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activities, including immune stimulation. Previous studies in our laboratory have shown that yeast
chs3A spores exposed in the glucan layer can activate immune effects more effectively than
trophoblasts. However, chs3A spores are formed within the ascospores and are encapsulated by
the ascospore cell wall, which greatly limits their direct application.[Objective] To explore whether
the lysates of chs3A asci have the potential to be used as novel immune-stimulating dietary
supplements. [Methods] We prepared chs3A asci lysates by ultrasonic freeze drying, enzymatic
freeze drying, and enzymatic-assisted ultrasonic freeze drying and then explored their immune
effects in depth. [Results] The chs3A asci lysate prepared by ultrasonic freeze drying induced the
highest level of inflammatory cytokines compared with the vegetative cell lysate and chs3A spores,
and the asci lysate achieved immunostimulatory responses through activation of Dectin-1 receptor.
Further studies showed that the chs3A asci lysate also exhibited immunostimulatory activity and
trained immunity-inducing ability in mice. [Conclusion] The chs3A asci lysate has great potential
as a highly effective immunostimulatory dietary supplement.

Keywords: Saccharomyces cerevisiae; yeast B-glucan; dietary supplement; immune stimulation;
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Table 1

Name siRNA sequences (5—3")
Dectin-1 siRNA ~ GCUGUUACCUAUUUAGCUUATAT;

Double-stranded siRNA sequences

(mouse) AAGCUAAAUAGGUAACAGCATAT
Control siRNA UUCUCCGAACGUGUCACGULtt;
(mouse) ACGUGACACGUUCGGAGAALt
GAPDH siRNA  CACUCAAGAUUGUCAGCAAJTJT;
(mouse) UUGCUGACAAUCUUGAGUGATAT

x2 HrERERSIF

Table 2 Target gene primer sequences

Primers name Primer sequences (5'—3")

mRNA-M-GAPDH-F  GCCAAAAGGGTCATCATCTC
mRNA-M-GAPDH-R  GTAGAGGCAGGGATGATGTTC
mRNA-M-Dectin-1-F  GACTTCAGCACTCAAGACATCC
mRNA-M-Dectin-1-R  TTGTGTCGCCAAAATGCTAGG
mRNA-M-B-actin-F GGCTGTATTCCCCTCCATCG

mRNA-M-B-actin-R CCAGTTGGTAACAATGCCATGT
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Figure 1 Preparation of chs3A asci lysate by ultrasonic freeze drying and analysis of their immunostimulatory
effects. A: Schematic diagram of the preparation of the asci lysate; B: ELISA to detect that chs3A asci lysate
prepared under different conditions stimulated the secretion of TNF-a by murine-derived macrophages; C: ELISA
to detect that chs3A asci lysate prepared under different conditions stimulated the secretion of IL-6 by murine-
derived macrophages; D: ELISA to detect that chs3A asci lysate and chs3A spore stimulate the secretion of TNF-a
level by murine-derived macrophages, respectively; E: ELISA to detect the secretion of IL-6 level by murine-
derived macrophages stimulated by chs3A asci lysate and chs3A spores, respectively. *: P<0.05; **: P<0.01; ***:

P<0.001; ns: No significant differences. The same as below.
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Figure 2 chs3A asci lysate activate murine-derived macrophages immune system. A: ELISA for chs3A asci
lysate and vegetative cell lysate to stimulate murine-derived macrophages to secrete TNF-a levels; B: ELISA for
chs3A asci lysate and vegetative cell lysate to stimulate murine-derived macrophages to secrete IL-6 levels; C:
ELISA for each yeast asci lysate to stimulate murine-derived macrophages to secrete TNF-a levels, respectively;

D: ELISA for each yeast asci lysate stimulates IL-6 secretion by murine-derived macrophages, respectively.
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Figure 3

chs3A asci lysate induce cytokines production of murine-derived macrophages via Dectin-1 signal. A:

RT-qPCR to detect the relative expression of Dectin-1 mRNA; B: ELISA to detect the level of TNF-a secreted by
murine-derived macrophages stimulated by chs3A asci lysate to Dectin-1 knockdown; C: ELISA to detect the

level of IL-6 secreted by murine-derived macrophages stimulated by chs3A asci lysate to Dectin-1 knockdown.
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Figure 4 chs3A asci lysate activate mouse peritoneal primary macrophage cell immune system. A: ELISA to

detect the level of TNF-a secretion by primary macrophages stimulated by chs3A asci lysate and vegetative cell
lysate; B: ELISA to detect the level of IL-6 secretion by primary macrophages stimulated by chs3A asci lysate
and vegetative cell lysate; C: ELISA to detect the level of TNF-a secretion by primary macrophages stimulated
by yeast asci lysate between them; D: ELISA for stimulation of primary macrophage secretion of IL-6 levels

between yeast asci lysates.
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Figure 5 chs3A asci lysate induce cytokines production of mouse peritoneal primary macrophage cells via
Dectin-1 signal. A: RT-qPCR to detect the relative expression of Dectin-1 mRNA; B: ELISA to detect the level of
TNF-a secreted by Dectin-1 knockdown primary macrophages stimulated by chs3A asci lysate; C: ELISA to
detect the level of IL-6 secreted by chs3A asci lysate stimulated by Dectin-1 knockdown primary macrophages.
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Figure 6

chs3A asci lysate activate cells to secrete cytokines in vivo of mice. A: Values of body weight changes

in mice during one week of gavage of chs3A asci lysate; B: ELISA for TNF-a levels in serum of chs3A asci lysate

stimulated mice; C: ELISA for IL-6 levels in serum of c/s3A asci lysate stimulated mice.
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chs3A asci lysate induce trained immunity. A: Schematic of chs3A asci lysate training immunity; B:

ELISA to detect TNF-a levels in serum from mice in activated and inactivated states; C: ELISA to detect IL-6
levels in serum from mice in activated and inactivated states; D: ELISA to detect TNF-a levels secreted by LPS-

stimulated primary macrophages in mice; E: ELISA to detect IL-6 levels secreted by LPS-stimulated mouse

primary macrophages.
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