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Abstract: As an edible eukaryotic microorganism, Saccharomyces cerevisiae has the characteristics of high
safety, rapid proliferation, low cost, easy transformation, etc. It has been widely used to produce vaccines,
antibodies, insulin, etc. Up to now, yeast components, such as cell wall and yeast microcapsules, have been widely
used in the treatment of tumors, inflammatory virus infection, post-traumatic osteoarthritis and other diseases.
Among them, the components of yeast cell membrane are relatively simple and stable, which are easy to be
extracted on a large scale. Therefore, yeast cell membrane material was used to construct yeast membrane vesicle
nanosystem, and its biomedical application was preliminarily explored. In this study, Saccharomyces cerevisiae
membrane vesicle (SMV) was prepared by co-extrusion method, and the particle size and surface potential of SMV,
drug loading and release characteristics, stability, cell safety, and in vitro therapeutic effect were investigated. The
results showed that the average particle size of SMV was 185.1 nm. Curcumin and silica nanoparticles were
effectively encapsulated by co-incubation and ultrasonic methods, and the characteristics of cell membrane proteins
were maintained. Moreover, SMV had good stability and biocompatibility. In addition, SMV could be effectively
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uptaken by macrophages RAW 264.7, and curcumin loaded SMV could effectively eliminate reactive oxygen

species (ROS). In conclusion, the yeast plasma membrane vesicles prepared in this study could effectively deliver

curcumin drugs and encapsulate nanoparticles, and could be effectively absorbed by macrophages and effectively

eliminate ROS, providing new ideas and new methods for biomedical applications of yeast membrane materials.

Key words: cell-derived microparticle; nanomedicine; Saccharomyces cerevisiae; cell membrane; nanoparticle

drug delivery system
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absorbance at 600 nm with time when yeast cells were pretreated and enzymatically hydrolyzed by snail enzyme. n = 3, x = s; C: The

changes of absorbance at 600 nm with time when yeast cells of different concentrations were hydrolyzed by snail enzyme. n = 3, x + s; D:

Observation of yeast cells and protoplasts under light microscope. Scale bar: 50 um; E: Confocal imaging of Hoechst and Dil stained

protoplasts and yeast cells. Scale bar: 100 um; F: Sucrose gradient centrifugation of yeast cell breaking liquid; G: Sodium dodecyl-sulfate

polyacrylamide gel electrophoresis (SDS-PAGE) of cell breaking liquid (1) and yeast plasma membrane (2)
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Figure 2 Characterizations of Saccharomyces cerevisiae membrane vesicle (SMV). A: Transmission electron microscope (TEM) image of

SMV. Scale bar: 100 nm; B: Particle size of SMV; C: The stability of SMV with time. PBS: Phosphate buffered saline; SIF: Simulated

intestinal fluid; SGF: Simulated gastric fluid
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Figure 3 Cytotoxicity of SMV. A: After incubation with different concentrations of SMV for 24 h, living cells and dead cells double

stained with calcein AM/PI living/dead cell double staining kit were observed under confocal microscope. Scale bar: 100 um; B: The

average PI fluorescence intensity in different groups; C: Cell viability of Caco-2 macrophages exposed to SMV for 24 h. n =6, x = s; D: Cell
viability of RAW 264.7 macrophages exposed to SMV for 12,24 and 48 h.n=6,x+ s
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Figure 4 Cellular uptake of SMV. A: Confocal imaging of SMV taken by RAW 264.7 macrophages. Scale bar: 5 pm; B: Confocal images
of SMV gradually taken by RAW 264.7 macrophages over time. Scale bar: 20 pm

10 KN, SMV@SiO, [ ki 42 35 A kA= B AR 4k, 156 B
FAEBLHL B 18 1) pH 55 2% 40 R AT o] DR 3R BRI T 1)
6 SMVE&Z% Cur

Cur /& M ZE B AR ZE A R BU — P R AR B K AE )
TETEYIR, B 2 P A BRI (B PR B
LA PUA BT B E55). T HPTRFPUE I IE,
Cur 7£ Y8 J7 % JiE % % 4 (inflammation bowel disease,
IBD) b MAA R AT S AEIE 258 . SR, Cur 1)
IR AR e 8 22, 18 B i A B RIS 5 B
fil AR PR RE M, PR T I OARMEA . AT %
SMV 1N Cur 548 16 B Ak, FERIP IR IT 7 Hi
LG

Cur J £ # Cur [¥) ¥ B 57 5 %2 i) SMV-Cur 7£
423 nm AL #RA LAY I, KB Cur & DI EA 3
SMV i1 (Bl 6A). Ny T 3135 m # 2 &, AHE 7T 25 1K

A

I I SR R R B VR A NS Cur 2240 H
SMV H . 2 E R W E 6B s, L 5L 254
AER B AT TE R 17.2% + 1.4%. Z5W0R S50 45 R
R (K 6C): 7 Cur 7T 2218 I SMV HH BRI HE K

N T 3&IE Cur-SMV 5 SMV-Cur [ A7 28 ZUR,
¥ B i RAW 264.7 5 7% M 986K 4 DCFH-DA
HWE . 450K Cur 5 SMV-Cur 1] K E W
90 M A I PR A R (B eD), A B T i R A
7o Bt — DRI HAE AR A B R FH R

it

g b, ACH S0 R4 K R 1 N 2R
5, 0 Y S 2 2 6 o SRR
P 5 41 L T 58 3 % AR 5 i KA 34— [ 5%
BT SMV. SMV 7E I 1 BEI v ol B 2 A2 7E.
YT ORI . SEAN, SMV 4 M P B 1, L

B 100 100

= 4

z S

£ 50 z 50

5 2

01— T T 0 T T
160 180 200 200 400 600
Diameter / nm Diameter / nm
. SMV SiO, SMV@Sio,
C  apom D SMYV Si0; giey, .
o 180 kDa [ o 600
= 140 kDa == —e— PBS
o 100 kDa &=
=4 75 kDa g = SIF
- 60 kDa b 5400 —+ SGF
S 100+ 45 kDa B8 5
£ 354D S 2 —t——
£ 25KDa g 200 *
3 S
S (=]
RS}
C e s e 4,
Si0, SMV@SiO, Ty

Figure 5 Characterizations of SMV@SiO,. A: TEM images of SiO, and SMV@SiO,. Scale bar: 100 um; B: Particle size distributions of
Si0, and SMV@SiO,; C, D: Protein content analysis (C) and SDS-PAGE (D) of SMV, SiO, and SMV@SiO,; E: The stability of SMV@SiO,



M TE S B T RERE T 245 Ak 2R G A L I R - 1675

A 159 — smv B 4000+
~ _— (SjMy-Cur %:]
; ur = 3000
5 1.0 =
2 = 2000+
£ 3
B °
2 0.5 5,
= e -
= 5 1000

&)
0.0 T T 1
300 400 500 600
Wavelength / nm
D
Control

z
3
=]
o=
<
o
]
)
Q
a
[
5
B

0 T T 1
0 5 10 15

Time /h

SMV-Cur

100 pm

Figure 6 Characterizations of SMV-curcumin (Cur). A: Ultraviolet and visible spectrum absorption spectra of SMV, Cur and SMV-Cur; B:

Drug loading rate by different drug loading methods (co-incubation, repeated freezing and thawing, ultrasound). n = 3, x £ s5; C: Drug release

behavior of SMV-Cur. n = 3, x = s; D: In vitro anti-inflammatory effects of SMV-Cur verified by reactive oxygen species probe (DCFH-

DA). Scale bar: 100 pm
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