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Supplemental Methods and Materials

Transfection of siRNA
[bookmark: OLE_LINK18][bookmark: OLE_LINK14][bookmark: OLE_LINK15]RAW264.7 cells were inoculated onto a 6-well plate, and after the cells adhered to the wall, experimental groups were stimulated with complete culture medium containing 10 μg/mL LPS for 48 hours. The cell transfection reagents were added to 200 μL of OPTI-MEM to a 1.5 ml sterile centrifuge tube, and 10 μL of GP-transfect-Mate (GenePharma, China) reagent was added. The media were mixed with a pipette, and the mixture was left to stand at room temperature for 5 minutes. Then, 200 μL of OPTI-MEM medium was added to another 1.5 ml sterile centrifuge tube, and 10 μL of 20 μM siRNA (GenePharma, China) reagent was added. The mixture was gently mixed with a pipette and left to stand at room temperature for 5 minutes. The transfection reagent-culture medium mixture was added dropwise to the siRNA reagent-culture medium mixture and incubated at room temperature for 18 minutes. The medium on the 6-well plate was changed, and 1.6 ml of preheated fresh culture medium was added to each well. Then, the transfection system was added to each well, and the cells were cultured at 37 °C. After transfection for 4 hours, the supernatant was removed from the well plate and replaced with complete culture medium for another 48 hours. 
Total RNA was subsequently extracted with TRIzol, and cDNA was synthesized via reverse transcription. The mRNA expression levels of MMP-2 and MMP-9 were quantified by RT‒qPCR (CFX Connect, Bio-Rad, USA).

Cellular Uptake Study
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]VSMCs seeded in confocal dishes (5 × 104 cells per dish) were treated for 6 h with or without H2O2 (200 μmol/L), incubated with FAM-labelled TPNs-siRNA (25 μg/mL) for 4 h and washed three times with PBS. Subsequently, 4% paraformaldehyde was added for 20 min to fix the cells, and DAPI (1 μg/mL) was added for 10 min to stain the cell nuclei. Finally, the cells were imaged by confocal laser scanning microscopy (CLSM). To obtain quantitative results, VSMCs were seeded in 6-well plates (2 × 105 cells per well) and incubated with or without H2O2 (200 μmol/L) for 6 h. Afterwards, FAM-labelled TPNs-siRNA (25 μg/mL) was added for 4 h of incubation. Finally, the cells were collected and washed with PBS three times. Flow cytometry was used to analyse the fluorescence intensity of the cell resuspension.

[bookmark: OLE_LINK38]Endo/Lysosome Escape of TPNs-siRNA
[bookmark: OLE_LINK39]VSMCs were seeded in confocal dishes at a density of 5 × 104 cells per dish and incubated overnight. Then, FAM-labelled TPNs-siRNA (25 μg/mL) were added and incubated for 2, 4 or 8 h. After the samples were washed three times with PBS, Lysosome Tracker Red was added to stain lysosomes for 50 min, and DAPI (1 μg/mL) was added to stain the cell nuclei for 10 min. Finally, the colocalization of siRNA and lysosomes was observed by CLSM.

Anti-MMPs Activity
RAW264.7 cells were seeded in 6-well plates and stimulated with LPS (10 μg/mL) for 48 h. TPNs or TPNs-siRNA (TPNs equivalent concentration 25 μg/mL) were separately added for 24 h of incubation. Afterwards, total protein was extracted from the cells, and the protein expression of MMP-2 and MMP-9 was examined by ELISA.
VSMCs were seeded in 6-well plates and stimulated with H2O2 (200 μmol/L) for 6 h. The TPNs or TPNs-siRNA (TPNs equivalent concentration 25 μg/mL) were separately added for 24 h of incubation. Afterwards, total RNA was extracted, and the mRNA expression levels of MMP-2 and MMP-9 were quantified by RT‒qPCR. After the above treatments, total protein was extracted from the cells, and the protein expression of MMP-2 and MMP-9 was examined by Western blot.

