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and detailed study taking off in the 
20th century — it was not until the 
current century that this subject really 
captured the attention of the general 
public and artists, especially through 
the wood-wide web. Decomposition 
processes, though as important to the 
functioning of land-based ecosystems 
as mycorrhizal partnerships with 
plants, have been less intensively 
studied and only recently seen some 
focus in art. We look forward to 
seeing more examples of such art in 
the future.

Another point to note is that, 
while English is the most widely 
used language worldwide, with 1.5 
billion speakers, only a tiny minority 
understand ‘scientifi c English’. Art, 
however, is a language that speaks to 
a far wider audience — across multiple 
ages, cultures and locations — and is a 
valuable tool for communicating fungal 
science, beauty and importance to 
the general public. The even stronger 
interlinking of art, fungal science and 
humanity must surely be to the benefi t 
of all.
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Fungi range from microscopic unicellular 
species to the truly enormous (the 
‘Humongous Fungus’), from fl ashy to 
understated. With so much diversity 
in the Fungal Kingdom, it may seem 
impossible to choose a favorite. 
However, several contributors to our 
Fungi special issue rose to the occasion 
and here refl ect on their favorite taxon, 
telling us why it is special to them and 
how it has shaped their science.

Tiger sawgill (Lentinus tigrinus)

Photo: László G. Nagy.

Polymorphism, the occurrence of 
multiple distinct forms in a single 
species, is common in animals (e.g., 
melanic vs. light forms of panthers and 
pepper moths) and plants (innumerable 
fl oral color variants in angiosperms) 
but is all but unknown in mushrooms. 
Lentinus tigrinus, the ‘tiger sawgill’, 
is a polymorphic mushroom and my 
favorite fungus. Throughout Europe 
and North America, L. tigrinus occurs 
as an ‘agaricoid’ form, with exposed 
gills from which it discharges spores. 
In North America it can also be found 
as a ‘secotioid’ form (pictured here, 
growing in my lab), in which the gills 
are covered by a persistent layer of 
tissue. In the secotioid form, spores are 
trapped inside the fruiting body, much 
like a puffball or truffl e. The agaricoid 
and secotioid forms of L. tigrinus 
are so dissimilar that they were once 
classifi ed in different genera; however, 
they are now known to be conspecifi c 
and fully capable of mating. They 
are routinely found growing side by 
side in North American populations, 
typically on hardwood logs and tree 
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trunks, just above water level in or 
beside slow-fl owing rivers. As fl ood 
waters rise and fall, the tiger sawgill 
is frequently submerged, making it a 
semi-aquatic fungus. The secotioid 
form exhibits simple Mendelian 
inheritance, as a recessive trait. In my 
lab, we are working to understand 
the genetic underpinnings of this 
unique developmental variant, and 
the selective forces that maintain its 
polymorphism in nature.

David S. Hibbett is the Andrea B. and 
Peter D. Klein University Professor of Clark 
University in Worcester, MA, USA. He studies 
fungal evolutionary biology.

Prototaxites

Photo: Bloopityboop, Wikimedia Commons 
(CC-BY-SA 4.0).

Asking me to pick my favorite fungus 
is asking for trouble. Having studied 
the genome and trait evolution of 
thousands of fungi for decades, 
who am I supposed to single out? 
Saccharomycotina yeasts, the 
demigods of the baking, brewing, and 
wine industries, whose remarkable 
metabolisms we have harnessed 
for millennia? Or Aspergillus molds, 
chemical engineers extraordinaire that 
biosynthesize our drugs and poisons? 
No, I won’t take the bait, picking 
instead a relative from the deep past 
that has captivated me ever since 
R448 Current Biology 35, R427–R526, June 
I came across it, Prototaxites. This 
ancient behemoth lived ~400 million 
years ago. Its columnar or tree-like 
structures, formed by three different 
types of interwoven fi laments, were up 
to one meter wide and eight meters 
tall. Towering over the much shorter 
plants and moss beds of the Silurian 
and Devonian fl ora, Prototaxites was 
the fi rst giant organism to ‘plant’ 
itself on this Earth. So, what kind of 
organism was it? Poor preservation 
means that we are often looking into 
the fungal fossil record through a 
lens darkly. Some have argued that 
Prototaxites was a saprobe (but how 
could it grow so big by feeding on 
decaying matter?), resembling present-
day basidiomycetes, others that it was 
a lichen (energetic demands solved 
courtesy of its algal partner), yet 
others that it belonged to an unknown 
extinct lineage, fungal or otherwise. 
Fascinating, eh? I hope the yeasts and 
molds forgive me picking this ancient 
enigma over them. And if it turns out 
that Prototaxites was not a fungus, 
I guess I am off the hook?

