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1. Yeast diversity i the state of the art
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2. Extremophilic yeasts (A)
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Extremophilic yeasts: the toughest yeasts around?

Pietro Buzzini® @ | Benedetta Turchetti® | Andrey Yurkov?

! Department of Agricultural, Food and
Ervironmental Sciences, University of Perugia,

Abstract

Italy Microorganisms are widely distributed in a multitude of environments including eco-
? Leibniz Institute DSMZ - German Collection

of Microorganisms and Cell Cultures,
Braunschweig, Germany extreme physical and chemical factors contributes to the definition of extreme habi-

systems that show challenging features to most life forms. The combination of

Cormespondence tats although the definition of extreme environments changes depending on one's
Pietro Buzzini, Department of Agricultural,

Food and Envirenmental Sciences, University
of Perugia, Italy. that live under conditions that cause hard survival are called extremophiles. In partic-
Ermail: pletro. buzzini@unipe it

point of view: anthropocentric, microbial-centric or zymo-centric. Microorganisms

ular organisms that require extreme conditions are called true extremophiles while
organisms that tolerate them to some extent are termed extremotolerant. Deviation
of temperature, pH, osmotic stress, pressure and radiation from the common range
delineates extreme environments. Yeasts are versatile eukaryotic organisms that are
not frequently considered the toughest microorganisms in comparison with prokary-
otes. Nevertheless extremophilic or extremotolerant species are present also within
this group. Here a brief description is provided of the main extreme habitats and
the metabolic and physiological modifications adopted by yeasts depending on their
adverse conditions. Additionally the main extremophilic and extremotolerant yeast

species associated with a few extreme habitats are listed.

KEYWORDS

extremophilic yeasts, extremotolerant yeasts, extreme environments

ECCO XLII Meeting, 18-20 September 2024 4/35



‘.DBVPG

" 2. Extremophilic yeasts (B)

2.1 Some basic definitions

Metallophiles

Xerophiles

Piezophiles

Moderate extremophiles

Thermophiles K Extreme thermophies

- Mesophiles

Psychrophdles sensu stricto
Psychrophiles
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3 Cold_adaptEd yeasts (A)

3.1 Some basic definitions

Obligate (true or sensu stricto) psychrophiles

-

4 optimal growth temperature © 15AC (or below)
4 minimum growth temperature © 0AC (or below)
4 maximum growth temperature < 20AC

Facultative psychrophiles (psychrotolerant or
psychrotrophic)

- B

% optimal growth temperature © 25AC (or higher)
% minimum growth temperature © 0AC

% maximum growth temperature © 30AC (or higher)

PSYCHROPHILES
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3.2 Current literature

FEMS

MICROBIOLOGY
Ecology

FEMS Microbiology Ecology 53 (2005) 117-128

www. [ems-microbiology.org

Biodiversity of cryopegs in permafrost

David Gilichinsky **, Elizaveta Rivkina * Corien Bakermans °, Viktoria Shcherbakova ¢,
Lada Petrovskaya ¢, Svetlana Ozerskaya ¢, Natalia Ivanushkina ¢, Galina Kochkina ©,
Kyastus Laurinavichuis ©, Svetlana Pecheritsina ©, Rushania Fattakhova *,

James M. Tiedje ®

e, FEMS Microbiology Ecology, 92, 2016, fiw018
% JOURNALS
m H 'ilnvem" in science doi: 10.1093/femsec/fiw018
OXFORD ﬂrpég v Advance Access Publication Date: 31 January 2016
"%mn Research Article

RESEARCH ARTICLE
Microbial diversity in European alpine permafrost

and active layers

Beat Frey!, Thomas Rime?, Marcia Phillips?, Beat Stierli!, Irka Hajdas?,
Franco Widmer* and Martin Hartmann®*
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3. Cold-adapted yeasts (B)
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Erwiranmentsl Microbiology (2002) 11(2), 360-304 e A0 HH14].1 4B2-2920 200004777

Microbial eukaryotes in the hypersaline anoxic
L’Atalante deep-sea basin

Eva Alexander,' Alexandra Stock,’ ing in the evolution of an exceptional and distinctive
Hans-Wemer Breiner,' Anke Behnke,' John Bunge.® asgemblage of protists. The deep hypersaline anoxic
Michail M. Yakimow® and Thorsten Stoeck™ basina in the Meditarranean Sea provide an ideal plat-
'Uiniversity of Kaisersiawam, School of Biology, form to test for this hypothesis and are promising
Erwin-SchroedingerStrasse 14, D-67773, targets for the discovery of undescribed protiste with
Kaisarsiautern, Germany. unknown physiclogical capabilities.

i
@
Growth kinetics of microorganisms isolated from Alaskan soil and
permafrostin solid media frozendownto — 35°C

Nicolai S. Panikov & Maria V. Sizova

Department of Chemistry & Chemical Biology, Stevens Institute of Technology, NJ, USA
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~ 4. Cold environments worldwide (A)

4.1 The Randolph Glacier Inventory
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4. 2 b mpactic ofi-icongoil ng cleibmatecechange:
tthe rietreating trendo (I PCC, 2014)

= 4. Cold environments worldwide (B)
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4. 3 A few ncoll ateralocefifiects of Al pi

4. Cold environments worldwide (C)

LIFE AND DEATH ON THE
B
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4.4 A few ncoll ateralocefifects of Al pi

~ 4. Cold environments worldwide (D)
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5. Culturable diversity of cold-adapted yeasts in
worldwide cold environments (A)

Svalbard

= archipelago
| Norway

5.1 Sampling sites
(2002-2020)

Andes
Nahuel Huapi National
Park

4,000 m asl /
Argepting N

Himalaya
Mount K2, South side

5,000 m asl, Karakorum,
Pakistan

#

Antarctica

» Dry Valleys, Upper Victoria Lake

+ Boomerang Glacier, Northern Victoria Land

» Battleship Promontory, Southern Victoria
Land, McMurdo Dry Valleys

+ Lichen Hills, North Victoria Land

« Morris Basin, North Victoria Land

» Vegetation Island, North Victoria Land

Central Alps
Ortles-Cevedale area
About 3,400 m a.s.l.

