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Anti-metastatic effect of diallyl trisulfide-exosome in mouse melanoma
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Abstract: This study aimed to prepare an anti-metastatic diallyl trisulfide-exosome (DATS-Exo) drug delivery
system. Exosomes in the supernatants of lung metastasis mouse melanoma B16BL6 cell line culture were extracted
by ultracentrifugation. The quantity of exosomes was determined by transmission electron microscopy (TEM),
Malvern particle size meter, and BCA assay. Expression levels of exosome-specific biomarkers CD9, TSG101,
Flotillin 1 and lung organotropic biomarker a6 were detected by Western blot. The sonication method was used
to load DATS into exosomes. The uptake of exosomes by B16BL6 cells and lung tissue was observed by laser
confocal microscopy. Wound healing assay was used to evaluate the anti-migration effect of DATS-Exo in vitro.
Experimental lung metastasis model was established to evaluate the anti-metastasis effect of DATS-Exo in vivo.
Animal experiments have been approved by the Ethics Committee of Nanjing University of Chinese Medicine. The
results showed that the particle size of DATS-Exo was 112.3 £ 1.98 nm, polydispersity index (PDI) was 0.24 +

0.08, zeta potential was —24.33 + 4.11 mV, and the particles have classic tea tray-like membrane structure under
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TEM. The protein concentration of DATS-Exo was measured to be 1 312.33 = 6.27 ug-mL"". The drug loading rate
was about 0.33% =+ 0.02%. The exosomes could be taken up by B16BL6 cells and the lung tissue. Compared with
the free DATS group, DATS-Exo had a better inhibitory effect on tumor metastasis in vitro and in vivo. Taken

together, these results indicate that exosomes derived from the lung metastasis tumor cells have lung organotropic

characteristic and drug-loading properties. Using these kind of exosomes as carrier for anti-tumor drug delivery can

be a novel and effective strategy of anti-metastatic therapy.
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Figure 1 The chemical structure of diallyl trisulfide (DATS)
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Table 1 The particle size, polydispersity index (PDI) and poten-
tial of Exo and DATS-Exo. n=3,x*s

Particle Zeta Loading
Exosome . PDI . .
size/nm potential/mV  capacity/%
Exo 100.8£2.11 0.22+0.09 -21.63+5.21 -

DATS-Exo 112.3+1.98 0.24+0.08 -24.33+4.11 0.33+0.02
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Figure 2 Preparation and characterization of diallyl trisulfide-

exosome (DATS-Exo). A: Morphology of exosome and DATS-Exo
detected by transmission electron. Scale bar: 200 pm; B: Expres-
sions of TSG101, Flotillin 1, CD9, a6 and glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH) in exosome and DATS-Exo from
B16BL6 cell line
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Figure 3 The anti-proliferation and anti-migration effect of DATS-Exo in vitro. A: Cell proliferation was measured by MTT assay after

exposure to DATS and DATS-Exo for 24 h. Results were expressed as a proliferation inhibition rate of blank, which was considered as 0%;

B: Confluent BI6BL6 cells were scratched and incubated with DATS-Exo and DATS. The area covered by migrating cells was recorded by

phase-contrast microscopy connected to a digital camera at time 0 and 24 h; C: The wound closure area was calculated by measuring the

diminution of the wound bed surface upon time. n = 3, X + 5. "P<0.05, "P<0.01
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Figure 4 Exo were uptaken by cells and tissues. A: PKH26-labed exosome (red) incubated with B16BL6 cell for 2 h and observed under a
fluorescence microscope (100x). n =3, X £ 5. “P<0.01; B and C: B16BL6 derived exosomes were labeled with PKH26 (red fluorescent) and

were injected into mice via the lateral tail vein. Lung (B), spleen, heart, kidney and liver (C) tissue were separated after 24 h, and stained

with Hoechst (blue fluorescent) and observed under a laser confocal microscopy (630x%)
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Figure 5 The anti-metastasis effect of DATS-Exo in vivo. BI6BL6 experimental metastasis model was established to evaluate the anti-

metastasis effect of DATS-Exo. A: H&E stain histological analysis of lung sections indicate experimental lung metastasis was inhibited by

DATS-Exo. Scale bar: 5 000 um in the figure above; 200 um in the figure below; B and C: Lung metastasis was quantified as number of
metastatic node in the lung (B) and lung weight (C) in different group. n = 3, X £ 5. "P<0.05, ""P<0.01, """ P<0.000 1
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o, TEGWNE R R LA R g e 2 24 45
JFVEM, 6 ER B KRR R DATS A& — Rl 5 % & i iR v o
BT, B B8 B 2 s H g R 3 B0 2 B AR, T
2F FLYE T B 23 X A1 WA 1A B 245 ) 1) 56 B M 1 s U2
(Rl b, A% S 56 5% PR I R 75 10 7 32, S A5 55 24 41 ik
AR 2589 0.33% + 0.02%, #Z5EiE T .

AW FCIRE L TSI M I B B A R 2 8 24 Ak
A TRT 0 I 988 7 7% B 00, IE S B 24 AR B S T ) Bt
i e %% B A AL o SR, LT 8 e B (1 A F AL 1 AN

TR . A FUAR B, TR R A R R i — Lk
1 R 1055 SR E 2 21, YR R 0 4H 41 T 4 R RE T
% 1 & 1 S100A8/A9. SAAs, ¥ i% A # 4H 41 TLR4.
TLR3 &, TV Jil— Rl A F T g 58 F AR 1) 6 PETOA
BRI, AR 70K KRR R DATS B3 T Al 4k v 4%
Fob ik B Rt 241, i KR DATS RAHR B
TEEAE L, 0545 249 A1 Wb s (1 470 P e 2 A ) e 15 &
TR MR RE K ? AR Tt— . &
TR J5 B DA S PR B AT OA B A VDN AL, IR N
T G AR LI IR 7 78 4y T AL, 5 TE 9 i R
FE WA T B AL RN R BIL3HT F) S5 s R L 5% o
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