
perspective for improvement and new
avenues in antifungal therapy or biotech-
nological applications.
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