Antonis Rokas is the Cornelius Vanderbilt 
Chair of Biological Sciences and the Director 
of the Evolutionary Studies Initiative at 
Vanderbilt University. His research focuses on 
the evolution of the fungal lifestyle. 

Cryptococcus neoformans

Images: Arturo Casadevall.

My favorite fungus is Cryptococcus 
neoformans, a microscopic yeast-
like organism. It is not a nice 
fungus since it can cause a terrible 
disease in individuals who are 
immunosuppressed. It is my favorite 
fungus because I have spent most 
of my professional career studying 
9, 2025
aspects of its cell biology and 
pathogenesis. I was drawn to research 
on C. neoformans when in the summer 
of 1988 I cared for a man with AIDS 
who died an agonizing death from 
cryptococcosis. I was doing my 
subspecialty training in infectious 
diseases at the time and could not 
understand how the man slipped 
away from us despite being given 
large doses of antifungal drugs. In 
retrospect, the antifungal therapy 
could not clear the infection in the 
absence of effective immunity. A 
remarkable feature of C. neoformans 
is that the fungal cell is encased in a 
large polysaccharide capsule, which is 
essential for virulence. This structure 
can be visualized when the fungal 
cells are suspended in India ink or by 
immunofl uorescence, as shown in the 
images above. Since the ink particles 
cannot penetrate the capsule, they 
form a dark perimeter around the cell 
that makes the translucent structure 
visible, revealing a major defensive 
weapon of this sugar-coated killer.

Arturo Casadevall is a Professor at the 
Johns Hopkins School of Public Health where 
his laboratory studies fungal pathogenesis 
with a primary interest in the biology of 
Cryptococcus neoformans.

Kwoniella mangrovensis
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When I fi rst encountered Kwoniella, it 
didn’t seem like the kind of fungus that
would rewrite the rules. These yeasts 
are small, live in tucked-away habitats, 
and would be easy to overlook if 
not for their unexpectedly close 
phylogenetic relationship to major 
human pathogens like Cryptococcus 
neoformans. That evolutionary 
connection was intriguing, but what 
really caught my attention was its 
genome. Originally isolated by Dr. Jack
W. Fell’s lab from tropical mangrove 
waters in the Florida Everglades and 
the Bahamas, K. mangrovensis was 
recently revealed to have just three 
chromosomes, which is rare among 
fungi. Even more astonishing, one of 
them is giant, making up 80% of the 
entire genome, the outcome of multiple
chromosome fusion events that likely 
took place relatively recently in its 
evolutionary history. You’d think an 
arrangement like that might be limiting,
but K. mangrovensis has managed to 
reshape its genome while preserving 
complex gene content and a sexual 
cycle. Studying K. mangrovensis made 
me rethink what’s possible in fungal 
evolution. Why whittle things down to 
so few chromosomes? How does a 
genome this lopsided still manage cell 
division and meiosis? We don’t have 
all the answers yet. But Kwoniella’s 
quiet, stubborn simplicity has nudged 
my research in unexpected directions, 
pushing me to look for patterns that 
aren’t always loud or obvious, and to 
follow up on odd fi ndings that others 
might dismiss. In a world full of fl ashy 
pathogens, industrial workhorses, and 
lab-grown favorites, K. mangrovensis 
reminds me that some of the most 
surprising biology comes from the 
quietest corners of the tree of life.

Marco A. Coelho is an Assistant Research 
Professor in the Department of Molecular 
Genetics and Microbiology at Duke 
University School of Medicine. His research 
explores fungal evolution and pathogenicity, 
chromosome dynamics, and mating-type 
systems.