Western blot analysis
RAW264.7 cells and VSMCs are treated separately as above. Proteins were extracted in RIPA buffer containing protease and phosphate inhibitor, followed by concentration detection using Bicinchoninic acid assay (BCA) protein estimation kit (Thermo Fisher Scientific, USA) in accordance with the manufacturer’s instruction. Total proteins were separated via sodium dodecyl sulfate-polyacrylamide gel (SDS-PAGE), and transferred to polyvinylidene difluoride (PVDF) membranes. Consequently, the PVDF membrane was blocked with 5% nonfat milk for 1 h at room temperature, and then incubated with a primary antibody MMP-2 (Abcam, USA), MMP-9 (Abcam, USA), JNK (isoforms 1 and 2) (Abiowell, China), pJNK (isoforms 1 and 2) (Abiowell, China), ERK (isoforms 1 and 2) (Abiowell, China), pERK (isoforms 1 and 2) (Abiowell, China) and GAPDH (Thermo Fisher Scientific, USA). Then, the membrane was incubated with anti-rabbit HRP secondary antibody (Abiowell, China).

Intracellular RONS Scavenging Activity
[bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK63][bookmark: OLE_LINK62][bookmark: OLE_LINK40]RAW264.7 cells were seeded in 24-well plates (5×104 cells per well) and incubated with or without LPS (10 μg/mL) for 48 h. Afterwards, TPNs-siRNA (25 μg/mL) was added for 24 h of incubation. Then, each type of RONS probe (including ROS-ID for general ROS, DCFH-DA for H2O2, DHE for •O2−, HPF for •OH/ONOO−, and DAF-FM DA for •NO) was added for 45 min of incubation at 37 °C. The cells were then observed using a fluorescence microscope.
VSMCs were seeded in 24-well plates (1 × 105 cells per well) and incubated with or without H2O2 (200 μmol/L) for 6 h. Afterwards, TPNs-siRNA (25 μg/mL) was added and incubated for 24 h. Then, the above RONS probes were added separately and incubation at 37 °C. The cells were then observed using a fluorescence microscope. 

Therapeutic Efficacy in Vivo
Sections underwent deparaffinization, remixing, and antigen retrieval, and were incubated with primary antibodies against iNOS and Arg-1 overnight at 4°C, followed by 1 hour with fluorescent-labelled secondary antibodies. After being counterstained with DAPI, the sections were imaged using a fluorescent microscope. In addition, the abdominal aorta was frozen directly in O.C.T. Compound and sectioned at a thickness of 8 μm. The obtained cryosections were incubated with DHE for 30 minute and imaged with a fluorescence microscope.




Supplemental Results
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Figure S1. Silencing efficiency of (A) MMP-2 siRNA and (B) MMP-9 siRNA. Kinetic curves of different concentrations of TPNs-siRNA used to scavenge (C) DPPH• and (D) ABTS+•.  ****P <0.0001.
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Figure S2. ELISA detection of the MMP-2 (A) and MMP-9 (B) levels protein expression in macrophages. (C) Western blot analysis of p-ERK, ERK, p-JNK and JNK in macrophages.  *p < 0.05, ***p < 0.001, and ****p < 0.0001.
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[bookmark: _Hlk171639801]Figure S3. (A) CLSM images and (B) flow cytometry images showing the intracellular delivery of TPNs-siRNA into pristine or H2O2-activated VSMCs. Scale bar = 20 μm. (C) The quantitative results from (B). (D) CLSM images showing the colocalization of siRNAs and lysosomes. Scale bar = 20 μm. RT‒qPCR analysis of (E) MMP-2 and (F) MMP-9 gene expression. (G and H) Western blot analysis of MMP-2, MMP-9, p-ERK, ERK, p-JNK and JNK in VSMCs. *P <0.05, ***P <0.001, ****P <0.0001.
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Figure S4. Fluorescence micrographs showing the ability of TPNs-siRNA to scavenge different types of intracellular RONS in RAW264.7 cells (A) and VSMCs (B). Scale bar = 200 μm.
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Figure S5. (A) Fluorescence images of DHE-stained cryo-sections of abdominal aortas from mice subjected to different treatments indicating the relative ROS levels. Scale bar = 100 μm. Fluorescence imaging of iNOS (B) and Arg-1 (C) in abdominal aortic tissue. Scale bar = 50 μm.

