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Fungi are not all “fun-guys” after all
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The evolution of human history has greatly
influenced human infectious diseases. For
instance, the emergence of industrialization
and the human population increase and
conglomeration both directly contribute
to the spread of microbes. Although the
progress of medicine has helped to con-
trol infectious diseases, at the same time
the advent of certain medical practices has
actually favored the occurrence of microbial
infections. For instance, the use of antibi-
otics and corticosteroids removed bacteria
as competitors and promoted the develop-
ment of fungal infections. Certain medical
devices, such as catheters, provide the port
of entry to bacteria and yeasts colonizing
the skin and mucosa. As a result, Candida is
the fourth most common hospital acquired
sepsis (Perlroth and Choi, 2007; Guery et al.,
2009; Rueping et al., 2009), and infection
with mold Aspergillus spp. is increasing in
patients with hematological malignancies
(Munoz et al., 2008; Ruping et al., 2008).
The CDC estimates that more than 1 mil-
lion new cases per year of cryptococcosis
will occur worldwide in patients with AIDS,
and more than half of those affected will die
from the infection. This would mean that
cryptococcosis-induced deaths are more
frequent than deaths caused by tubercu-
losis (Harrison, 2009; Park et al., 2009), a
drastic increase considering that prior to
the mid-1950s, fewer than 300 cryptococ-
cosis cases had been reported in the medi-
cal literature (reviewed in Casadevall and
Perfect, 1998). Most alarmingly, during the
last few years certain Cryptococcus spp. were
reported to cause life-threatening infections
in immuno-competent individuals. The
recent epidemic of human cryptococcosis
clustered in the central-eastern region of
Vancouver Island, Canada (Stephen et al,,
2002; Fraser et al., 2003) is now spreading
in the Pacific Northwest of the United States
(Datta et al., 2009a,b), almost exclusively
afflicting immuno-competent subjects.
These recent epidemiological data under-
score the high potential for and threat of
emerging and re-emerging pathogenic fungi

to be transmitted in unexpected geographic
and clinical settings likely due, at least in
part, to present day sophisticated logistics
solutions and easy travel around the globe
allow for the transmission of microorgan-
isms despite increased security measures
and protection efforts. Fungal infections
have thus become an important factor of
morbidity and mortality, and represent an
increasing burden on the medical system.

The fungal-host interaction is the focus
of intense investigation by many scientists,
particularly biomedical scientists. However,
such studies of fungal interactions with
their hosts must include considerations
about the fungi’s interaction with the
environment. Pollution, pesticides, and
other environmental toxicants affect the
air, water, and soil that all humans (and
associated microbiota) require for living.
Thus, although these toxicants will affect
both human and microbial lifestyles, their
outcomes will inevitably be different for
each organism in any given situation. For
humans, acute or/and chronic toxicity will
be the ultimate effect, but for the microbial
world, an initial toxic effect may kill some
microbes, spare others resistant to the poi-
son, but adaptation will ensue and resist-
ance will eventually occur in those that were
initially sensitive. Such resistance maybe
attributed to the fungi’s rapid reproduc-
tive rate and unique mating scheme that
permits them to adjust quickly to the ini-
tially unfavorable environment. A bacterial
or fungal organism may reproduce as fast as
within 1-2 h whereas human beings repro-
duce in 9 months! As a consequence, the
damage to the environment will have an
amplified negative effect on human health:
one in decreasing human immunity and the
other in increasing microbial pathogenicity
and virulence, which will ultimately gener-
ate new pathogenic variants.

Considering the number of current and
emerging fungi, it is notable that diseases of
animals including humans caused by fungi
are rather rare. This maybe mainly due to
the fact that most fungi are saprophytic

instead of parasitic in that they prefer to
derive their nourishment from dead or
decaying organic matter. In contrast to the
situation with animals, diseases of plants
caused by fungi are likely outnumbering
those caused by bacteria, which is also
evident from the fact that one of the first
responses of plants to injury and infection
is the launch of antifungal host resistance
mechanisms. Likewise and similar to the
dominance of animal — bacterial sym-
bioses, the most common mutualism of
plants exists with fungi (i.e., ectomycor-
rhiza and vascular arbuscular mycorrhiza).
It is exciting to see that scientists are finally
starting to unveil the secret of the sym-
biotic nature with plants (Breakthrough
in plant-fungi interaction, 2010; Eaton
et al., 2010).

Our approach to addressing questions
about the relationships among fungi, their
hosts, and the environment will directly
affect our future. Theories have been pro-
posed that fungal spores exterminated
dinosaurs subsequent to a dramatic climate
change (Casadevall, 2005). Can a similar
scenario also occur for the human species?

Thus, although fungi are more com-
monly known for their helpful roles in
fermenting wine, brewing beer, and rais-
ing bread, in reality, fungi are not all “fun-
guys” after all. Rather, they are increasingly
affecting human health and medical scien-
tists are finally starting to appreciate what
mycologists — experts in study of fungi —
already know and apply in many sectors
of society, such as agriculture, aquacul-
ture, horticulture, industry, and medicine
(Coelho, 2009).

Frontiers in Mycology aims to publish
papers that study the interaction of fungi
with the environment and the host. We
aim to develop a single platform in which
scientists from different fields are learn-
ing how to better control the development
of hyper-virulent or/and new pathogenic
fungal strains and how to increase the host
immune response to better control fungal
infections and improve human health.
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