TR Ay SR IR May 20, 2025, 52(5): 2291-2301

Microbiology China CSTR: 32113.14.j.MC.240663
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.240663
http://journals.im.ac.cn/wswxtbcn Copyright ©2025 Microbiology China All Rights Reserved

= fil % £ /Y 7 1 U6 B E x5O AILAE K BY 2]

XNEHAL AL ERE ALK, ®A BEL BIA?
UNE 2, LR, TR, &7

| HESE 540 TR, 1L/ BHE 336000
2 HE¥b E¥EE, 1L HE 336000
3 VLVEARE AR ARAR, P8 BHE 336000

Xe2e, FPE, ALAE, M2, R0, fifk, BFA, 4008, D, TR, BREL w sk e it o0tk S o UE K

GREMT]. TP iR, 2025, 52(5): 2291-2301.
LIU Longxing, FU Dan, WU Youyu, HE Yilin, XU Li, SHI Jia, GE Zijie, ZOU Xiaoyi, MA Yu, DING Yaocheng, QIAN Kai. A
selenium-rich yeast strain: screening, culture condition optimization, and protecting effect against myocardial hypertrophy[J].
Microbiology China, 2025, 52(5): 2291-2301.

i E: [¥F] 2ANEBRAREARRGHERL, FINLLTEMEERK. [86] Hip
GBS R xR R . [F 3] FRBRT 60 NuA LIEH K, il kit
MFMRARFT —FEH ST RRANETAK. RHREFAM T RMENEERY, BEFL
—AP A B E AR, BT 18S M %8 A F] # A Fe X b B FF(Hanseniaspora uvarum). 52 E it
#‘szc T RABBRANG R . Ao ET R K EER A AR B, ARG BEE T A MRS T —
. EREBE TR — T RKL A NS X E| 5K, ODeo e 56 h /& ik 132, AT AR
Téﬁﬁvﬁ%‘fﬁéﬁiﬁli}? ft, S236id it M7 & & (doxorubicin, ADR)E = 7w ALle Ko R AR, [£XR]1 5
FEEE B B S LIS KA RAFE 2R, HAAI TSR AF A TERAR X, [4#] fhikh
—F H AT BEEEAR., BRI RS 5 L A BN R BE, RPN BT
o T B A, T XAy AR L RAFO B E .
XA FAREEE, ik BASMRAL; KB JLAML

TEHIE . YLVGA BE T H4(GJI2401615, JXIG-24-15-15)

This work was supported by the Jiangxi Provincial Department of Education Fund (GJJ2401615, JXJG-24-15-15).
*Corresponding author. E-mail: qqkkqian@126.com

Received: 2024-08-08; Accepted: 2024-09-17; Published online: 2024-10-24



2292 (YIS Gk Microbiol. China

A selenium-rich yeast strain: screening, culture condition optimization,
and protecting effect against myocardial hypertrophy

LIU Longxingl, FU Dan?, WU Youyul, HE Yilin®, XU Li%, SHI Jia!, GE Zijiez, 70U Xiaoyiz,
MA Yu?, DING Yaocheng?, QIAN Kai"’

1 School of Chemical and Biological Engineering, Yichun University, Yichun 336000, Jiangxi, China
2 College of Medicine, Yichun University, Yichun 336000, Jiangxi, China
3 Jiangxi Chengge Biotechnology Co., Ltd., Yichun 336000, Jiangxi, China

Abstract: [Background] The water and soil of Wentang hot spring in Yichun is rich in
selenium. In this study, a selenium-rich yeast strain was isolated from this natural selenium-rich
area. [Objective] To optimize the culture conditions of the selenium-rich yeast strain and study
the protective effect of this strain on cardiac function. [Methods] Sixty typical soil samples
were collected, from which a yeast strain with high selenium was screened out on the plate with
antibiotics. Microscopy and scanning electron microscopy showed that the isolate was a typical
yeast strain. The strain was identified by 18S sequencing as Hanseniaspora uvarum. The
addition amount and time of sodium selenate, fermentation time, and fermentation temperature
were optimized to improve the selenium content in this strain. The further scale-up fermentation
in a fermenter showed a high level of organic selenium content, and the cell density (ODeoo)
reached 132 after 56 h. Furthermore, a mouse model of cardiac hypertrophy was established
with doxorubicin to study the physiological function of selenium-rich yeast. [Results] The
selenium-rich yeast strain alleviated myocardial hypertrophy, which may be related to its
anti-oxidation and anti-apoptosis effects. [Conclusion] We successfully isolated a yeast strain
with high selenium content. The culture condition optimization and scale-up fermentation in a
5-L fermenter showed that the obtained yeast strain had a broad industrial application prospect,
and such selenium-rich yeast had a strong antioxidant activity.

Keywords: selenium-rich yeast; screening; optimization of culture conditions; fermenter;
antioxidant
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72 °C 5-10 min, 4 3§k fEAd TAEY T
(L) B A BR 28 ml R4 700 % .
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Figure 1 Screening and identification of strain Y3. A: Detection of selenium content in different yeast
strains. B: Optical microscopic observation of strain Y3. C: Electron microscopy of strain Y3. D: Phylogenetic
tree of strain Y3. In a phylogenetic tree, each node represents a taxonomic unit, and the branches following it
represent evolutionary lineages. The numbers at each branch point refer to the bootstrap values, which are

used to assess the credibility of the branch. The identifiers following the branches are the identifiers for
genomic regions, and the length of the branches represents the degree of change in the evolutionary lineage.
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Figure 2 Effect of sodium selenium concentration (A) and adding time (B) for yeast fermentation.
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Figure 3  Effect of fermentation time (A) and temperature (B) for yeast fermentation.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2298

(DGX7ES ik

Microbiol. China
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Figure 4 Fermentation amplification experiment of
selenium-enriched yeast in 5 L fermenter.
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Figure 5

Selenium-rich yeast improved myocardial hypertrophy in mice and Cardiomyocytes protein

changes in different animal groups. A: Map of gross heart. B: Hematoxylin-eosin staining map. C:
Representative M-mode echocardiographic images in short axis from each group. D: The heart/body weight
ration of mice in different groups (HW/BW stands for the heart weight to body weight ratio). E: The
lung/body weight ration of mice in different groups. F: The lung/body weight ration of mice in different
groups (LW/BW stands for the lung weight to body weight ratio). G: The protein immunoblotting map. H-L:
Immunoblot analysis of the expression of Bcl-2, Bax, SOD1, GPX4, NF-kB proteins. *: P<0.05; **: P<0.01.
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