The Black Truffl e of Périgord (Tuber 
melanosporum)
Below Storm Pass, the gaze sweeps 
along the combes, ravines, and 
wooded valleys carved into the 
southern slope of Mont Ventoux in 
Provence. Pines, beeches, evergreen 
oaks and cedars clothe the slopes of 
the mountain. Lower down, coloured 
lavender fi elds, truffl e grounds, and 
olive plantations fringe the foothills. 
This is the realm of a prestigious 
fungus, the famous black truffl e of 
Périgord, also known as the ‘black 
diamond’ or Tuber melanosporum. It 
is renowned yet exceedingly discreet. 
About the size of a small apple, 
this black truffl e is not particularly 
appetising to the eye because of its 
warty, scaly exterior. Cautious, truffl es 
remain hidden from predators and 
droughts, a few centimetres beneath 
the soil surface. These small sacs fi ll 
with millions of spores during autumnal 
maturation, and these subterranean 
fungi rely on a hungry wild boar or a 
curious rodent to unearth the mature 
truffl es, ingest them, and thereby 
transport the spores through the 
woods before expelling them in their 
droppings. Each spore gives rise to 
a network of subterranean mycelia 
that promptly form a mutualistic 
symbiotic association, known as 
ectomycorrhizae, with the roots of oak 
trees. Wandering through the truffl e 
orchards with a dog trained to fi nd 
them is a must for a mycologist, and 
I still vividly remember the fi rst time 
I held one of these ‘black diamonds’ in 
the hollow of my hand.

At the end of the 19th century, truffl e 
concessions of the Mont Ventoux state 
forest produced nearly 300 tons of 
Tuber melanosporum annually. Along 
with the truffl e grounds of Luberon in 
Southern France, those of Ventoux 
could thus meet the growing demand 
of the Parisian bourgeoisie, who were 
fond of the savoury fungus. Raw, it is 
crisp, and then soft with a slight radish 
fl avour, followed by a hazelnut taste. 
The powerful aromas of the truffl e that 
entice gourmets and truffl e enthusiasts 
are released by these subterranean 
fungi to attract animals that ensure the 
dissemination of their spores. Thus, 

Photo: Francis Martin.
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the release of aromas is intimately 
linked to reproduction. A cocktail of 
approximately 50 volatile molecules 
constitutes the aroma of each truffl e 
species. Some connoisseurs claim that 
the black truffl e of Périgord exudes 
a strong scent of humus and musk, 
while the famous Piedmont truffl e is 
said to have the same aroma as garlic 
camembert!

Francis M. Martin is a Professor affi liated 
with the National Institute for Agriculture, 
Food and Environment (INRAE) and the 
University of Lorraine in Nancy, France and 
the Northwest Institute of Eco-Environment 
and Resources, Lanzhou, China. His research 
focuses on the mycorrhizal symbiosis 
established between tree roots and soil-borne 
fungi and functional ecology of soil fungal 
communities.

Arbuscular mycorrhizal fungi
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Photo: Vasilis Kokkoris.

If you could zoom in beneath your 
feet, past roots and soil grains, you’d 
fi nd my favourite fungal friends: the 
arbuscular mycorrhizal fungi (AMF). 
Not exactly showstoppers at the 
farmer’s market, nor the kind you’d 
toss on your pizza — too tiny, too 
tangled, too... multinucleate. But 
absolute legends when it comes to 
mutualism. They have been forming 
symbioses with plants for over 400 
million years — before dinosaurs, 
before fl owers! They sneak into root 
cells and build little tree-like structures 
called arbuscules, where they trade 
minerals for plant sugars. They don’t 
form fruiting bodies to show off, but 
what they lack in fl ash, they make up 
for in function: improving plant health, 
boosting crop yields, enhancing soil 
structure, and helping with carbon 
Biology 35, R427–R526, June 9, 2025 R449
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sequestration. Ecosystem services? 
They basically wrote the manual. 
And then there’s their open tube-
like cells — a wild dance party of 
organelles and nutrients, all sharing the 
same cytoplasm, coordinating growth 
and function without clear boundaries. 
And the spores! Under the microscope, 
they glisten like soil-dwelling pearls. 
Each one a little treasure chest packed 
with potential, fi lled with hundreds or 
even thousands of nuclei, all sharing 
the same cell space like a bizarrely 
coordinated fungal commune. When 
I fi rst saw this multinucleate magic 
through the microscope, I couldn’t 
stop staring. It felt like eavesdropping 
on a secret evolutionary meeting. 
AMF aren’t fl ashy to the naked eye, 
in fact they are invisible, but they are 
fundamental. I love learning from them 
because they’re ancient, essential, and 
just the right kind of weird.

