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Example — Fairy ring



What is the world’s oldest known organism-
What is the Iargest?




The humongous fungus... (Armillaria)
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Can a fungus be smart-
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Toshiyuki Nakagaki, Hiroyasu Yamada and Agota Téth. 2000.
Intelligence: Maze-solving by an amoeboid organism. Nature 407: 470.

A. Structure of the organism
before finding the shortest
path. Blue lines indicate the
shortest paths between two
agar blocks containing
nutrients. B. Four hours after
the setting of the agar blocks
(AG), the dead ends of the
plasmodium shrink and the
Nons | 1 | p2 [Pl pseudopodia explore all
possible connections. C. Four
hours later, the shortest path
o | oo o has been selected. D. Path
selection. Numbers indicate
the frequency with which each
1 I pathway was selected. 'None',
no pseudopodia (tubes) were
put out.
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What are they doing-



Saprobes: Essential decomposers

e Fungi are extremely important primary and secondary decomposers of
organic materials.

e A handful of Fungi are the only organisms that can effectively and
completely degrade lignin. Lignin is a complex, three-dimensional non-
stereopolymer that protects plant cellulose from attack. Probably the
most recalcitrant of all natural products.




Symbionts: Essential partners for
plants and animals

eMycorrhizae: 90% of the world’s plants have a beneficial fungal mycorrhizal
partner colonizing the roots. The fungus helps the plant absorb water,
nutrients and minerals, especially phosphorus.

eLichens: Mutualism between a fungus and an alga; allows colonization of
harsh environments. Also animal gut mutualists.




Pathogens: Essential for maintaining
equilibrium in natural ecosystems

Causal agents of emerging global epidemics

e.g., chytridiomycosis, “the worst infectious disease ever recorded
among vertebrates” in terms of the number of species impacted, and
it’s propensity to drive them to extinction (Gascon et al, 2007).




Uses for fungi: Food
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Uses for fungi: Medicines...




Piptoporus betulina
antibiotic and styptic properties

Uses for fungi:

Sunday, December 13, 1938

Medicines...

THE DENVER POsT

SCIENCE TODAY

‘Iceman’ provides rare glimpse
of prehistoric use of medicine

A traveler out of the past, the lceman,
whose mummified body was discovered in
the Tyrolean Alps in Northern Italy in
1991, has given archaeologists and other
scientists a lifelike picture of what people
wore and ate and carried with them on

treks into the Alps 5,300 years ago, at the
mamsww‘m’mﬁorm
An anthropologist reported this month
that the Iceman also was providing a rare
glimpse of prehistoric medicine, incl
zuzwml use of a natural laxative and

two walnut-size lumps with a comhtency
somewhere between cork and leather.
Each lump was plerced and tied o a leath-
er thong, perh:rsolteoddbelwenedlo

But Austrian microbiologists have iden-
tified the lumps as the fruit of the birch
fungus, Piptoporus betulinus, which is
common in alpine and other cold environ-
ments, If the fungus Is ingested, it can
bring on short bouts of diarrhea. It also
contains oils that are toxic to certain para-
sitic bacterla, thus acting as & form of na-
ture's own antibiotics.

ScientlSTs hiave not yet been able to de-
termine the canse of the Iceman's duth
but studies of his have ylelded a
ture of a man stiff with arthritis who d

not eaten in his last eight hours and may
have died of exhaustion in a sudden snow-
storm.

An autopsy of the well-preserved body
has at least revealed the apparent reason
the fungus was among the lceman's reme-
dies of the road. British scientists found in
the_man's colon the ﬁﬁ of a ﬁuc
whipworm, ura. es-
tation causes diarrhea and acute stomach
pains, It also can bring on anemia, which
might explain the evidence of low iron con-
tent in some of the mummy’s muscles,

In the current issue of the British medi-
Saliopologit at the Natianal Arcbeopop:
anthropol at atio
cal Museumn in Chietl, Italy, nviewedo&
evidence and concluded, “The discovery of
the fungus suggests that the leeman was
aware of his Intestinal parasites and
fought them with measured doses of Pipto-
porus betulinus.”

As Capasso pointed out, the birch fungus
contains toxic resins that attack parasites
like whipworm and another compound,
agaric acid, which is a powerful laxative.

combined prope of the fungus
could have brought at least temporary re-
lief by the Iceman's intestines of
nearly all of the worms and their eggs.

The birch fungus, Capasso wrote, was
L bably the only such remedy available

Europe before introduction of the far
more toxic chenopod oil from the Ameri-
cas.

In “The Man in the lce,” published In
1994 (Harmony Books, §25), Dr. Koarad

Spindler, an archacologist at the Universi-
ly of Innsbruck in Austria who led the ear-
ly investigation of the mummy, noted the
first evidence suggesting that the Iceman
might have been carrying some natural
medicines

“All folk medicine has its origins in pre-
history,”" Spindler wrote. “Over hundreds
and thousands of years remedies were pas-
sed on from generation to generation. The
modern pharmaceutical industry has fre-
quently analyzed the active constituents of
traditional medicines and makes use of
them to this day, where synthetic forms
cannol be produced

Seen in this the Jceman with his
maodest but no doubt effective traveling
medicine kit, is not all that remote from
ourselves.”

Dr. John F. Leslie, a fungal geneticist at
Kansas State Umvcn(ly, called the report-
ed link between the fungus and the lee-
man's intestinal mnes “an interesting
and exelting

Dr. Michael G. Ruuldi. a clinical mycol-
ogist al the University of Texas Health Sci-

‘ence Center in San Antonio, said he would

like to see more evidence supporting the
inference that the lceman was consciously
treating the parasites with the fungus.

If that proves to be the case, be said, “Iit
Jjust shows that from earliest time, people
when they were sick would try whatever
they could to make it go away, even if they
never had a clue as to why it made them
feel better.”



One of the most diverse, least
catalogued of all kingdoms



How many fungi?

Hawksworth 1995, 2001

6 species of fungi for every species

of plant

~250,000 species of flowering

plants

~1.5 million species of fungi

eBased on temperate region
ePrimarily macrofungi



As little as 5% of
estimated species
have been described
(in the last 200
years)!



Microfungi

* Plant endophytes
* Plant epiphytes
* Soil communities

e Insect associates
e ETC.

*Ca. 5.1 million species



Tropical Fungi
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Conocybe lactea



Coprinus comatus




Agaricus campestris




Lepiota
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Leucocoprinus birnbaumii
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Amanita




Amanita caesarea Amanita phalloides
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Hericium erinaceus



Clavulina
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Gills—the surface on which basidia are
produced

Relative to spore production over a flat surface,
gills achieve a maximum 20-fold increase in
surface area—think about what that means for the
total number of basidiospores produced!




Ballistospory = Forcible Spore Discharge

spore

CaCNCE ™

stengma

Buller's drop

Surface tension
catapult

2

|

Acceleration of a
basidiospore is ca.
25,000g
(10,000 x
acceleration of
space shuttle at
launch)
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