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Abstract 35 
The genus Kazachstania Zubkova was once introduced as a monotypic genus including 36 
Kazachstania viticola Zubkova (1971). Then, a large number of species were accom-37 
modated to the genus. However, the phylogenetic analyses indicated that the genus is 38 
extremely diverse, since the species concerned, including Kazachstania viticola, the type 39 
species, had quite long branches in the phylogenetic trees. The calculated pair-wise 40 
sequence similarities of K. viticola were quite low (89.4 - 94.6%) to the remaining species. 41 



 2 

The phylogenetic data obtained indicated that the genus Kazachstania is subdivided into 42 
several taxonomic homogeneous-natured taxa at the generic level. As a first case, the new 43 
genus Vanderwaltomyces was proposed for Kazachstania africana as Vanderwaltomyces 44 
africanus. 45 
 46 
 47 
   The genus Kazachstania Zubkova was introduced as a monotypic genus with 48 
Kazachstania viticola Zubkova (1971). Later, a large number of species were 49 
accommodated to the genus (Kurtzman 2003; Vaughan-Martini et al. 2011). However, the 50 
several species of the genus had quite long phylogenetic branches, along with the type 51 
species, K. viticola, in the phylogenetic tree (Vaughan-Martini et al. 2011). Such 52 
phenomena suggest that the genus is quite diverse phylogenetically and taxonomically.  53 

 54 
This paper deals with the presently available sequence data and gives the different 55 

conclusion that the genus Kazachstania has to be subdivided into five or more groups at 56 
the generic level since the genus is taxonomic heterogeneous-natured. In this paper, the 57 
monotypic new genus Vanderwaltomyces is introduced with the new combination, 58 
Vanderwaltomyces africanus.  59 

 60 
The phylogenetic trees based on the 26S rRNA gene D1/D2 domain sequences (LSU 61 

D1/D2) was constructed by the neighbour-joining method (Fig. 1). First of all, 62 
Kazachstania viticola, the type species of the genus showed a very long phylogenetic 63 
branch, along with the several representative species, i.e., K. telluris, K. sinensis. K. 64 
kunashirensis and K. transvaalensis. In fact, the pair-wise sequence similarities of K. 65 
viticola were quite low (89.4 - 94.6%) to the remaining species (Table 1). Differing from 66 
Lipomyces starkeyi and its relatives (Lipomycetaceae) (Yamada et al. 2022) as well as 67 
Octowsporomyces octosporus and Octosporomyces osmophilus (Schizosaccharo-68 
mycetaceae) (Vu et al. 2022a), K. viticola should constitute the monotypic genus 69 
Kazachstania again. And the several species mentioned above had to make their own 70 
respective genera. The construction of respective genera was supported by the calculated 71 
sequence similarities (89.4 - 94.6%). Namely, the similarities did not exceed 98% or more 72 
(Yamada et al. 2022; Vu et al. 2022a, b; Yamada 2023; Malimas et al. 2023a, b). Inci-73 
dentally, the sequence similarity was 94.1% between Vanderwaltozyma polyspora and 74 
Saccharomyces cerevisiae used as reference standards as well as the similarities were 94.0 75 
- 97.5% among the four Lipomycetaceous yeast genera. 76 

Kazachstania bulderi, K. barnettii, K. turicensis and K. exigua constituted a common 77 
cluster, designated as cluster a. The calculated sequence similarities were 98.5 - 99.4%, 78 
the values of which allow to produce an additional independent taxonomic homogeneous-79 
natured genus. Kasachstania humilis (= Candida humilis = Kazachstania humilis f.a.; 80 
Lachance 2012) was connected to the member of cluster a with the similarities 96.9 - 81 
97.8% (Table 1). 82 
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Kazachstania servazzii and K. unispora produced a cluster, designated as cluster b 83 
with the similarity 98.9%, the value of which is also able to produce an independent and 84 
taxonomic homogeneous-natured genus. 85 

Concerning the remaining four species, K. lodderae, K. spenserorum, K. piceae and K. 86 
rosinii made a cluster, designated as cluster g, whose sequence similarities were 95.3 - 87 
97.8%. Finally, the calculated similarity between K. africana and K. martiniae was 96.6%.   88 

 89 
In the phylogenetic tree based on the 18S rRNA gene sequences (SSU) derived from 90 

the neighbour-joining method (Fig. 2), the phylogenetic branches of the representative 91 
species were very short as already reported (Malimas et al. 2023a), when compared with 92 
those of LSU D1/D2. The cluster of V. polyspora and S. cerevisiae was surprisingly 93 
migrated within the genus Kazachstania, indicating that the species was not tightly 94 
coupled to one another in the genus, due to a taxonomic heterogeneous-natured taxon.    95 

