Supplementary material

Table. S1. Details of the antibodies.
	Antibody
	Supplier
	Catalog No.
	Host Species
	Application
	Dilution

	5HT1A
	Proteintech
	55302-1-AP
	Rabbit
	WB
	1:2000

	ABCG1
	Proteintech
	13578-1-AP
	Rabbit
	WB
	1:5000

	ACSL4
	Proteintech
	22401-1-AP
	Rabbit
	WB
	1:20000

	AHR
	Immunoway
	YM9340
	Rabbit
	WB, IF
	1:5000; 1:1000

	BAX
	Immunoway
	YM8175
	Rabbit
	WB, IF
	1:5000; 1:1000

	BCL2
	Immunoway
	YM8319
	Rabbit
	WB, IF
	1:5000; 1:1000

	Caspase3
	Immunoway
	YM8058
	Rabbit
	WB
	1:5000

	c-Caspase3
	Immunoway
	YM8294
	Rabbit
	WB
	1:5000

	CTSB
	Immunoway
	YM9030
	Rabbit
	WB, IF
	1:5000; 1:1000

	Ferritin
	Proteintech
	11682-1-AP
	Rabbit
	WB
	1:5000

	GAPDH
	Proteintech
	60004-1-Ig
	Mouse
	WB
	1:100000

	GPR35
	Immunoway
	YT2015
	Rabbit
	WB, IF
	1:2000; 1:1000

	GPX4
	Proteintech
	67763-1-Ig
	Mouse
	WB
	1:4000

	Histone H3
	Proteintech
	17168-1-AP
	Rabbit
	WB
	1:10000

	HO1
	Immunoway
	YM8337
	Rabbit
	WB
	1:10000

	IDO1
	Immunoway
	YN3005
	Rabbit
	WB
	1:2000

	IL-6
	Proteintech
	21865-1-AP
	Rabbit
	WB, IHC
	1:2000; 1:500

	KAT2
	Abcam
	ab89608
	Mouse
	WB
	1:1000

	KMO
	Immunoway
	YT6625
	Rabbit
	WB
	1:2000

	LAMP1
	Immunoway
	YM8060
	Rabbit
	WB, IF
	1:5000; 1:1000

	LC3
	Proteintech
	81004-1-RR
	Rabbit
	WB
	1:5000

	MAG
	Proteintech
	14386-1-AP
	Rabbit
	WB
	1:2000

	MBP
	Proteintech
	10458-1-AP
	Rabbit
	WB, IF
	1:10000; 1:500

	NF-H
	Proteintech
	60331-1-Ig
	Mouse
	IF
	1:500

	NF-κB
	Immunoway
	YM9209
	Rabbit
	WB
	1:10000

	NMDAR1
	Immunoway
	YM8881
	Rabbit
	WB
	1:10000

	NPC1
	Proteintech
	13926-1-AP
	Rabbit
	WB
	1:2000

	NPC2
	Proteintech
	19888-1-AP
	Rabbit
	WB
	1:5000

	NRF2
	Immunoway
	YM8624
	Rabbit
	WB
	1:10000

	P62
	Proteintech
	18420-1-AP
	Rabbit
	WB
	1:20000

	PLIN2
	Proteintech
	80362-2-RR
	Rabbit
	WB
	1:2000

	PLP
	Immunoway
	YM9333
	Rabbit
	WB
	1:10000

	p-NF-κB
	Immunoway
	YM8442
	Rabbit
	WB
	1:10000

	S100B
	Proteintech
	66616-1-Ig
	Mouse
	IF
	1:500

	SLC7A11
	Proteintech
	26864-1-AP
	Rabbit
	WB
	1:2000

	TFEB
	Proteintech
	13372-1-AP
	Rabbit
	WB
	1:5000

	TNFa
	Immunoway
	YM8306
	Rabbit
	WB, IHC
	1:5000; 1:10000

	TPH1
	Immunoway
	YT4709
	Rabbit
	WB
	1:2000

	β-actin
	Proteintech
	66009-1-Ig
	Mouse
	WB
	1:50000

	HRP-conjugated anti-rabbit IgG 
	Beyotime
	A0208
	Goat
	WB
	1:1000

	HRP-conjugated anti-mouse IgG
	Beyotime
	A0216
	Goat
	WB
	1:1000

	AF 488-conjugated anti-rabbit IgG
	Beyotime
	A0423
	Goat
	IF
	1:500

	AF 488-conjugated anti-mouse IgG
	Beyotime
	A0428
	Goat
	IF
	1:500

	AF 647-conjugated anti-rabbit IgG
	Beyotime
	A0468
	Goat
	IF
	1:500

	AF 647-conjugated anti-mouse IgG
	Beyotime
	A0473
	Goat
	IF
	1:500
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Fig. S1. Determination of optimal TBHP concentration for establishing the Schwann cell injury model. CCK‑8 cell viability assay of primary Schwann cells treated with increasing concentrations of TBHP (0–400 μM) for 4 h. Based on these results, 100 μM TBHP was selected as the working concentration for subsequent experiments. Data are presented as mean ± SD. n = 6 per group.
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Fig. S2. Principal component analysis (PCA) of metabolomics data. PCA score plot showing clear separation between the control and TBHP‑treated groups, indicating significant metabolic perturbation induced by oxidative stress.

