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Fig. S1 The stability of (A) PNs, (B) PNplex and (C) HA-PNplex incubated in 10% serum at 37 °C for
4 days
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Fig. S2 Endocytic pathway and caveolae trafficking. Cellular uptake of FITC or Cy5-labeled HA-
PNplex in (A) MCF-7 and (B) Caco-2 cells pretreated with nystatin or M-CD for 0.5 h at 37 °C at a
FITC concentration of 2.5 ug mL™! or Cy5-miR-101 at 100 nM. The fluorescence intensity was
detected using FCM. P < 0.001 versus the control (n = 5). (C—-E) Caveolae-trafficking study. Co-
localization of Cy5-HA-PNplex with Alexa Fluor 488-labeled (C) Cave-1 and (D) CTB and FITC-
labeled (E) F-actin in Caco-2 cells was observed using CLSM post incubation at a Cy5 concentration
of 100 nM for 3 h at 37 °C. Yellow fluorescence indicates the co-localization.
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Fig. S3 Co-localization of (A) Cy5- or (B) FITC-labeled HA-PNplex with lysosomes in MCF-7 cells

upon incubation with a FITC concentration of 2.5 pg mL™! or Cy5-miR-101 concentration of 100 nM at
37°Cfor3h

S2/sS11


https://link.springer.com/journal/volumesAndIssues/40820

Nano-Micro Letters

A B c c |
2 2 #0000 o ontrol
£' 800007 mw FITC-PNplex [ 188 FITC-HA-PNplex
% Cy5-PNplex $ Cy5-HA-PNplex 105+ 0.0% 0.0%,
£ £ 600001
£ P \
g & 40000 104+
8 8
] S 20000 1034
2 - 3
: £ * 102 g
1th 2h 3h 4h 3 W
| 0 3100% 0.0%
[ = T T Ty T
& 0102 10° 10* 105
D Bright field Cy5 FITC Merge 5 HA-PNplex
& :
3] 10%10.0%
PNplex 10“j
103.
102
0 -
HA-PNplex 0.0% 0.3%

0102 10% 10* 10°
FITC channel

Fig. S4 Time-related cellular uptake of dual-labeled (A) PNplex and (B) HA-PNplex in MCF-7 cells
after incubation at 37 °C with a FITC concentration of 2.5 ug mL™! or Cy5-miR-101 concentration of
100 nM. The higher fluorescence intensity of HA-PNplex over PNplex indicated the targeting-ability of
HA toward CD44-receptors. (C) Flow-cytometry images of the intracellular uptake of HA-PNplex. (D)
Intracellular distribution of dual-labeled PNplex and HA-PNplex in MCF-7 cells after incubation at

37 °C for 3 h. Yellow spots indicate the integrity of the nanoparticles.
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Fig. S5 Intracellular fate study. MCF-7 cells were cultured with aza-BODIPY labeled HA-PNplex at
37 °C for 3 h first using an aza-BODIPY concentration of 500 ng mL™!, followed by serum-free media
incubation for 0, 1, 3, 7 h at 37 °C. (A) Fluorescence intensity quantified by flow cytometry and (B)
CLSM observation. When released in the cytoplasm the aza-BODIPY dye emits red fluorescence
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owing to the aggregation in intracellular lipid-substrates. The red fluorescence indicates the release of
the dye from the aza-BODIPY labeled HA-PNplex and, therefore, implies the disintegration of the
nanoparticles.
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Fig. S6 Study of autophagy flux in mRFP/EGFP-MCF-7 cells incubated with 10 pg mL™' PTX or 100
nM miR-101 for 24 h at 37 °C. The green fluorescence is negatively correlated with the fusion of
autophagosomes and lysosomes. The yellow fluorescence indicates the absent fusion of
autophagosomes and lysosomes.
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Fig. S7 Cell viability and apoptosis. Cytotoxicity of naked miR-101 in (A) MCF-7 cells for 48 h and
(B) Caco-2 cells for 4 h at serial miR-101 concentrations at 37 °C. Cytotoxicity of the nanoparticles
with various PTX concentrations after incubation at 37 °C for 48 h for (C) MCF-7 cells or 4 h for (D)
Caco-2 cells (n =15, "P < 0.05, P < 0.01 and *P < 0.001). (E) Flow-cytometry images of cell apoptosis
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Fig. S8 In vitro anti-metastasis study. (A) Scheme of cell migration in the transwell chamber. Migration
suppression of (B) 4T1 and (C) MCF-7 cell lines studied by a transwell chamber assay at 37 °C. Violet
spots represent migrated cells. The control group corresponds to cells without treatment. The scale bar

is 50 um. Quantitative analysis of cell migration in (D) 4T1 and (E) MCF-7 cells (n =3, "P < 0.05, “P