Vasilis Kokkoris is an Assistant Professor 
at the Amsterdam Institute for Life and 
Environment (A-LIFE), Section Systems 
Ecology at the Vrije Universiteit (VU) 
Amsterdam in the Netherlands, where he 
researches the biology and ecology of 
arbuscular mycorrhizal fungi.

Malassezia 

Photo: CDC/Janice Carr.

Malassezia is everywhere. It lives 
on your skin, quietly thriving in your 
pores, scalp, and even your eyebrows. 
And it’s not just you — this fungus 
coexists with nearly every warm-
blooded animal. Even more surprising, 
Malassezia DNA has been found in 
deep-sea sediments, coral reefs, and 
Antarctic soils, hinting that we may be 
overlooking much of its true diversity. 
Somewhere along its evolutionary 
path, Malassezia species lost the 
genes required to synthesize their 
own lipids. Now they rely entirely 
on fatty acids from their host or the 
R450 Current Biology 35, R427–R526, June 9
surrounding environment. This makes 
them notoriously fi nicky to grow in the 
lab: without lipid-enriched media, most 
species won’t grow at all — and even 
when they do, growth is often painfully 
slow. Despite being dominant members 
of the skin microbiome, Malassezia 
species remain somewhat of a mystery. 
Their sexual cycle has never been 
observed, yet their genomes strongly 
suggest that it occurs. These genomes 
also harbor genes acquired from 
bacteria, raising fascinating questions 
about how horizontal gene transfer 
has shaped Malassezia’s adaptation 
to host-associated life. Is Malassezia 
a harmless commensal, a guardian, 
a pathogen — or all the above? That 
likely depends on the context. To me, 
Malassezia is like a familiar face in a 
crowd — always present but rarely 
questioned. The more you study it, 
the more you realize these yeasts 
are not just passive passengers, but 
key players in the complex interplay 
between microbes and human health. 
Found not only on the skin but also 
reported in the gut and linked to 
infl ammatory diseases, Malassezia’s 
many roles in host biology are just 
beginning to come into focus — 
making it a particularly compelling 
genus to study. 

Márcia David-Palma is a Senior Research 
Associate in the Department of Molecular 
Genetics and Microbiology at Duke University 
School of Medicine. Her research focuses on 
the molecular and evolutionary dynamics of 
reproductive systems in basidiomycete fungi, 
and on the evolution of pathogenicity and 
speciation in human fungal pathogens such 
as Cryptococcus and Malassezia.

Hebeloma radicosum

Hebeloma radicosum 

Photo: Maaike Verschueren (CC BY 4.0).

I began my research career studying 
a genus of mushrooms, Hebeloma, 
, 2025
that is positively boring at first 
glance. From an above-ground 
perspective, they are very difficult 
to tell apart, with their medium 
size, light-tannish color, clay-brown 
spores, and mildly unpleasant smell 
and taste. They do pack a little 
intrigue with common names like 
‘poison pie’ and ‘ghoul fungus’ — 
indicating the tendency of some 
species to be toxic or to fruit in the 
vicinity of animal carcasses. But 
I wasn’t entirely smitten until I saw 
a painting depicting the complex 
underground ecology of Hebeloma 
radicosum, the “Rooting Poisonpie”, 
which is found in and near forests 
throughout Europe. Named for its 
deep-rooting stipe, the painting by 
Japanese artist Sakae Takayama 
showed that the long projection 
beneath the stem of the mushroom 
was not a root at all, but rather a 
lifeline from a hidden ecosystem 
below. This mushroom is the fruiting 
structure of a fungus that lives in 
symbiosis with the roots of an oak 
tree, to which it provides nitrogen 
in exchange for fixed carbon. It 
simultaneously flourishes around 
chambers in a network of mole 
tunnels, where those industrious 
burrowers leave their nitrogen-rich 
excrement. This has been dubbed a 
‘cleaning symbiosis’, which benefits 
both of H. radicosum’s partners by 
transforming the mole’s garbage into 
the tree’s gold. A symbiosis within a 
symbiosis, linking three kingdoms — 
fungi, plants, animals — and the 
spontaneous evolution of ecological 
balance achieved by a fungus 
capitalizing on the diffusion of a toxic 
nitrogen gradient. So much ecology 
and evolution was revealed to me by 
a single mushroom species I would 
otherwise overlook.