The calculated sequence similarities were widely distributed and very high (96.1 - 96 
99.8%) within the genus (Table 2). Incidentally, the similarity was 98.8% between V. 97 
polyspora and S. cerecisiae. 98 

 99 
In the phylogenetic tree based on the concatenated sequences from the 18S rRNA 100 

genes and 26S rRNA gene D1/D2 domains derived from neighbour-joining (Fig. 3), the 101 
reference standards or controls, V. polyspora and S. cerevisiae were also included in the 102 
genus Kzachstania. Such a phenomenon was due to the phylogenetic diversity of the 103 
genus. In fact, the calculated sequence similarities were 95.2 - 99.8%. (Table 3). 104 
Incidentally, the similarity was 97.6% between V. polyspora and S. cerecisiae.  105 

 Considering the phylogeny, it is reasonable that the phylogenetic position of the 106 
genus Kazachstania was located between the genera Sacchromyces and Vanderwaltozyma 107 
(Kurtzman 2003) and the two species used as reference standards migrated easily within 108 
the genus Kazachstania that was quite diverse phylogenetically.   109 

 110 
Kazachstania africana (van der Walt) Kurtzman (2003) was first described as 111 

Kluyveromyces afrinanus van der Walt (1956). However, the species quite differed in its 112 
phylogenetic position from the type species, Kluyveromyces marxianus (Hansen) van der 113 
Walt (1971), the genus Kluyveromyces van der Walt (Kurtzman 2003; Vaughan-Martini et 114 
al. 2011). In the present study, the species was located at a special position phylogeneti-115 
cally (Fig. 1) and the calculated sequence similarity of K. africana was 96.6%, i.e., below 116 
98%, to Kazachstania martiniae (Table 1) (Yamada et al. 2022; Vu et al. 2022a, b; Yamada 117 
2023; Malimas et al. 2023a, b). Thus, it is obvious that a different genus can be given to 118 
Kazachstania africana.    119 

 120 
The family Saccharomycetaceae 121 
 122 
Vanderwaltomyces Malimas, Vu, Yukphan, Tanasupawat et Yamada gen. nov. 123 
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 124 
Vanderwaltomyces (Van.der.wal’to.my.ces. N. L. masc. n. Vaanderwaltomyces,  van 125 

der Walt fungus, in honour of Professor Dr. Johannes P. van der Walt, South African yeast 126 
taxonomist, who contributed greatly to the yeast systematics) 127 

Cells occur singly, in pairs or short chain (Vaughan-Martini et al. 2011). Conjugating 128 
cells may be present. Growth is butyrous. Asci arise directly from diploid cells. One to 16 129 
or more oblong or reniform ascospores were formed. The spores are liberated from the 130 
ascus soon after formation. Glucose and galactose are feremnted. Growh occurs on 131 
glucose, galactose, DL-lactate and D-gluconate (Vaughan-Martini et al. 2011).  132 

MycoBank number is /////////. 133 
The type species is Vanderwaltomyces africanus. 134 
 135 
Vanderwaltomyces africanus (van der Walt) Malimas, Vu, Yukphan, Tanasupawat et 136 

Yamada comb. nov. 137 
Basionym: Kluyveromyces africanus van der Walt, Antonie van Leeuwenhoek 22: 325, 138 

1956. 139 
Synonym: Kazachstania africana (van der Walt) Kurtzman (2003). 140 
The type strain is CBS 2517. 141 
MycoBank number is //////.// 142 
 143 
As described above, the genus Kazachstania is taxonomically and phylogenetically 144 

quite diverse. The remaining species of the genus are to be candidates assignable to new 145 
genera.  146 
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Table 1. The pair-wise sequence similarity in the 26S rRNA gene D1/D2 domain sequences in Kazachstania species. 

1. K. africana; 2. K. martiniae; 3. K. lodderae; 4. K. spencerorum; 5. K. piceae; 6. K. rosinii; 7. K. transvaalensis; 8. K. servazzii; 9. K. unispora; 10. K. kunashirensis; 
11. K. sinensis; 12. K. viticola; 13. K. telluris; 14. K. humilis; 15. K. exigua; 16. K. turicensis; 17. K. barnettii; 18. K. bulderi; 19. Saccharomyces cerevisiae; 20. 
Vanderwaltozyma polyspora; 21. Lipomyces starkeyi; 22. Waltomyces lipofer; 23. Dipoascopsis uninucleata; 24. Kawasakia arxii. The total sequences were of 557 - 
568 bases. For the strains used, refer to Figs. 
 
