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1. Yeast diversity ï the state of the art
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V Yeasts Ą probably the most 

ancient eukaryotic organisms

V <1% Ą estimated ratio between 

described & existing yeast species

V Expected number of yeast 

species on Earth Ą around 

150,000
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2. Extremophilic yeasts (A)
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2.1 Some basic definitions
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2. Extremophilic yeasts (B) 
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Obligate (true or sensu stricto) psychrophiles

 optimal growth temperature º 15ÁC (or below)

minimum growth temperature º 0ÁC (or below)

maximum growth temperature < 20ÁC 

Facultative psychrophiles (psychrotolerant or 

psychrotrophic)

 optimal growth temperature º 25ÁC (or higher)

minimum growth temperature º 0ÁC 

maximum growth temperature º 30ÁC (or higher)
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3.1 Some basic definitions

3. Cold-adapted yeasts (A) 
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3.2 Current literature 

3. Cold-adapted yeasts (B) 
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4. Cold environments worldwide (A)

4.1 The Randolph Glacier Inventory 
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4. Cold environments worldwide (B)

4.2 Impact of ongoing climate change: ñOnly 17 years to try to reverse 

the retreating trendò (IPCC, 2014)
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4. Cold environments worldwide (C)

4.3 A few ñcollateralò effects of Alpine glacier retreat (1)
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4. Cold environments worldwide (D)

4.4 A few ñcollateralò effects of Alpine glacier retreat (2)
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5. Culturable diversity of cold-adapted yeasts in 

worldwide cold environments (A)

5.1 Sampling sites 

(2002-2020)
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Snow

Supra- & sub-glacial debris (1-2ÁC in situ)

Ice cores Melt waters

Permafrost, ice cores & brines

Rocks  

5. Culturable diversity of cold-adapted yeasts in 

worldwide cold environments (B)

5.2 Samples 
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Cutoff = 0.22 mm

Melt waters, snow (after melting 

under asepsis) and brines

5. Culturable diversity of cold-adapted yeasts in 

worldwide cold environments (C)

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

Debris (aseptically collected)

ü Surface washing (20ôô) with 5%) NaClO

ü Series of surface washings with sterile water

ü Melting of cores into a sterile funnel and discharge of the first melt aliquots 

ü Harvesting and streaking of subsequent aliquots of melt cores on Petri dishes

ü Incubation: 4ÁC and 20ÁC for 12 and 4 weeks

Lab surface decontamination protocols for 

ice and permafrost

ü Surface washing (20ôô) with 5%) NaClO

ü Series of surface washings with sterile water

ü Rock crushing and grinding in pestle (under aseptic conditions)

ü Preparation of a water suspension 1:10 (v/v) and streaking on Petri dishes

Lab surface decontamination 

protocols for rocks

ECCO XLII Meeting, 18-20 September 2024 14/35



NL1

RLR3RITS1 ITS2

D1/D2 26S18S 5.8S

600 bp

ITS1

ITS4

15/35

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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www.dbvpg.unipg.it

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
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