Jason C. Slot is a Professor in the 
Department of Plant Pathology at The Ohio 
State University. His research focuses on the 
evolution, ecology, and genetic architecture of 
fungal metabolism. 

Pilobus

Pilobolus are fungi that really know 
physics. These members of the 
Mucoromycota are experts in optics, 
fl uid mechanics, and with a specialty 
in aerodynamics, and are not afraid to 
get dirty. They are commonly known 
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The rice blast fungus (Magnaporthe 
oryzae)

Morels (Morchella spp.)

Photo: Hao Tan.
Photo: Ruzica and Sava Krstic (ruzasava) 
(CC BY-SA 3.0).
as ‘dung cannon’ or the slightly more 
refi ned ‘hat thrower’ because of their 
innovative ‘squirt gun’ mechanism of 
spore transmission. Spores that are 
on plants are ingested inadvertently 
by herbivores, pass through their 
gastrointestinal tract and then 
germinate into mycelia in the dung. 
Transparent fruiting bodies called 
sporangia emerge from the pile and 
have a built-in lens allowing them 
to bend toward light. Using a turgor 
pressure of around 5 atmospheres, 
tens of thousands of spores are 
ejected from the tiny 2–3 mm stalk 
and land 2–3 m away. High-speed 
camera measurements have shown 
that these spores accelerate at 
210,000 m/s2, which is equivalent 
to going from approximately 0 to 
20 km/h in only 2 µs, experiencing 
20,000 g! After this fl ight and landing 
on fresh foliage, the spore awaits 
the next leg of its journey through an 
unsuspecting herbivore. While this 
biology is astonishing, my affi nity 
for this group of fungi also relates 
to my own passion for dance. The 
innovative modern dance troupe, 
Pilobolus, shares its name with this 
fungus. Founded by Dartmouth 
College students, the company 
adopted the name inspired by 
the fungus’s explosive dispersal, 
mirroring their own dynamic dance 
style. Dartmouth also holds personal 
signifi cance as the institution where 
I fi rst established my own laboratory. 
These multifaceted connections 
solidify Pilobolus’s position at the top 
of my list of cherished fungi.

Amy S. Gladfelter is the Duke Health 
Distinguished Professor of Cell Biology and 
Biomedical Engineering at Duke University. 
Her research focuses on cytoplasm 
organization in the multinucleate cells of fungi 
and placenta.
Image: Lauren Ryder.

I became fascinated by plant 
pathogenic fungi as a graduate 
student when I was trying to develop 
parasexual genetics in the tomato 
leaf mould fungus, which turned 
out to be a rather naïve and heroic 
endeavour. I was determined that for 
my postdoctoral work I would study 
a fungus in which I could do classical 
genetics, and where there was some 
interesting cell and molecular biology 
to discover. This drew me to work 
on the rice blast fungus, which has 
dominated my research ever since. 
How could you not be attracted by 
a pathogen that destroys enough 
rice each year to feed 60 million 
people, and which is so tough that 
it can break Kevlar (para-aramid) 
membranes? Magnaporthe makes 
pressurised cells called appressoria, 
and understanding how they enable 
the fungus to infect rice plants has 
been the subject of a lot of the studies 
by my research group. Appressoria 
are truly remarkable — they use 
osmotic pressure to apply force to 
the rice cuticle, thereby rupturing 
the leaf surface. Their development 
is linked to cell-cycle checkpoints, 
regulated cell death, autophagy, and 
septin-dependent remodelling of 
the cytoskeleton. So much biology 
packed into such an elegant infection 
process — I’m still captivated by the 
‘MasterBlaster’.

