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Table S1. Molecular interference of I-P-OMVs+NIR treatment in B16F10 cells

Cells Gene/Protein Gene levels Protein levels

behavior

(/Blank control) (/Blank control)

Apoptosis C-FLIP 191 751
Survivin 1.4} 511
Bcl-2 1614
Cleaved-Caspase 3 3.3}
Cleaved-Caspase 8 2.7 1
Cleaved-PARP 6.3
Metastasis E-Cadherin 141 2.81
Vimentin 2.6 1.9
MET (Cells) 151
MET (OMVs) 371
CAV-1 (Cells) 161
CAV-1 (OMVs) 2.1 1
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Fig. S1. Synthesis and characterization of avfp3 integrin targeting peptides. a,
Docking studies of RGP with integrin avp3. av is labeled as chained A, and 33 is labeled
as chained B. b, The circular dichroism spectrum of RGP. RGP forms a-heli. ¢, The Kd
values of RGP and RGD with integrin avB3 measured by MicroScale thermophoresis.
d, The stability of RGP in serum. e, The selective uptake of peptide candidates in
B16F10 and LO2 cells. f, The cytotoxicity of RGP in LO2 cells. All data are represented

as mean + s.d. *** Indicates p<0.001.
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Fig. S2. Map of plasmid DNA-TRAIL; synthesis and characterization of palmitic
acid modified RGD and RGP peptides by LC-MS; schematic structures of I-R-
OMYVs, I-P-OMVs; inflammatory properties of I-P-OMVs in vitro & in vivo. a, The
map of pPDNA-TRAIL. b, Characterization of palmitic acid modified RGP and RGD by
LC-MS analysis. The HPLC condition was: Buffer A: 0.1% TFA in 100% water(v/v),
Buffer B: 0.1% TFA in 100% acetonitrile (v/v), Flow: 1 mL/minute, Wavelength: 214
nm, Column: SHIMADZU Inertsil ODS-SP (4.6*250MM*5UM). The MS conditions
were optimized as: interface voltage, 4.5 kV; CDL temperature, 250 °C; CDL voltage,
0 V; block temperature, 200 °C; nebulizing gas, 1.5 L/minute; flow rate, 0.2 mL/minute.
Schematic structures of I-R-OMVs and I-P-OMVs were also shown. ¢, TNF-o and IL-
6 levels in the mice macrophage (RAW 264.7) treated by LPS, [-OMVs, I-R-OM Vs, 1-
P-OMVs. d, TNF-a and IL-6 levels in the mice skin after intraperitoneal injection of
LPS or topical application with I-OMVs, [-R-OMVs or [-P-OMVs. All data are

represented as mean + s.d. *** Indicates p<0.001.



559 === PBS 1201

—— ICG (1 pg/mL) § - TRAIL - OMVs
%) —— ICG (10 ug/mL) T 1101 s n.s.
& .S,
< == 1CG (20 pg/mL) =
g 'S 100+
Z 40 <
] £ 901
Q_ —
g gl- 80 4
= 2
254 g 704
L
o
T T T T T T 60 -
30 60 90 120 150 180 55 60
Time (s) Temperature (°C)
¢ B16F10 (18 hours after treatment)
Blank I-TRAIL I-OMVs I-R-OMVs [-P-OMVs
A " 2. 2 = <
=101(2.16%)  |Q2(0.04%) = QI(1.84%)  |0Q2(0.13% = QI(1.54%)  [Q2(1.90%)] ~ J0Q1(1.64%) |Q2(2.22% = QL(L.34%)  |Q2(1.98%)
== & 23 . =X 5
b .
2z S = 21 =
(=]
Zz 23 21 £y 21
Q3(0.00%) 03(0.11%) | 104(91.92%)  |Q3(4.64%)| 0491.20%) [ 03(4.94%)  104(90.83%) * |03(5.85%)
= = = < =
_ - 10 108~ 10° 1057100 10° 107 105 106 10° 10° 10' 105 10°T10° 10 10 10 L0OF
o = 2 2 = 5
=3Q1(240%)  |Q2(0.00%) ~IQ1(241%) | Q2(0.98%] — I1QI(1.68%) |Q2(3.08%)] ~ J01(1.46%)  |Q2(1.80%)| — 1QI(1.10%) | Q2(2.48%
ES = S S = Fow
5
ke z 2 £y e}
;s Q3(0.10%)]  {Q4(9648%) |Q3(0.13%) 104(89.4% Q3(5.80%) . {0Q4(89.80%) - |Q3(6.94%)|  1Q4S81.64%) |Q3(14.78%
" r = T J T = oo v ol S r " r >
TP 10 105 10010 10 10t 105 10°TI0°T 1P 104 105 108107 10° 10 105 107100 1P 106 105 10
L.
»~
Annexin V-FITC
d A375 (18 hours after treatment)
Blank I-TRAIL I-OMVs I-R-OMVs [-P-OMVs
A = 2 2 e "
Z01242%) | Q006w =Joraass) | o092 = J01060%) | Q22900%)] = Jo1066%) | Q22729 | = Joi060%) | Q23.28%)
2
=z : : E
=]
7z ] - - -
=] ) S = . . = .
S8%) | Q300.14%) | Q32.86%) 10491 788y N by | Q35.70%) | Q3(6.94%)
: . N : s , : o v
= 100100 100 10° 104710 100 1007100 100 100 10° 10°710°  10° 10* 10° 10107 10°  10° 10° 10°
Sl | eoaew| =loiaee | 0w = o8t | Qears| = i01074%) | Q210%)] = 101060%) | Q22.86%)
: 2 =y 2 B
=3

