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Physiological Characteristics and Transcriptomic Analysis of Saccharomyces cerevisiae under Carvacrol Stress
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Abstract: This study investigated the effect of carvacrol stress on the physiological characteristics and transcriptome of
Saccharomyces cerevisiae, a common spoilage yeast in fruit and vegetable products. The results showed that the minimum
inhibitory concentration (MIC) of carvacrol on S. cerevisiae was 160 ug/mL. With the increase in temperature (2040 C),
the inhibitory effect of carvacrol (160 ug/mL) on yeast growth gradually increased. Environmental pH (3—4.5) had no
significant impact on the inhibitory effect of carvacrol. However, the addition of fructose (20-80 g/L) significantly reduced
the antifungal activity. Carvacrol treatment damaged the structure of the cell envelope of S. cerevisiae, increased the plasma
membrane permeability and caused plasma membrane depolarization, resulting in leakage of intracellular substances, a
decrease in mitochondrial membrane potential, an imbalance in intracellular Ca’" homeostasis, and a decrease in intracellular
ATP content. The transcriptomic analysis revealed that carvacrol stress inhibited the biosynthesis of mitochondrial
respiratory chain complexes, ATP synthase and mitochondrial ribosome (MR) proteins, which could block electron transport
along the respiratory chain and interfere with life activities related to MR.
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#1  real-time PCRY |35
Table1 Primer sequences used for real-time PCR

Eo| SIFE (5°-30)
F: ACCGCTGCTCAATCTTCTTC

Acti R: ATGATGGAGTTGTAAGTAGTTTGG
ATP20 F: CCAGTGGGTTGGTTTCTAAAG
R: ACTGAATACCATATGCGCCA
COX5A F: AACACTTTTACTAGAGCTGGTGGACT
R: ATTGGACCTGAGAATAACCACCCC
CR7 F: TTTTGAAGTCACCCGTCCTC
0 R: TCTTGGGCTTTGATCCATTC
RSMI9 F: ACCGGCAGCTAGACTTTTATC
R: ATTGGAGTGCCCTTAGTCATG
1.4 HdREabrs

A scie ) EE3 IRk, SER R x+sRoan. (EH
SPSS 25.0% {1} S 56 &5 k47 HLR K 75 % 73 Hr Al Duncan
ZHWKKR, P<0.05%/R%ERE#F. KHOrigin
2022, Adobe Illustrator 2022 % 44F 214 .
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i 0 i IR 2t R 255 ) B AL A
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Fig.1  Growth curves of S. cerevisiae cultivated with carvacrol at

different concentrations
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Fig.2  Influence of temperature (A), pH (B) and fructose (C) on the

inhibitory effect of carvacrol against S. cerevisiae
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Fig.3  Effect of carvacrol on the cellular morphology of S. cerevisiae
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Fig. 4  Effect of carvacrol treatment on extracellular DNA content (A) and

P

relative PI fluorescence intensity (B) of S. cerevisiae
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Fig. 5  Effect of carvacrol on the cell membrane potential of S. cerevisiae
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Fig. 6  Effect of carvacrol on the mitochondrial membrane potential (A) and
ATP content (B) of S. cerevisiae
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