[image: ]Fig. S3. Volcano plot of differentially expressed metabolites in TBHP vs. control groups. Red dots represent significantly upregulated metabolites; green dots represent significantly downregulated metabolites; black dots indicate no significant change.
[image: ]Fig. S4. Correlation heatmap of differential metabolites. Heatmap displaying Pearson correlation coefficients among identified differential metabolites, revealing clusters of functionally related metabolic pathways that are co‑regulated under TBHP stress.

[image: ]Fig. S5. KEGG pathway enrichment analysis of metabolomics data. KEGG enrichment analysis of untargeted metabolomics revealed that fatty acid degradation, arachidonic acid metabolism, and tryptophan metabolism were markedly perturbed by TBHP treatment.
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Fig. S6. Possible reaction mechanism of TLNDs.
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Fig.S7. RSC96 Cell scratch test of TLNDs, TNNDs and TKNDs and statistical analysis of migration rates.
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[bookmark: OLE_LINK16]Fig. S8. Water solubility of TRP and TLNDs (inset shows the photographs of TRP and TLNDs solution at different concentrations (mg/mL)).
[image: ]
Fig. S9. Size distribution histogram of TLNDs at different reaction times.
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Fig. S10. (A) PL spectra of TLNDs at different excitation wavelengths. (B) UV-vis absorption spectra of TRP and TLNDs, and maximum excitation/emission spectra of TLNDs.
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Fig. S11. FT-IR spectrum of TRP and TLNDs.
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Fig. S12. ICP test of Li content of TLNDs at different reaction times.
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[bookmark: OLE_LINK17]Fig. S13. XPS C 1s, N 1s, and O 1s deconvoluted spectra of TRP and TLNDs.
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Fig. S14. SPR response curve of TRP at different concentrations.
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Fig. S15. Quantitative analysis of normalized relative soluble IDO1 band intensity (Vehicle: solvent control group. *p<0.05, **p<0.01, ns, not significant).
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Fig. S16. Software visualized 3D binding mode diagram and 2D action diagram of the interaction between TRP molecule and IDO1 protein.









[image: ]Fig. S17. Histological analysis of major organs in TLNDs‑treated rats. Representative H&E staining of heart, liver, spleen, lung, kidney, and brain sections from rats treated with TLNDs. Scale bar = 100 μm. No obvious pathological abnormalities or inflammatory infiltration were observed in any of the examined organs.










[image: ]Fig. S18. 3D PCA plots of transcriptomic, proteomic, and metabolomic data.Clear separation was observed among the control, TBHP‑injured, and TLNDs‑pretreated + TBHP groups across all three omics datasets, revealing that TLNDs substantially restored the disordered molecular profiles triggered by TBHP damage at the transcriptional, translational, and metabolic levels.

[image: ]Fig. S19. Correlation clustering heatmap of differential molecules identified from integrated transcriptomic, proteomic, and metabolomic analyses.
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Fig. S20. Quantification of immunofluorescence mean intensity for IDO1 and AHR in rat sciatic nerve tissues. Quantitative analysis of mean fluorescence intensity for IDO1 and AHR staining shown in Figure 4E. Data are presented as mean ± SD. n = 3 per group.

[bookmark: OLE_LINK12][image: ]Fig. S21. Time‑dependent alterations of tryptophan metabolites in rat sciatic nerve tissues post‑injury. Temporal profiles of quinolinic acid (QUIN), kynurenic acid (KYNA), and 5‑hydroxytryptamine (5‑HT) in sciatic nerve tissues at days 1, 3, 7, 14, and 28 after injury. Data are presented as mean ± SD. n = 6 per time point.









[image: ]Fig. S22. Western blot analysis of tryptophan catabolism‑related proteins in Schwann cells under different treatments. Representative Western blot bands and quantitative analysis of KMO, KAT2, NMDAR1, and GPR35 protein expression levels in RSC96 cells under control, TBHP, and different treated conditions. Data are presented as mean ± SD. n = 3 per group.

[image: ]
Fig. S23. Dose-response curve of TLNDs-mediated IDO1 inhibition. Dose-response curve of TLNDs inhibiting recombinant human IDO1 enzymatic activity in a cell-free system. The curve was fitted using a four-parameter logistic model (log(inhibitor) vs. response—variable slope), yielding an IC50 value of 9.776 μg/mL (95% CI: 8.89–10.81 μg/mL) and a hillslope of 0.907.

[image: ]
Fig. S24. ELISA quantification of inflammatory cytokines in RSC96 cell culture supernatants. Quantitative detection of tumor necrosis factor‑α (TNF‑α), interleukin‑6 (IL‑6), and interleukin‑1β (IL‑1β) in the supernatant of RSC96 cells under different treatments. Data are presented as mean ± SD. n = 6 per group.
[image: ]
Fig. S25. Western blot analysis of antioxidant‑related proteins NRF2 and HO1. 













[image: ]
Fig. S26. ELISA quantification of cathepsin B (CTSB) in RSC96 cell culture supernatants. Quantitative detection of CTSB secretion in the supernatant of RSC96 cells under different treatments. