GOOD GUYS-BAD GUYS: EMERGING DISEASES
GARETH JONES

WHAT WAS THE FIRST THING THAT APPEARED AFTER THE ATOMIC BOOMB ON
HIROSHIMA?




Tricholoma matsutake, an edible and much prized mycorrhizal mushroom
THE GOOD AND THE BAD




TOP BAD GUYS

ANIMAL PATHOGENS: CHYTRIDS ON FROGS

HUMAN PATHOGENS: Aspergillus fumigatus

WOOD DECAY FUNGI: SERPULA LACRYMANS
MYCOTOXINS: ASPERGILLUS FLAVUS

IN DOOR AIR: STACHYBOTRYS CHARTARUM

POISNOUS MUSHROOMS: AMANITA PHALLOIDES
PLANT PATHOGENS: AUSTOPUCCINIA PSIDII
COMPOST: ASPERGILLUS
EMERGING DISEASES: MANY

0 FUNGAL RESISTANCE ABIGISSUE
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CHYTRIDS ON FROGS:
chytridiomycosis
Batrachochytrium dendrobatidis

Basic facts
6.5% of known frog species now extinction
90 species are confirmed or presumed extinct in
the wild
Other species have declined by more than 90%

Zoospore is motile
with a single flagellum
This is the infective
stage : \




Signs of disease:

Brown to red discoloration of the skin, excessive shedding and mucus production,

muscle incoordination, and acute death.
Fungus attacks keratinocytes in the skin of adult animals and mouth parts of tadpole

epidermis

Good news
Treatment possible:

1. Topical administration of itraconazole (a 0.01% bath for 5 min/day for 10-11 days).
2. Keeping animals well within their normal thermal range may be effective.
3. The use of terbinafine (0.01% bath, buffered using bicarbonate to a pH of 7.2-7 .4,

for 5 min/day for 5 days)
4. Spraying animals daily with voriconazole at 125 mg/L for 7 days may be effective

Systemic antifungal drugs seem to be ineffective in treating this infection



BAD GUYS
HUMAN AND ANIMAL PATHOGENS
PATIENT SUFFERING FROM PYTHIOSIS: A WATER BORNE DISEASE
FOUND IN RICE FARMS IN THAILAND
THERE IS NO CURE JUST AMPUTATION OF AFFECTED PARTS

Causative agent is the oomycete fungus Pythium insidiosum

Encephalitozoon
hellem
Keratoconjunctivitis.
corneal damage
Microsporidia of
concern
as emergent
diseases

| Saprolegnia on fish common disease J



EMERGING DIESEASES
WHO Critical Priority Group fungal pathogens:

Cryptococcus neoformans, Candida auris and Aspergillus fumigatus

Fungi leading causes of infectious disease mortality, resulting in more than 1.5
million deaths every year

Aspergillus fumigatus is an environmental fungus that kills in the region of 1
million people each year

OTHER FUNGI EMERGING AS POTENTIAL DISEASES IN HUMANS
Candida glabrata
Talaromyces marneffei first found in Bamboo rat in 1956, third most common
infection in HIV patients, after tuberculosis and cryptococcosis.

Various Rhizopus species:

o : R. microspores, Rhizopus pe ) W R
\\,\1 ' ':|~0.2 mm I .f /Y"‘J"\ y Q I . ‘“- ‘.
 \ stolonifer 7 b NEOLLA

LAWY A | cause Mucormycosis Lo D C :;-2 o]

@*® || | L an emerging disease ﬁg 5" % Q rle
\ stolon ' = - g

| iy Now renamed Neorhizopus and | TE" j‘ | Qf’f /

e Thermorhizopus B T i @A

A\ P "R iy N X

3 . rhizoid l \\Js % i ’.‘

Y " f / \ -



WHY ARE THERE SO MANY FUNGAL INFECTIONS REPORTED?

1. BETTER IDENTIFICATION OF FUNGI
2. FUNGAL RESISTANCE TO DRUGS
3. GREATER CONTACT WITH ANIMALS
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CBS121057 A.sclerotiicarbonarius
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1 CBS11126 A. carbonarius
| 01218 A. carbonarius
01238 A. carbonarius
CBS101740 A.brasiliensis
CBS113365 A.vadensis
CBS13448 A.tubingensis
01176 A.tubingensis
| 01233 A.tubingensis

01248 A.tubingensis
01260 A.tubingensis
CBS115574 A.costaricaensis
01162 Aspergillus sp UFLA DCA 01
— CBS112811 A.piperis
L CBS56365 A foetidus
CBS55465 A.niger
CBS101883 A.lacticoffeatus
01224 A.lacticoff eatus
oy 01343 Allacticoffeatus
78 A. lacticoffeatus
81 A. lacticoffeatus
84 A. lacticoffeatus
01345 A.lacticoffeatus
— CBSI11451 A.japonicus

100
01201 A.aculeatus

Subclade I

Subclade IT
Subclade ITI
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Subclade IV

Subclade V

} Clade I



POISNOUS MUSHROOMS: AMANITA PHALLOIDES (DEATH CAP)

Toxins:
amatoxins,
phallotoxins,
virotoxins,
especially a-
amanitin,

Galerina marginata



SPECIES

Amanita patherina 76
Amanita muscaria 72

Amanita verna

Amanita phaloides 29
Morchella esculenta 52

TOXINS
Cyclopeptise
Muscarine
Ibotenic acid
Psilocybin

SYMPTOMS
Palpitation
Chest pain
Headache
Nausea
Vertigo

CURE
Atropine
Avoid alcohol

HUMAN POISONING: NUMBERS AND SPECIES

33







BUT ROT OF LIVING TREES
WHERE CENTRAL PART OF

STEM ROTTEN AWAY
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PAINT SURFACES: MICROBIAL FOULING

CAUSE OF INDOOR MOLD GROWTH
Stachybotrys chartarum
Aspergillus fumigatus
Plus over 27 other species
PRODUCES MYCOTOXINS THAT
AFFECT OUR HEALTH



GOOD GUYS
IF THERE WERE NO FUNGI: THE WORLD WOULD BE UP TO IT’S NECK IN SHXXT
A WIDE RANGE OF FUNGI ACTIVE IN THE DECOMPOSITION OF THESE PATS
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- ANY IDEAS AS TO WHO ARE THE GOOD GUYS?




Iceland

8 CUMBERLAND
SAUSAGES

BRITISH PORK CUMBERLAND SAUSAGES
WITH PARSLEY & BLACK PEPPER

MADE WITH BRITISH PORK

RESEAL

CATHEDRAL

CITY
OUR MATURE

onkﬁLNAL REGIPE

;:ARMHOUSE"

FOR SUPERB'» ="
SANDWICHES

MONT|ROCHER




WHAT DO

THESE
HAVE IN
COMMON?



OMEGA-3-LONG CHAIN FATTY ACIDS (EPA and DHA)
ARE VITALFOR GOOD HEALTH

Omega-3 long-chain fatty
acids (EPA and DHA) are
essential for the optimum

~ development and function
of vital body systems.

But, the human body can
not produce Omega-3.

Therefore, a daily dietary
intake of 0.6 to 1 gram of
Omega-3 is recommended.
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(QUOIN : FUNGAL OR MYCO- PROTEIN

IN 1960°S GREAT INTEREST IN SINGLE-CELL PROTEIN FOR ANIMAL AND
HUMAN FOOD

THE FILAMENTOUS FUNGUS FUSARIUM VENENATUM FROM A SOIL SAMPLE IN
1967 WAS TARGETED.

Quorn was launched in 1985 by Marlow Foods, a joint venture between Rank
Hovis McDougall (RHM) and Imperial Chemical Industries (ICl).
Subsequently Zeneca group, later AstraZeneca.

