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Methods 
Strains used 
 

 

 

 

 

 

 

 

 

 

Biochemical tests: More than 80 tests on fermentation, assimilation of 

carbon and nitrogen, and vitamin requirement were performed according to the 

methods in The Yeasts, a taxonomic study (5th ed., 2011). 

 

Antifungal susceptibility tests: 30 antifungal chemicals were tested for 

growth inhibition by Phenotype MicroArrayTM MicroPlates PM21D (Biolog) and 

YeastOne® Antifungal susceptibility plate (TREK Diagnostic Systems). 

 

Multi-locus DNA sequence analyses: Nuclear ribosomal RNA genes 

(ITS and D1/D2 region of LSU rDNA), mitochondria SSU rRNA gene (Mt SSU 

rRNA), two large subunits of RNA polymerase II gene (RPB1 and RPB2), and 

translation elongation factor 1 α gene (EF1α) were sequenced. The sequence 

data was analyzed for maximum parsimony using PAUP 4.0b10.  

  

 

Results 
Is ATCC 2601 Saccharomyces cerevisiae? 
Our results indicate that ATCC 2601 is clearly distinguished from typical S. 

cerevisiae strains, although its physiological profile is very similar to that of S. 

cerevisiae (80/82 test results identical to ATCC 18824, Result 1). The fungal 

DNA barcode sequences (ITS and D1/D2 region) as well as other protein-

coding genes clearly shows that ATCC 2601 is belonging to Saccharomyces 

kudriavzevii, a close relative of S. cerevisiae (Result 2).  

Conclusions 
 

 ATCC® 2601TM is Saccharomyces kudriavzevii, not S. cerevisiae. 
ATCC will rename and reclassify ATCC® 2601TM and products derived from the 

strain. 

 

 The taxonomic change of this organism will not affect its 

application in antifungal drug testing assays. No significant 

phenotypic/genotypic changes were detected among different lots of  ATCC 

2601 over time. 
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Antifungal  
agents 

Minimal inhibitory concentration (µg/ml, 48hrs) 

Drug conc. 
range tested  

ATCC 2601 
lot 223396 

ATCC 2601  
lot 58127915 

ATCC  
MYA-4449 

ATCC 18824 

Amphotericin B 0.12-8 0.25 0.25 <0.12 0.5 

Anidulafungin 0.015-8 0.06 0.06 2 <0.15 

Micafungin 0.008-8 0.06 0.06 0.5 0.06 

Caspofungin 0.008-8 0.12 0.06 2 0.12 

5-Flucytosine 0.06-64 <0.06 <0.06 <0.06 <0.06 

Posaconazole 0.008-8 0.5 0.5 0.5 0.5 

Voriconazole 0.008-8 0.12 0.12 0.06 0.12 

Itraconazole 0.015-16 0.25 0.25 0.25 0.5 

Fluconazole 0.12-256 8 8 4 32 

1-4 5-8 9-12 

A 
Guanidine 

hydrochloride 
2,2`-Dipyridyl Promethazine 

B Nystatin 
Dodecyltrimethyl 

ammonium bromide 
Protamine sulfate 

C 
Cetylpyridinium 

chloride 
Domiphen bromide 

L-Aspartic acid b-

hydroxamate 

D 
1-Hydroxypyridine-

2-thione 
EDTA Sodium dichromate 

E Compound 48/80 
Manganese(II) 

chloride 

Magnesium 

chloride 

F Copper(II) sulfate Neomycin D-Cycloserine 

G Sodium Selenite Nickel chloride Trifluoperazine 

H Diamide Thiourea Zinc chloride 

EF 1α gene  

ATCC 2601 

S. cerevisiae 

ATCC 18824NT 

S. kudriavzevii 

ATCC MYA-4449T 

Introduction 
ATCC® 2601TM is a reference strain designated by FDA 

and widely used in assays of amphotericin B fungizone 

and nystatin fungicidin according to U.S. Pharmacopeia 

General Chapters; <81> Antibiotics-Microbial assays 

USP35-NF30 (2012). It has long been classified as 

‘Saccharomyces cerevisiae’ based on traditional 

taxonomic characterizations, i.e., morphology and 

physiological profiles.  

However, due to the recent taxonomic revision in the Saccharomyces sensu 

stricto complex, our in-house molecular authentication have motivated us to 

perform a polyphasic study to clarify its true taxonomic identity and 

phylogenetic position. 

 

Main Questions: 
 Is ATCC 2601 Saccharomyces cerevisiae or other species? 

 Have phenotypic/genotypic changes occurred in ATCC 2601 over time?  

ATCC strain # Comments 

2601TM 

lot 223396 
the earliest lot (1963); acquired from USDA as 
Saccharomyces cerevisiae  

lot 53119 created in 1998 

lot 58127915 created in 2008 

18824TM neotype strain of Saccharomyces cerevisiae  

MYA-4449TM type strain of Saccharomyces kudriavzevii 

Result 2. Multi-locus DNA sequence analyses 
Phylogenetic trees from nuclear/mitochondria rRNA genes and RPB 1 and 2 genes clearly 

indicate that ATCC 2601 is S. kudriavzevii (Sk, 99-100% of similarity), not S. cerevisiae (Sc). 

ATCC 2601 (red, lot 58127915; green, lot 223396; yellow, overlapped)  Test chemicals 

Saccharomyces cerevisiae ATCC 18824 Saccharomyces kudriavzevii ATCC MYA-4449 

Result 3. Antifungal susceptibility tests 
The susceptibility pattern of amphotericin B, nystatin, and 28 other chemicals were 

consistent in different lots of ATCC 2601 from repeated tests. The pattern was 

overall similar to those of S. cerevisiae  and S. kudriavzevii.  

2) YeastOne® Antifungal susceptibility test 

1) Chemical sensitivity assays by Biolog PM21D Microplates 

Tests 
2601 lot 
223396 

2601 lot 
58127915 

2601 lot 
53119 

S. cerevisiae 
18824 

S. kudriavzevii 
MYA-4449 

D-Galactose (F) + + + + - 

Trehalose (F) - - - + - 

D-Galactose + + + + - 

Trehalose + + + + - 
Soluble starch - - - - + 

D-Mannitol - - - - d 
Ethanol d d w w - 

w/o vitamins + + + - - 

Result 1. Physiological differences among ATCC 2601 and other species 
Among the 82 substrates tested, >70 biochemical profiles are identical in all strains tested. 

Similarity of ATCC 2601 to S. cerevisiae is 97.5% (80/82 tests), while 90.2% (74/82 tests) 

to S. kudriavzevii. The three lots of ATCC 2601 were physiologically identical.  

d, delayed positive; w, weak positive; F, fermentation 

Have phenotypic/genotypic changes occurred in ATCC 2601? 
Three lots of ATCC 2601, created within a 50 year timespan, were compared physiologically 

and genetically to uncover possible changes. The multi-locus sequences from 6 genes were 

identical to each other among the 3 lots (Result 2). No significant variations were found in 

their physiological profiles and antifungal susceptibility (Results 1 and 3).  

1) ITS+LSU rRNA (Sk 99%, Sc 98%) 2) Mt SSU rRNA (Sk 100%, Sc 90%) 

 

3) RPB1 (Sk 99%, Sc 87%) 

 

4) RPB2 (Sk 99%, Sc 87%) 

 

5) EF1α (Sk 96%, Sc 98%) 

 

Interestingly EF1α gene of ATCC 2601 is a 

hybrid type (right) of S. cerevisiae, S. 

kudriavzevii, and/or other Saccharomyces 

spp.  