Nick Talbot is Group Leader and Executive 
Director of The Sainsbury Laboratory in 
the UK. His research focuses on fungal 
diseases of plants and, very recently, lichen 
biology.
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Morels (Morchella spp.) are among the 
most elusive mushrooms, known for 
their hollow caps with honeycomb-
like patterns that resemble an inverted 
sheep’s stomach. These ground-
dwelling fungi are found worldwide in 
forests, shrublands, and grasslands, 
with some species particularly thriving in 
areas disturbed by fi re or logging. Highly 
valued for their rich aroma, morels are 
sought-after culinary delights. Hunting 
for wild morels is a popular activity, 
despite their unpredictable appearance 
and disappearance. Efforts to cultivate 
morels artifi cially have been ongoing, 
driven by the desire for a consistent 
supply. Currently, M. importuna, 
M. sextelata, and M. eximia have been 
successfully cultivated on a large scale. 
However, even in controlled agricultural 
settings, the unpredictable fruiting of 
morels remains a challenge, making 
their yield less stable compared to other 
edible mushrooms. This unpredictability 
presents signifi cant risks to the morel 
cultivation industry, despite the high 
market value and profi tability of these 
mushrooms. My own research aims 
to address this issue by exploring 
the interactions within soil microbial 
communities in morel beds. Although 
not visible to the naked eye, the 
diverse bacteria and fungi in the soil 
form a complex community that can 
either support or hinder the growth 
of morel hyphae and the formation of 
fruiting body primordia. By tracking 
the composition and activity of the 
morel-associated soil microbiome, it is 
now possible to map out this complex 
microbial social network and understand 
the center-stage role the morel mycelium 
plays within the underground world. 
I found that the growth and fruiting of 
morels, along with their associated 
microbiome, offer an excellent model for 
studying how soil ecosystems infl uence 
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Funneliformis mosseae
the reproduction of ground-dwelling 
mushrooms.

Hao Tan is a Professor at the Sichuan 
Institute of Edible Fungi, Sichuan Academy of 
Agricultural Sciences. His research focuses on 
the physiological and ecological mechanisms 
underpinning the growth and reproduction of 
soil-dwelling macrofungi, such as morels.

Cortinarius canarius

Photo: Brendan Costello.

Cortinarius canarius fi rst caught my eye 
due to its bright yellow colour, just like 
a canary! I was travelling around the 
South Island of New Zealand doing fi eld 
work for my PhD, and it was one of the 
fi rst species I learnt how to identify. It 
popped up everywhere and was also 
visible as bright mycelium weaving 
through the spongy organic matter on 
the forest fl oor. This species is not only 
alluring, it is an ectomycorrhizal fungus 
that forms symbiotic connections with 
plant roots. The Nothofagus trees 
in the forests I was studying cannot 
live without ectomycorrhizal fungi; in 
fact, the nutrients and other resources 
provided by the fungi are critical for the 
survival of the entire forest. C. canarius 
also occurs in Tasmania and parts of 
southern Australia and is considered 
rare and endangered in some places. 
Whilst I normally advocate for studying 
and appreciating small, inconspicuous, 
‘boring’ species, my hope is that 
charismatic species like C. canarius 
will help to spark people’s interests in 
fungi more generally, compelling us to 
look more closely at the forest fl oor and 
appreciate just how critical fungi are for 
the whole forest ecosystem. 