Western Alps
Mount Blanc area
About 3,600 m a.s.l.

Apennines
Gran Sasso area
About 3,100 m a.s.l.
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~ 5. Culturable diversity of cold-adapted yeasts in
worldwide cold environments (B)

5.2 Samples

Snow Melt waters Ice cores

R
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5. Culturable diversity of cold-adapted yeasts in
worldwide cold environments (C)

5.3 Isolation protocols (incubation at 4AC and 20AC for 12 and 4 weeks)

Melt waters, snow (after melting Lab surface decontamination protocols for
under asepsis) and brines ice and permafrost

Funnel i i W
Y
b 8

Reservoir
Clamp
Surface: washindNaGQ@® 066) with 5%)
Series of surface washings with sterile water
Melting of cores into a sterile funnel and discharge of the first melt aliquots
Harvesting and streaking of subsequent aliquots of melt cores on Petri dishes
Incubation: 4AC and 20AC for 12 and 4 weeks

Kel-F—==
Support

Base

fgm  Filtration

M Flask
Test
Tube

Cutoff = 0.22r§m

Lab surface decontamination
protocols for rocks

—_ . .
'_,_ ( £ ¢ 4
| Y
g =

Surnfacenowashiing NaCD 66) with 5 %)
Series of surface washings with sterile water

Rock crushing and grinding in pestle (under aseptic conditions)
Preparation of a water suspension 1:10 (v/v) and streaking on Petri dishes

& & & & &

Debris (aseptically collected)

& & & &
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5. Culturable diversity of cold-adapted yeasts in
worldwide cold environments (D)

5.4 Identification by sequencing of D1/D2 of 26S rRNA gene and ITS (1&2)
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available online at www. studesinmycology oy Stuoes v MrcoLoay 81: 85-147.

Towards an integrated phylogenetic classification of the
Tremellomycetes

X-Z Liu'*, Q-M. Wang'~, M. Gker’, M. Groenewald”, AV. Kachalkin®, H.T. Lumbsch®, AM. Millanes®, M. Wedin’, AM. Yurkov®,
T. Boekhout'“*", and F-Y. Bai'*"

 State Key Latoratory for Mycology, Institute of Microbiology, Chinese Academy of Sciences, Bejing 100101, PR China: *CBS Fungal Sdiversity Centre (CES-KNAW),
Uspsalslaen 8, Utrech, The Nethertands, *Leibaiz Instule DSM2-German Collction of Micracrgarisms and Cell Cultures, Braunschweig 38124, Gemnary, *Faculy of
Soil Scence, Lomonasov Moscow State Uriversity, Moscow 113991, Russia;*Science & Education, The Field Museur, 1400 . Lake Store Drive, Chicagp, L 60605,
USA; *Departament de Biologia  Geologia, Fisica y Quimica inorgarnica, Universidad Rey Juan Caros, E-28933 Mostofes, Spain; "Department of Botany, Swedsh
Museum of Natural History, PO, Bax 50007, SE-10405 Stockholm, Sweden; *Shangtal Key Latoratory of Molecular Medical Mycology, Changzheng Hossital, Second
Miltary Medical Universiy, Shanghai, PR Chia

* T BOEKHOUT

“Corespondence: F.Y. B4, baify@im.ac.cn; T. Boekhout, tboekhout@chs knawri
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avaiable online at www studesinmycology.org

Sruoes N Mycorocy 81: 149-189.

Phylogenetic classification of yeasts and related taxa within
Pucciniomycotina

Q.-M. Wang', AM. Yurkov’, M. Géker”, H.T. Lumbsch®, S.D. Leavitt’, M. Groenewald’, B. Theelen”, X.-Z. Liu", T. Boekhout'"*, and
F-Y.Bai'"

" State Key Laboralory of Mycalogy Instiute of Micrabivlogy, Chinese Academy of Sciences, Beiing 100101, Ching: *Leibriz Insttute DSMZ - German Collection of

and Cell Cullures, ), Gemany; *Science & Education, The Field Museum, 1400 S. Lake Shore Drve, Chicago, IL 60605, USA;
“CBS Fungal Biodversity Centre (CBS-KNAW), Ugpsalsiaan 8, 3584 CT Utrcht, The Netherlands; *Shanghai Key Laboratory of Molecular Medical Mycology,
Changzheng Haspital Second Mitary Medcal University, Shangha, Ching
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5. Culturable diversity of cold-adapted yeasts in
worldwide cold environments (E)

5.5 Ex-situ conservation of yeast isolates in the Industrial Yeasts Collection
DBVPG

www.dbvpg.unipg.it
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