Table S1. siRNA nucleic acid sequence
	Name
	Forward (5’~3’)
	Reverse (5’~3’)

	siMMP-2 1
	CAUACAGGAUCAUUGGUUATT
	UAACCAAUGAUCCUGUAUGTT

	siMMP-2 2 
	GACCAAGGAUAUAGCCUAUTT
	AUAGGCUAUAUCCUUGGUCTT

	siMMP-2 3 
	CUGGGUCUAUUCUGCUAGUTT
	ACUAGCAGAAUAGACCCAGTT

	siMMP-9 1
	GCCAGACACUAAAGGCCA
UTT
	AUGGCCUUUAGUGUCUGGCTT

	siMMP-9 2 
	CCAACUAUGACCAGGAUAATT
	UUAUCCUGGUCAUAGUUGGTT

	siMMP-9 3
	GCACUGGGCUUAGAUCAUUTT
	AAUGAUCUAAGCCCAGUGCTT



Table S2. Primer sequences used for quantitative real-time PCR
	Gene
	Forward primer (5′-3′)
	Reverse primer (5′-3′)

	MMP-2
	CCGAGA CCGCTATGTCCACTGT
	CCGGTCATCATCGTAGTTGGTTGT

	MMP-9
	CCGTCATTCGCGTGGATAAGGAGT
	GTAGCCCACGTC CACCTGGTT

	iNOS
	CCCTTCCGAAGTTTCTGGCAGCAGC
	CCAAAGCCACGAGGCTCTGACAGCC

	Arg-1
	TGGCTTGCGAGACGTAGAC
	GCTCAGGTGAATCGGCCTTT

	CD80
	CTAGTTTCTCTTTTTCAGGTTGTGA
	CACCCGGCAGATGCTAAAGA

	CD206
	CTTCCGTCACCCTGTATGCC
	ATCTGCTCCACAATCCCGAAC

	GAPDH
	GCGACTTCAACAGCAACTCCC
	CACCCTGTTGCTGTAGCCGTA



image4.tiff
RONS

"0,

0, -

*OH/ONOO~

RONS

H202

*OH/ONOO~





image5.tiff
A





image1.tiff
A 20 B 20
.
3 < T s
& 5
<
z z
& 1
E £
¢ 2
a [
= z
= =
Kl k|
2 &
Normal Control Mutant siRNA-1 siRNA-2 siRNA-3 Normal Control Mutant siRNA-1 siRNA-2 siRNA-3
C D
100 100
[ I
X S
< 804 T 80 —t—+ —
§ £
= .=
= 60 ‘E 60 —— SpgmL
E E —— 10 pg/mL
S 40 = 40
. —— 25 pgml, H —e— 25 pgml.
& 204 —— SpgmL  —e— 50 pgmL E 20+ —— 50 pg/mL
a —— 10pgmL —=— 100 pg/mlL < —e— 100 pg/mL
0 T T T T 0 T T T T
0 10 20 30 40 0 10 20 30 40

Time (min) Time (min)




image2.tiff
LPSHTPN: LPSHTPNesiRNA

p-ERK 1/2
ERK 1/2 ‘
p-JNK 1/2

JNK 1/2

GAPDH





image3.tiff
Merge B C
3 600+ — Blank
)
— 10,0
L 00 ~;‘
g <
H X
© =
2004 ;
0 T T T T
w oo 10 w0
Fluorescence intensity Blank  H,0,() H,0,(F)
D DAPI lysosome Merge E
=
«
J Contral HA0+TPAG B0+ TPAAIRNA
= .
- | | F
=
®
Coner L0, TING 1,0, TPR-sNs
s s
G H o EARPNS
RS C“e“ o
&

>
«
o

o

MMP-2 [ - ~ -—