 

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 100                    
2 96.6 100                   
3 95.7 96.4 100                  
4 95.0 95.0 97.6 100                 
5  95.8 96.2 97.5 96.6 100                
6 94.8 95.3 96.6 95.3 97.8 100               
7  92.1 91.2 90.5 90.3 91.0 91.4 100              
8  95.8 97.1 96.2 95.0 95.8 95.3 91.9 100             
9  96.6 96.7 96.4 95.1 96.7 95.8 91.6 98.9 100            

10  94.1 94.4 94.8 93.9 94.2 93.4 90.8 95.9 96.0 100           
11 91.2 91.4 92.5 92.0 91.2 91.6 88.2 92.8 92.8 92.1 100          
12  94.1 94.6 94.6 94.4 94.2 93.0 89.6 94.2 94.8 94.4 91.8 100         
13  90.3 90.9 91.4 90.1 90.1 90.3 89.4 92.5 92.1 91.4 89.5 89.4 100        
14 92.5 93.0 94.1 92.5 92.5 93.0 89.8 94.1 93.5 94.9 92.7 92.1 91.9 100       
15 93.0 93.0 92.6 92.1 92.3 92.1 89.4 93.0 93.2 94.9 91.1 91.9 91.0 96.9 100      
16  92.6 92.5 92.8 92.5 92.5 92.6 90.0 93.5 93.4 95.1 91.8 91.9 91.2 97.1 98.9 100     
17 92.3 92.5 92.8 92.5 92.1 92.3 89.6 93.5 93.0 94.8 91.8 91.9 91.6 97.8 98.5 99.2 100    
18  92.5 92.6 93.0 92.6 92.3 92.5 89.8 93.5 93.2 94.9 91.6 91.8 91.4 97.3 98.7 99.4 99.4 100   
19 95.8 95.7 95.0 94.4 94.6 94.2 90.3 95.5 95.8 93.5 92.1 93.7 90.5 92.8 93.5 93.4 92.6 92.8 100  
20 94.0 93.0 92.6 91.2 92.8 92.8 88.3 92.6 93.2 92.8 89.3 92.1 88.7 91.4 91.7 91.9 91.2 91.4 94.1 100 
Species 21 22 23 24                 
21 100                    
22 95.2 100                   
23 95.7 94.0 100                  
24 97.5 94.1 95.4 100                 

 
 
 
Table 2. The pair-wise sequence similarity in the 18S rRNA gene sequences in Kazachstania species.  

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 100                    
2 98.5 100                   
3 99.0 99.0 100                  
4 98.8 99.1 99.5 100                 
5  99.0 98.8 99.4 99.2 100                
6 99.0 98.7 99.2 99.1 99.7 100               
7  97.5 98.0 97.8 97.8 97.8 97.8 100              
8  97.3 97.8 97.4 97.5 97.5 97.5 98.1 100             
9  97.3 97.8 97.4 97.5 97.5 97.5 98.3 99.7 100            

10  98.8 99.3 99.5 99.4 99.3 99.1 97.6 97.5 97.5 100           
11 98.1 98.2 98.0 97.8 98.1 98.2 98.0 98.3 98.5 98.1 100          
12  98.5 98.6 98.8 98.7 98.8 98.7 97.4 97.8 97.6 99.0 98.4 100         
13  96.8 97.0 96.9 96.6 96.9 96.9 97.1 97.9 979 96.8 97.6 97.1 100        
14 98.5 98.9 99.0 98.8 98.8 98.8 97.4 97.3 97.5 99.4 98.2 98.8 96.6 100       
15 98.5 98.9 99.0 98.8 98.8 98.8 97.3 97.3 97.4 99.4 98.4 98.8 96.6 99.5 100      
16  98.5 99.0 99.1 98.9 98.8 98.7 97.4 97.3 97.4 99.5 98.4 98.8 96.7 99.5 99.6 100     
17 98.4 98.8 98.9 98.8 98.7 98.5 97.2 97.1 97.3 99.3 98.2 98.7 96.5 99.3 99.8 99.7 100    
18  98.6 99.0 99.1 99.0 98.9 98.8 97.4 97.4 97.5 99.5 98.4 98.9 96.7 99.5 99.8 99.9 99.7 100   
19 98.7 99.2 99.1 98.9 99.0 98.8 97.8 97.7 97.7 99.4 98.2 98.8 97.1 98.8 98.8 98.9 98.7 99.0 100  
20 98.0 98.9 98.2 98.3 98.4 98.1 97.4 97.4 97.4 98.5 97.8 98.2 96.8 98.1 98.2 98.3 98.1 98.4 98.8 100 
Species 21 22 23 24                 
21 100                    
22 95.5 100                   
23 95.7 97.6 100                  
24 95.9 96.7 97.5 100                 

