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Figure S1. (A) SEM images of Ag NPs, Au NPs and AAS. (B) TEM imaging and
elemental analysis after incubation with AASP and H2O. (C) Elemental analysis of
AASP and weight percentages of each element. Particle size distribution (D) and Zeta
potential (E) of Ag NPs, Au NPs, AAS and AASP. Standard curves and regression
equations for L-Arg (F) and PCM (G). (H) Release rates of L-Arg from AASP in
different solutions within 48 h. The black line indicates that the retention effect of the
dialysis bag itself has no significant effect on the release of L-Arg alone.
Thermodynamic stability (I) and Kinetic stability (J) of AASP in pure water, PBS or
DMEM medium containing 10% FBS.



in

Relatlvce: CD/(€D+CH)
bl it
i
hoig
boplat
At

W
’ HoC, cells
5%107 cells/well
Cultivate for 24 h 0.0— " r . - :
wHivate for P Control —  Au  AS AASAASP
AN OGD/R
v "9“/,% \\
\ % \
' P F \
& 2 2, 1
CJO’-V(VC* ' i
N ; [ rag——— ‘
- . -
- \F‘ = ] -
_— _ W CeE |
=, & &
— | _/_,‘
OGD/R Wash and air dry Raman measurement
Drug treatment 20 min 45 min

Figure S2: Single-cell Raman spectra of HOC2 cells after different treatments.

Calculate the CD/(CD+CH) ratio to present the general metabolic activity of the cells.
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Figure S3. White light images of HIC2 cells treated with OGD/R, OGD/R+Au,
OGD/R+AS, OGD/R+Arg, OGD/R+AAS, OGD/R+ascorbic acid and
OGD/R+AASP, respectively. Scale bar = 50 um.
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Figure S4. (A) Fluorescence microscopy images and relative fluorescence intensities
(B) of HOC2 cells co-stained with Calcein-AM (Live)/PI (Dead) under different
treatments. Scale bar = 50 um. (C) Flow cytometry detection of apoptosis (Annexin
V-FITC/PI) after different treatments. (D) Statistical analysis of early apoptosis and

late apoptosis of cells after different treatments. The data are expressed as the mean =

SD, *P <0.05, **P <0.01.
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Figure S5. (A) ROS intensity of HOC2 cells in different treatments was detected with

DCFH-DA. Scale bar = 50 um. (B) Relative fluorescence intensity in cells of different

treatments. (C) Changes in ROS levels over time in cells with different treatments.

(D) Analysis of ROS levels in differently treated cells by flow cytometry. The

contents of SOD (E), GSH-Px (F) and MDA (G) in different treated cells were

detected at the cellular level. The data are expressed as the mean + SD, *P < (.05,

**P <0.01.
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Figure S6. (A) Effect of NO on cell viability after OGD/R treatment. (B) The PA
signal intensity of AAS or AASP was detected in the left ventricle at Oh, 4h, 8h and
24h after tail vein injection of AAS or AASP, respectively. The levels of CK-MB (C)
and LDH (D) in the serum of rats in each group were detected 2 h after MI/RI

modeling. The data are expressed as the mean + SD, *P < (.05, **P < 0.01.
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Figure S7. (A) H&E staining was used to analyze the histopathology of MI/RI
regions in the sham-operated group, model group, AS-treated group, AAS-treated
group and AASP-treated group. Scale bar = 50 um. Active-caspase-3 (B) and Tunel
immunofluorescence staining (C) detected the level of apoptosis in the MI/RI region.
Scale bar = 50 um. Quantitative analysis of Active-caspase-3 positive cells (E) and
Tunel positive cells (F). (D) CD34 labelling of vascular endothelial cells in the MI/RI
areas of rats and (G) quantitative assessment of microvessel density. Scale bar = 50
um. Detection of SOD (H), GSH-Px (I) and lipid peroxide MDA (J) in serum of rats
in each treatment group. The data are expressed as the mean = SD, n = 10 animals per

group, *P < 0.05, **P < 0.01.