Laura van Galen is an ecologist originally 
from Tasmania but most recently based in 
Switzerland as a postdoctoral researcher 
working with ETH University and SPUN 
(Society for the Protection of Underground 
Networks). Laura’s work focuses on the 
ecology and conservation of fungi and forests.
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As a master’s student, I spent ten 
months in the Amazon rainforest, 
near the city of Manaus, Brazil. The 
diversity and beauty of plants in the 
rainforest is breathtaking. But the 
group of organisms that interested me 
the most were the fungi. In particular, 
I became fascinated by those fungi 
that form symbiotic interactions with 
plant roots and play a fundamental 
role in the cycling of nutrients and 
plant growth. Different taxonomic 
groups of fungi form mycorrhizal 
symbioses by which they provide the 
plant with nutrients in exchange for 
photosynthesis-derived sugars. In the 
Amazon rainforest, nutrients cycle 
very rapidly and would be lost if not 
for the essential role of fungi, including 
the symbiotic mycorrhizal fungi. Later, 
back in my home country, Denmark, 
I got involved in a research project at 
Copenhagen University focused on 
the diversity of arbuscular mycorrhizal 
fungi in different types of vegetation. 
One of the most prominent groups 
of arbuscular mycorrhizal fungi that 
we identifi ed in roots of perennial and 
annual herbs, as well as in agricultural 
fi elds, are the species that comprise the 
genus Funneliformis (synonym Glomus). 
My favourite Funneliformis species is 
F. mosseae. By trypan-blue staining of 
fi ne root hairs, one can observe root 
colonization of F. mosseae as well as 
the fascinating transient structures, 
arbuscles, which the fungus produces 
inside root cells. The trained eye allows 
one to identify under the microscope 
the multinucleate golden spores that the 
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fungus produces from its extra-radical 
mycelium. A very ancient example of 
symbiosis, arbuscular mycorrhizal fungi 
have been demonstrated in fossils of the 
fi rst terrestrial plants. It is thought that 
colonization of terrestrial environments 
by plants was enabled through this root 
symbiosis. Arbuscular mycorrhizal fungi 
represent one of the most intriguing 
fungal systems in biology. 

Eva H. Stukenbrock is a Professor at 
the Christian-Albrechts University in Kiel, 
Germany. A main focus of her research is 
the evolution of plant pathogenic fungi, 
in particular the mechanisms involved in 
divergent host specialization.

Cryptococcus neoformans

Image: Tamara Doering and John Heuser.

My interest in Cryptococcus neoformans 
started almost by accident, when 
I decided to study it based on a few 
review articles and a vague memory 
from medical school. I was fi nishing a 
postdoctoral fellowship focused on the 
model yeast Saccharomyces cerevisiae 
but wanted to return to studying a 
pathogen, as I had during my graduate 
work in parasitology. While struggling to 
come up with a topic so I could apply 
for jobs and funding, I remembered a 
lecture almost a decade earlier about 
pathogenic fungi — a potential overlap of 
my interests in both yeast and neglected 
infectious diseases. I hastily consulted 
a few reviews and learned that, in 
addition to causing serious disease, 
C. neoformans was haploid and occurred 
in two mating types. This mating system 
seemed comfortably similar to that of the 
model yeast I was studying and as good 
a reason as any to base proposals on 
this organism! Happily, hiring committees 
and the Burroughs Wellcome Fund were 
willing to give me a chance, and I soon 
dived into studies of this pathogen. 
I quickly realized that, although I had 
been naïve in assuming C. neoformans 
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White-nose 
syndrome

Jeffrey T. Foster1,* and Joseph R. Hoyt2

What is white-nose syndrome? The 
discovery of dead and dying bats at a 
cave near Albany, New York in February 
2007 was distressing to the observers, 
but it was hard to imagine that it was 
the beginning of an epizootic that would 
spread across much of North America 
and kill millions of bats. Perhaps more 
surprising was that a fungus was 
responsible for this mortality. Viruses or 
bacteria or a pesticide seemed much 
more likely culprits. In fact, mortality of 
healthy mammals from fungal infections 
is virtually unheard of. The only inkling 
that it might be a fungus was a powdery 
fuzz on the muzzle of some of the bats, 
giving the disease the moniker of white-
nose syndrome (Figure 1A) The fungus 
was eventually cultured, but with growth 
occurring only at the cool temperatures 
of a refrigerator. Experimental infections 
then confi rmed that this fungus caused 
the disease and that bats could only 
succumb to it during hibernation. 
After some confusion as to its closest 
relatives, the fungus was named 
Pseudogymnoascus destructans — with 
much destruction in store for numerous 
bat species across a continent. 