GREAT FOOD FOR VEGETARIANS
SO ANOTHER EXAMPLE OF THE BENEFITS OF FUNGI




EDIBLE MUSHROOMS

WIDE RANGE GROWN COMMERCIALLY
ON WOOD SHAVINGS IN PLASTIC BAGS



FUNGAL ANTI-MICROBIALS: GOOD GUYS

NEW COMPOUNDS FROM
MARINE FUNGI

ony on

Cordyceps pseudomilitaris BCC 1620

Source of isolation : Lepidoptera larva, Thailand

Aigialomycins A and hypothemycin
Isolated and identified by : Nigel L. Hywel-Jones

showed Antimalarial activity

Aigialus parvus

et al., 2002, J.Org. Chem. 67:1561-1566.
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FUNGAL ANTI-MICROBIALS: GOOD GUYS

WE CONTINUE TO SEARCH FOR NEW ANTI-MICROBIALS
ESSENTIAL AS DRUG RESISTANCE IS AN ONGOING ISSUE

WE NEED A NEW CHEMICAL STRUCTURE SO AS TO AVOID DRUG
RRESISTANCE

MANY THOUSANDS OF FUNGI HAVE BEEN SCREENED IN OUR SEARCH FOR
NEW CHEMICAL STRCUTRES
THOSE FROM SOIL, INSECTS, FRESHWATER AND MARINE, DEEP SEA
SEDIMENTS, ARTIC WATERS

FUNGAL RESISTANCE
Fungicides and antifungal drugs costs circa $16 billion in 2023.
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LINGZHI MEDICINAL MUSHROOM GANODERMA LUCIDUM
PRODUCER OF SO MANY FASINATING COMPOUNDS

Produces over 36 Triterpenoids:
Lanostane triterpenoids possessing
significant anti-tuberculosis (anti-TB)
activity
Ganoderiol F potent activity against
Mycobacterium tuberculosis

STOP PRESS

ALZHEIMER’S IS A TERRIBEL CONDITION WHERE NEURONS IN THE BRAIN
SENESESCE
GANODRERMA EXTRACTS HAVE BEEN SHOWN TO REGENERATE NEUROL
COMMUNICATION NETWORKS

KINASES IN THESE EXTRACTS STIMULATE NEURITOGENESIS IN THE BRAIN



WHY HAVE | INCLUDED THESE MARSUPIALS
HERE?
THESE SPECIES FEED EXCLUSIVELY ON
MUSHROOMS




FUNGAL MERCHANDISING

—.. LES CHAMPIGNONS ___
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YOU LOVE MUSHROOMS










EMERGING DIESEASES
WHO Critical Priority Group fungal pathogens:

Cryptococcus neoformans, Candida auris and Aspergillus fumigatus
Fungi leading causes of infectious disease mortality, resulting in more than 1.5
million deaths every year
Aspergillus fumigatus is an environmental fungus that kills in the region of 1
million people each year

OTHER FUNGI EMERGING AS POTENTIAL DISEASES IN HUMANS
Candida glabrata



FUNGAL RESISTANCE
Fungicides and antifungal drugs costs projected to exceed $16 billion by 2023.

1. Tuberculosis (TB) the world's deadliest
communicable diseases: approximately
10.6 million people fell ill with TB in 2021.
2. An estimated 1.4 million TB

deaths among HIV-negative people in 2021
3. Problem is increased multidrugresistant
TB (MDR-TB), a form of TB caused by
bacteria that do not respond to isoniazid
and rifampicin.



FUNGAL RESISTANCE
Fungicides and antifungal drugs costs projected to exceed $16 billion by 2023.

. Tuberculosis (TB) world's deadliest communicable diseases: approximately
10.6 million people fell ill with TB in 2021.

. An estimated 1.4 million TB deaths among HIV-negative people in 2021

. Problem is increased multi drug resistant TB (MDR-TB), a form of TB caused
by bacteria that do not respond to isoniazid and rifampicin.



BAD GUYS
HUMAN AND ANIMAL PATHOGENS
PATIENT SUFFERING FROM PYTHIOSIS: A WATER BORNE DISEASE
FOUND IN RICE FARMS IN THAILAND
THERE IS NO CURE JUST AMPUTATION OF AFFECTED PARTS
Causative agent is the oomycete fungus Pythium insidiosum

ALSO MICROSPORIDIA
WHICH ARE
BASAL FUNGI
WITH SMALL
GENOMES

FUNGI CALLED SAPROLEGNIA
ALSO CAUSE MORTALITY OF
FISH