- Q30.18%) ,, {0 . o
™ =1 =4 - = _ . =
o106 10° 102 y 5 100 s 610 . © 010

Annexin V-FITC

Fig. S3. PAP response induced by free ICG; stability of TRAIL in high
temperatures; the influence of I-P-OMVs+NIR treatment in the apoptosis of
B16F10 and A375 cells. a, Photo-thermal heating curves of ICG under 808 nm NIR
laser irradiation at a power density of 2 W/cm? for 3 minutes (n=3). b, The activity of

TRAIL at high temperatures (55 °C and 60 °C) (n=3). ¢, d, The influence of the different



OMVs+NIR on the apoptosis of BI6F10 (¢) and A375 (d), detected by Annexin V -
FITC/PI staining. After incubated overnight, BI6F10 and A375 cells were treated with
the I-TRAIL, I-OMVs, I-R-OMVs, [-P-OMVs for 12 hours, then applied for NIR
treatment (2 W/cm?, 3 minutes), followed by the further 6 hours of incubation. Cells
were harvested and the apoptosis of the cells were analyzed by a flow cytometer. The
apoptosis in [-TRAIL+NIR, [-OMVs+NIR, [-R-OMVs+NIR and [-P-OMVs+NIR
groups was enhanced with 1.3, 1.6, 1.5 and 1.9 folds, respectively than those groups
without NIR irritation, suggesting that [-P-OMVs+NIR has a strong inhibitory effect to
the activity of B16F10 or A375 cells. All blank group indicate cells treated by culture

medium. All data are represented as mean + s.d. n.s. indicates not significant.
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Fig.S4. Skin penetration of free FITC-BSA; SEM and TEM of blank skin;
transdermal delivery of ICG in vivo. a, The distribution of FITC-BSA in skin slices
after in vitro transdermal application for 6 hours. Scale bar, 100 um. b, SEM image (b1)
and TEM images (b, b3, bs) of blank skin tissues without any treatment. No vesicle like
structure can be observed in the normal skin slice. Scale bar, 1 um. ¢, In vivo
fluorescence imaging of tumor bearing mice at 1, 3, 6 hours after topical application of
free Dil. d, Fluorescence image of the brain, heart, liver, spleen, lung and kidney

harvested at 6 hours after treatment.
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Fig. S5. Anti-tumor performance of the tested samples in C57BL/6J mice with
grafted melanoma for 12 days (The first wave animal study). a, Tumor volumes of
mice with xenograft tumors as a function of culture time after treatment. b, Survival
rates of mice with xenograft tumors as a function of culture time after treatment. c,
Body weight of mice with xenograft tumors as a function of culture time after first
treatment. Compared with ICG group, all the tested regimens showed no significant
influence in the progression of melanoma, which might be caused by the poor skin
penetration of free TRAIL and the low sensitivity of melanoma to TRAIL. All data are

represented as mean + s.d. (n=6).
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Fig. S6. Anti-tumor performance of the tested samples in C57BL/6J mice with
grafted melanoma for 25 days (The third wave animal study). a, Tumor volumes of
mice with xenograft tumors as a function of culture time after treatment. b, Survival
rates of mice with xenograft tumors as a function of culture time after treatment. c,
Body weight of mice with xenograft tumors as a function of culture time after first
treatment. d, H&E and Melan-A staining of tumor tissues collected from tumor-bearing
mice after treatment. With the increased intensity of NIR from 0.6 W/cm? to 2.0 W/cm?,
not only the tumors were cleared promptly, the tumor relapse was significantly retarded,
and no observable tumors could be determined for at least 25 days. The topical tissue
showed the morphology and histology of normal skin in the three kinds of OMVs+NIR
treated groups. By contrast, tissues showed the morphology of melanoma in the blank

control, which was confirmed by the identification of Melan-A. Consistent to results in



the previous treatments, strong Melan-A expression was shown in the PBS+NIR control
group. For the [-OMVs+NIR, [-R-OMVs+NIR groups, some Melan-A expression can
be observed. However, no Melan-A was detected in [-P-OMVs+NIR group. Scale bar,

50 um. All data are represented as mean + s.d. (n=6).



Fig. S7. H&E staining of organs slices of the mice with grafted melanoma on day

12 post-treatment (The first wave animal study). The organs, including brain, heart,
liver, spleen, lung, and kidney were found to be normal in morphology, neatly arranged,
and there was no infiltration of inflammatory cells and no obvious tissue damage,

demonstrating the good biocompatibility of OMVs. Scale bar, 100 pm.
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Fig. S8. H&E staining of organs slices of the mice with grafted melanoma on day
8 post-treatment (The second wave animal study). Tumor-bearing C57BL/6J mouse
were topically treated by the tested samples for 12 hours, then irradiated by an 808 nm
laser (0.6 W/cm?) for 3 minutes. The organs, including brain, heart, liver, spleen, lung
and kidney, were normal in morphology, neatly arranged, and there was no infiltration
of inflammatory cells and no obvious tissue damage, demonstrating the good

biocompatibility of OMVs. Scale bar, 100 pm.
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Fig. S9. H&E staining of organs slices of the mice with grafted melanoma on day
25 post-treatment (The third wave animal study). Tumor-bearing C57BL/6J mouse
were topically treated by the tested samples for 12 hours, then irradiated by an 808 nm
laser (2 W/cm?) for 3 minutes. The organs, including brain, heart, liver, spleen, lung
and kidney, were normal in morphology, neatly arranged, and there was no infiltration
of inflammatory cells and no obvious tissue damage, demonstrating the good

biocompatibility of the tested samples. Scale bar, 100 um.



Video S1, The penetration of I-OMVs in the 3D melanoma spheroids.
Video S2, The penetration of [-R-OMVs in the 3D melanoma spheroids.

Video S3, The penetration of [-P-OMVs in the 3D melanoma spheroids.
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