What is the ecological context of 
the genus Pseudogymnoascus? 
Pseudogymnoascus destructans is part 
of a genus that is relatively well known 
and is ubiquitous across much of the 
globe. These fungi are psychrophilic, 
or cold-loving, meaning that they 
grow in cold environments. As with 
most fungi, they are decomposers or, 
more formally, saprotrophs, whereby 
they consume organic matter in the 
environment as a food source. In the 
case of the Pseudogymnoascus genus, 
the primary food sources are chitin 
and other organic materials, which 
accounts for the abundance of some 
Pseudogymnoascus species in guano 
piles of seabirds, breaking down the 
chitin-rich feathers and feces, especially 
in polar and subpolar regions. Yet, 
these are all saprophytic fungi free-
living in the environment and none were 

Quick guide
would be a straightforward system for 
genetic studies, it offered fascinating 
and understudied biology and a terrifi c 
research community. I was inspired 
by its clinical impact and intrigued by 
the versatility that allows it to thrive in 
contexts from pigeon guano to inside 
human cells. Most of all, I was captivated 
by its polysaccharide capsule, a key 
virulence factor with unusual glycans. 
In the electron micrograph above, the 
edge of a cryptococcal cell is seen, with 
the capsule polysaccharide fi bers (upper 
right) radiating from the cell wall of a 
parent cell and a new bud. In the years 
since then, my snap decision based on 
minimal information has evolved into a 
passion for cryptococcal biology. I’ve 
never turned back to studies of model 
yeast — ‘crypto’ is truly my favorite 
fungus!

Tamara L. Doering is a Professor of 
Molecular Microbiology at Washington 
University Medical School. Her group focuses 
on C. neoformans, studying topics from 
glycan synthesis and gene regulation to lipid 
transport and virulence mechanisms.

Cortinarius 

Photo: Cortinarius purpureus by Dirk 
Hoffmeister.

My favorite mushroom? Hard to tell, 
basically all of them. Each and every 
species is telling us a captivating story 
about adaptation, morphology or 
metabolic wonders. But somehow, the 
genus Cortinarius — the webcaps — 
has been my companion for many years. 
On bright (or soaking wet or misty) 
September days, during legendary 
mycological forays to the Bavarian Alps, 
the late mycologist Franz Oberwinkler, 
probably my most infl uential academic 
teacher, showed us how important it is 
to understand and embrace biological 
diversity. A prime example was the 
mushroom genus Cortinarius (and allied 
All rights
genera), of which we found perhaps 
two dozen species in the mountains. 
Cortinarii are hyper-diverse and occur 
almost everywhere: from tropical 
habitats to boreal and temperate forests 
as well as arctic–alpine environments. 
As symbiotic organisms, Cortinarii 
are real team players, as they form 
ectomycorrhizae with trees to supply 
them with nutrients. A decade later, 
after I had established my own research 
program on fungal natural products, 
organic chemist Wolfgang Steglich 
conveyed so compellingly to me how 
chemical diversity is just the other 
side of the coin of biological diversity. 
No big surprise — the Cortinarii were 
back, this time with their structurally 
diverse pigments. Along a quite short 
metabolic pathway, these mushrooms 
play with the number of rings in the core 
unit of the pigments, its modifi cation 
and coupling to another unit. And, as 
masters of chemistry, they ‘think’ in 
3D: the webcaps know how the atoms 
and moieties need to be arranged 
in space. But how exactly would 
these little mushroom genii make the 
pigments? This intriguing question 
remained unanswered. Eventually, it 
faded. But years later, the Cortinarii and 
their colors attracted my attention once 
more when I was asked this question by 
pharmaceutical chemist Michael Müller, 
a loyal colleague and strong supporter 
during my early career. We joined 
forces, and our brilliant students solved 
the scientifi c problem. I do hope this 
next generation of researchers left our 
labs as intrigued by the Cortinarii (and 
mushroom natural products in general) 
as I have been.  But — hold on... my 
favorite mushroom? Wouldn’t you agree 
that nothing beats sautéed chanterelles? 

Dirk Hoffmeister is a Professor in the 
Institute of Pharmacy at the Friedrich Schiller 
University Jena, Germany. Together with 
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explores fungal natural products and the 
enzymes that catalyze their biosynthesis.

DECLARATION OF INTERESTS

A.R. is a scientifi c consultant for LifeMine 
Therapeutics, Inc. and serves on the advisory 
board of Current Biology. A.S.G. serves 
on the advisory board of Current Biology. 
J.C.S.’s research is supported in part by Inner 
State, Inc. and he is an unpaid advisor of 
The Entheome Foundation. All other authors 
declare no competing interests.
Current Biology 35, R427–R526, June 9, 2025 © 2025 Elsevier Inc. R453
 are reserved, including those for text and data mining, AI training, and similar technologies.