respiratory_electron_transport_chain
regulation_of inflammatory 1 response
regulation_of heart_contraction
regulation_of cell proliferation
oxidoreduction_coenzyme metabolic_process
mitochondrion_organization
fatty_acid_oxidation
collagen_fibril_organization
cardiovascular_system_development
cardiac_muscle_contraction
cardiac_muscle_cell action_potential
“blood_vessel_morphogenesis

blood_vessel development
ATP_metabolic_process

angiogenesis
voltage-gated_calcium_channel_complex
sodium_channel_complex
smooth_muscle_contractile_fiber
‘peroxisomal_part

oxidoreductase_complex
NADPH_oxidase_complex

mitochondrion
mitochondrial_respiratory_chain
mitochondnal_part

fibrinogen_complex
fibrillar_collagen_trimer:

cardiac_myofibril
calcium_channel_complex
ATPase_dependent_transmembrane_transport_complex
vascular_cell adhesion_molecule-1_complex

transmembrane_receptor_protein_kinase_activity
proton-transporting_ ATP synlhase activity, _rotational _mechanism
platelet-derive gowth factor_binding

oxjdnrcductaqc _activity,_acting_on_NAD(P)H
oxidoreductase_activity
NADH_dehydrogenase_(ubiquinone)_activity

cytokine activity

cation_channel_activity

cAMP “binding

calcium_ion, blndmg
ATPase_coupled_ion_transmembrane_transporter_activity
TPase binding

ATPase_activity

ATP_binding

ATP-dependent_microtubule motor_activity

GO Term

Viral myocarditis

VEGF signaling pathway

Vascular smooth muscle contraction
TNF signaling pathway
Selenocompound metabolism
Regulation of actin cytoskeleton
PI3K-Akt signaling pathway
Peroxisome

Parkinson's disease

NF-kappa B signaling pathway
MAPK signaling pathway
Inflammatory mediator regulation of TRP channels
Hypertrophic cardiomyopathy (HCM)
Glutathione metabolism

Fatty acid metabolism

Dilated cardiomyopathy
c¢GMP-PKG signaling pathway

Cell cycle

Cardiac muscle contraction

cAMP signaling pathway

Calcium signaling pathway

KEGG Term

Arrhythmogenic right ventricular cardiomyopathy (ARVC)
Arginine and proline metabolism
Adrenergic signaling in cardiomyocytes

[ ]
. -log)Pvalue
L J
.
. 20
L]
™ 10
[ ] 3
L]
® Fold. Enrichment
. b . 025
. ® 0.5
[ ®0.75
L]
.
.
[
.
]
.
L ]
] 8
.
L ]
[
[ ]
L]
L
[ ]
L]
[ ]
[ ]
)
L]
L ]
.
. =
L ]
L
L]
L]
L
®
0.25 0.5 0.75
Fold. Enrichment
. -log,oPvalue
¢ 20
¢ 15
° 10
* 5
.
. . Fold. Enrichment
® 002
®0.3
[}
. @04
.
L]
] [ ]
L
[ ]
. [ ]
. L]
L}
®
. .
.
L
.
[ ]
0.1 0.2 0.3 0.4

Fold. Enrichment

Figure S8. (A) GO enrichment analysis of DEGs in the damaged area of the

myocardium in the model group and the AASP-treated group. (B) KEGG pathway

enrichment analysis was performed on DEGs in the damaged myocardial region in the

model group and the AASP-treated group. Important paths are indicated in red font.
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Figure S9. AASP was injected through the tail vein of rats, and the main organs were
collected at 4h, 8h, 12h and 24h after injection, and the residual Se (A) and Au (B) in
each organ were determined. To detect the in vivo metabolism of AASP for a long

time, the main organs were collected on the 1st, 7th, 14th and 21st days, respectively,

and the residual Se (C) and Au (D) in each organ were determined.
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Figure S10. (A) Hemolytic activity of AASP (15, 30, 60 and 120 pg/mL). (B) Effect
of 3 mg/kg or 9 mg/kg of AASP on body weight in rats over 21 days. Effects of 3
mg/kg or 9 mg/kg of AASP on the blood levels of ALT (C), AST (D), BUN (E) and

CRE (F) in rats after 21 days of administration via tail vein.
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Figure S11. The heart, liver, spleen, lung and kidney were detected by H&E staining
on the 21st day after the tail vein injection of AS (3 mg/kg), AAS (3 mg/kg) or AASP
(3/9 mg/kg). Scale bar = 50 pm.



