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Abstract The Tibet Autonomous Region in China has a unique geographical environment and may harbor
abundant microbial diversity. Therefore, studies on microbial strains from Tibet are important for the exploration
of biodiversity in China. Yeast strains have widespread application potential in food, chemical, and bioenergy
production, but so far, only a few studies have been conducted on yeast strains from Tibet. In this study, ten yeast
strains from soil, lichen, and plant samples from Tibet were collected and characterized. Subsequently, the stress
resistance of these yeasts and the antioxidant resistance of cell wall polysaccharides from the Saccharomyces
cerevisiae strains were compared. Among these yeast strains, the isolates of 1-5-2, B02, H1, SD32, and SD29
are unconventional yeast strains belonging to five different genera. These yeast strains were identified as
Occultifur kilbournensis, Coniochaeta mutabilis, Pichia pijperi, Debaryomyces fabryi, and Candida fermentati.
This is the first report on the isolation of these species from plants of Gentiana robusta, Camellia sinensis, and
stolon of Cleisostoma sagittiforme grown in Tibet. Five budding yeast S. cerevisiae strains were isolated from
lichen, glacial water, highland barley wine starter, and soil. It was found that S. cerevisiae strain 2-2 from lichen
and S. cerevisiae strain SC2-1 from the soil both had good tolerance to environmental stress conditions such as
acetic acid, hydrogen peroxide, and high temperatures. In addition, the cell wall polysaccharides of S. cerevisiae
strains SC12 and SC2-1 isolated from the soil sample showed relatively higher oxidation resistance than that of
the other strains, with their Trolox equivalent being 55.24 mmol g” L and 46.57 mmol g" L, respectively. Our
studies revealed the rich biodiversity of yeast strains in Tibet, and the yeast strains that are tolerant to adverse
environments provide a basis for the further development and utilization of natural yeast strains in China.

Keywords soil yeast diversity; strain identification; environmental stress tolerance; cell wall polysaccharide;
oxidation resistance
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Fig. 1 Phylogenetic analysis of yeast strains isolated from Tibet
based on 26S rDNA D1/D2 sequence.
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Table 1 Sources and identification of the sample strains

Hitk44 S Strain code k5 Source AU Ff The most similar species i KAH{ELE Maximum similarity
1-5-2 HIHLZRIT Gentiana robusta Occultifur kilbournensis 100.00%
B02 +1% Soil Coniochaeta mutabilis 96.97%
H1 4% Soil Pichia pijperi 96.03%
SD32 FM A2 Camellia sinensis flower Debaryomyces fabryi 100.00%

7 8 R P >4 ) B AR , )

i) Tibetan Cleisostoma sagittiforme Garay creeping roots LTl LR
2-2 A% Usnea diffracta Vain. Saccharomyces cerevisiae 99.47%
4a1 H A Hordeum vulgare koji S. cerevisiae 99.65%
5-1 vk)Il7K Glacier water S. cerevisiae 99.64%
SC2-1 +3 Soil S. cerevisiae 99.82%
SC 12 +1E Soil S. cerevisiae 99.82%
S288C SO = A B B Type yeast strain S. cerevisiae —
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Fig. 4 Comparison in stress resistance of certain industrial
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