1. K. africana; 2. K. martiniae; 3. K. lodderae; 4. K. spencerorum; 5. K. piceae; 6. K. rosinii; 7. K. transvaalensis; 8. K. servazzii; 9. K. unispora; 10. K. kunashirensis; 11. K. 
sinensis; 12. K. viticola; 13. K. telluris; 14. K. humilis; 15. K. exigua; 16. K. turicensis; 17. K. barnettii; 18. K. bulderi; 19. Saccharomyces cerevisiae; 20. Vanderwaltozyma 
polyspora; 21. Lipomyces starkeyi; 22. Waltomyces lipofer; 23. Dipoascopsis uninucleata; 24. Kawasakia arxii. The total sequences were of 1704 - 1709 bases. For the strains 
used, refer to Figs.  
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 225 
 226 
 227 

Table 3. The pair-wise sequence similarity in the concatenated sequences from the 18S rRNA genes and 26S rRNA gene D1/D2 domains in Kazachstania 
species. 

1. K. africana; 2. K. martiniae; 3. K. lodderae; 4. K. spencerorum; 5. K. piceae; 6. K. rosinii; 7. K. transvaalensis; 8. K. servazzii; 9. K. unispora; 10. K. kunashirensis; 
11. K. sinensis; 12. K. viticola; 13. K. telluris; 14. K. humilis; 15. K. exigua; 16. K. turicensis; 17. K. barnettii; 18. K. bulderi; 19. Saccharomyces cerevisiae; 20. 
Vanderwaltozyma polyspora; 21. Lipomyces starkeyi; 22. Waltomyces lipofer; 23. Dipoascopsis uninucleata; 24. Kawasakia arxii. The total sequences were of 2256 
- 2276 bases. For the strains used, refer to Figs.  
 
 
 

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 100                    
2 98.0 100                   
3 98.2 98.4 100                  
4 97.9 98.0 99.1 100                 
5  98.2 98.1 98.9 98.5 100                
6 97.9 97.8 98.6 98.1 99.2 100               
7  96.2 96.3 96.0 96.0 96.1 96.2 100              
8  96.9 97.6 97.1 96.9 97.1 96.9 96.6 100             
9  96.9 97.6 97.1 96.9 97.1 96.9 96.7 99.8 100            

10  97.7 98.2 98.5 98.0 98.1 97.7 95.9 97.1 97.1 100           
11 96.4 96.5 96.6 96.4 96.4 96.6 95.5 97.0 97.1 96.6 100          
12  97.4 97.6 97.8 97.6 97.7 97.3 95.4 96.9 96.8 98.0 96.7 100         
13  95.2 95.4 95.5 95.0 95.2 95.3 95.2 96.6 96.6 95.5 95.6 95.2 100        
14 97.0 97.5 97.9 97.3 97.3 97.4 95.5 96.5 96.7 98.3 96.9 97.3 95.4 100       
15 97.2 97.5 97.6 97.2 97.2 97.2 95.4 96.2 96.3 98.3 96.6 97.2 95.2 98.9 100      
16  97.1 97.4 97.6 97.3 97.3 97.3 95.5 96.4 96.5 98.4 96.7 97.3 95.3 98.9 99.6 100     
17 96.9 97.3 97.5 97.3 97.1 97.0 95.3 96.3 96.4 98.2 96.6 97.1 95.3 98.9 99.3 99.6 100    
18  97.1 97.5 97.7 97.4 97.3 97.3 95.5 96.4 96.5 98.4 96.7 97.3 95.4 99.0 99.6 99.8 99.6 100   
19 98.0 98.3 98.0 97.8 97.9 97.7 95.9 97.1 97.1 98.0 96.7 97.5 95.4 97.4 97.6 97.6 97.3 97.5 100  
20 97.0 97.5 96.9 96.5 97.0 96.8 95.2 96.2 96.2 97.2 95.7 96.7 94.8 96.5 96.7 96.8 96.5 96.7 97.6 100 
Species 21 22 23 24                 
21 100                    
22 95.4 100                   
23 95.7 96.7 100                  
24 96.3 96.1 97.0 100                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig, 1. The phylogenetic tree based on the 26S rRNA gene D1/D2 domain sequences with 548 bases derived from the neighbour-joining method. 