<0.01 and *P < 0.001 vs control)
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Fig. S9 Synergy of combinatorial therapy. (A) Cell viability upon exposure to PNplex and HA-PNplex
at different CLG/miR-101 ratios with PTX concentration ranging from 1 to 100 pg mL"'; Based on the
cytotoxicity results, the coefficient of drug interaction (CDI) between the two drugs was calculated by
the CompuSyn software. (B—E) Combination Index (CJ) plot of above different formulations. Fa
represents the fractional inhibition value. CI <1, =1, and > 1 indicates synergism, additive effect and
antagonism, respectively.
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Fig. S10 Biodistribution and tumor targeting studies. (A) /n vivo imaging of MCF-7 tumor-bearing
nude Balb/C mice (pointed by the white arrow) at predetermined time points after injection of IR 783-
labeled nanoparticles (red fluorescence) at an IR783 dose of 2.5 mg/kg based on the body’s weight.
Free IR783 was used as control. (B-D) Ex vivo fluorescence images of tissues including tumor (1),
heart (2), liver (3), spleen (4), lung (5) and kidneys (6) collected at 2 h, 4 h, 8 h, and 24 h following
injection

$8/511


https://link.springer.com/journal/volumesAndIssues/40820

Nano-Micro Letters

A e P B Freedye —
E 10, ] PNpIex =
2 1610 B HA-PNplex S 16x10"°) BB Tumor BB Heart W Liver
7] > I Spleen Il Lung I8 Kidney
S 1.2x101° * c
g1 l_‘ 8§ 1.2x10"
-_— (=]
§ 8.0x 10 § 8.0x10°°
[}]
» )]
£ 4.0x10% S 4.0x10%-
3 o
@ 3
= 0- i 0__'_-_-_._._-_
2 2h 24h 5 2h 24h
C D

B8 Tumor Bl Heart B8 Liver Il Tumor Ml Heart I Liver

2h 24 h

NE NE
E 10.. E 10., leen Lun Kidn
= b Il Spleen Il Lung Il Kidney 2 1.6x10 88 Spieon. M Lung B Kidrey
(2] [72]

S 1.2x101°4 S 1.2x101°4

E £

S 8.0x100 S 8.0x10%

[ —] =

2 3

@ 4.0x10% © 4.0x10°

o o

- =

i o © 0-

] @

=z =z

2h 24 h

Fig. S11 (A) Quantification assay of accumulation of IR783-labeled nanoparticles in tumor at
predetermined time points following injection at a IR783 dose of 2.5 mg kg™!, according to the animal’s
weight (n =3, "P < 0.05 and *P < 0.001). Quantified accumulation of (B) free IR783, (C) IR783-
PNplex and (D) IR783-HA-PNplex in tissues at 2 and 24 h post injection
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Fig. S12 Body weights in antitumor efficacy (n = 6)
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Fig. S13 H&E staining, Ki67 and TUNEL analysis of the tumor specimens. The brown-stained cells represent positive cells in the Ki67 and
TUNEL assay. Nuclei are stained blue, while extracellular matrix and cytoplasm are stained red in H&E analysis. The absence of nuclei
represents the necrosis of tumor cells. The scale bar is 20 pm.
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Fig. S14 Representative histological images from retrieved tissues. Formulations were administered to MCF-7 tumor-bearing nude Balb/C
mice via tail vein injections every 3 days at a PTX dose of 10 mg kg™ or a miR-101 dose of 1 mg kg™!, according to the animal’s body
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weight. The tissues were collected at day 17 post repeat dosing. Nuclei are stained blue while extracellular matrix and cytoplasm are stained
red in H&E analysis. “+” represents the positive area. The scale bar is 20 pm. The enlarged view of PEIplex-treated group is the positive
area displayed as spotty or lytic necrosis and hydropic degeneration induced by inflammation.
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Fig. S15 In vivo inhibition of autophagy flux. Immunohistochemistry images of LC3II and p62 in tumor specimens. The brown-stained cells
represent the positive cells in the LC3II and p62 IHC assay and nuclei are stained blue. The scale bar is 20 um.
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