The numerals at the nodes of respective branches indicate bootstrap values (%) deduced from 1000 replications. 

 

 Kazachstania bulderi NRRL Y-27203T (NG055022) 
 Kazachstania barnettii NRRL Y-27223T (NG055025) 
 Kazachstania turicensis NRRL Y-27345T (NG058312) 
 Kazachstania exigua NRRL Y-12640T (NG055049) 
 Kazachstania humilis NRRL Y-17074T (NG055707) 

 Kazachstania telluris NRRL Y-4302T (NG055073) 
 Kazachstania sinensis NRRL Y-27222T (AF398484) 

 Kazachstania kunashirensis NRRL Y-27209T (NG055024) 
 Kazachstania viticola NRRL Y-27206T (NG042625) 

 Kazachstania servazzii NRRL Y-12661T (NG055029) 
 Kazachstania unispora NRRL Y-1556T (NG055027) 

 Kazachstania transvaalensis CBS 2186T (NG055026) 
 Kazachstania africana NRRL Y-8276T (NG055030) 
 Kazachstania martiniae NRRL Y-409T (NG055023) 

 Kazachstania lodderae NRRL Y-8280T (NG055032) 
 Kazachstania spencerorum NRRL Y-17920T (NG055033) 

 Kazachstania piceae NRRL Y-17977T (U84346) 
 Kazachstania rosinii NRRL Y-17919T (NG055031) 

 Saccharomyces cerevisiae NRRL Y-12632T (AY048154) 
 Vanderwaltozyma polyspora NRRL Y-8283T (JQ689021) 

 Lipomyces starkeyi  NRRL Y-11557T (U45824) 

  Kawasakia arxii  NRRL Y-17921T (KY108296) 

 
 Dipodascopsis uninucleata var. uninucleata NRRL Y-17583T (U40137) 

 
 Waltomyces lipofer  NRRL Y-11555T (U76533) 

  Schizosaccharomyces pombe NRRL Y-12796T (AY048171) 
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Fig, 2. The phylogenetic tree based on the 18S rRNA gene sequences with 1630 bases derived from the neighbour-joining method. The numerals 
at the nodes of respective branches indicate bootstrap values (%) deduced from 1000 replications. 

 Kazachstania turicensis NRRL Y-27345T (AY046240) 
 Kazachstania barnettii NRRL Y-27223T (NG063105) 
 Kazachstania bulderi NRRL Y-27203T (NG063243) 
 Kazachstania exigua NRRL Y-12640T (FJ153135) 
 Kazachstania humilis NRRL Y-17074T (AY046243) 

 Kazachstania kunashirensis NRRL Y-27209T (NG064818) 
 Kazachstania spencerorum NRRL Y-17920T (NG063107) 

 Kazachstania lodderae NRRL Y-8280T (X83824) 

 
Kazachstania piceae NRRL Y-17977T (AY046233) 
 Kazachstania rosinii NRRL Y-17919T (NG063108) 

 Kazachstania africana NRRL Y-8276T (NG063237) 
 Kazachstania viticola NRRL Y-27206T (NG063240) 

 Saccharomyces cerevisiae NRRL Y-12632T (Z75578) 
 Kazachstania martiniae NRRL Y-409T (NG063239) 

 Vanderwaltozyma polyspora NRRL Y-8283T (JQ698890) 
 Kazachstania sinensis NRRL Y-27222T (AY046238) 

 Kazachstania transvaalensis CBS 2186T (NG063238) 
 Kazachstania servazzii NRRL Y-12661T (NG064888) 

 Kazachstania unispora NRRL Y-1556T (NG063236) 
 Kazachstania telluris NRRL Y-4302T (NG063241) 

 Lipomyces starkeyi  NRRL Y-11557T (JQ698932) 

 
 Dipodascopsis uninucleata var. uninucleata NRRL Y-17583T (NG062699) 

 Waltomyces lipofer  NRRL Y-11555T (X69848) 
 Kawasakia arxii  NRRL Y-17921T (NG062710) 

 Schizosaccharomyces pombe NRRL Y-12796T (NG070697) 
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Fig, 3. The phylogenetic tree based on the concatenated sequences from the18S rRNA genes and 26S rRNA gene D1/D2 domains with 2178 

bases derived from the neighbour-joining method. The numerals at the nodes of respective branches indicate bootstrap values (%) deduced from 

1000 replications. 
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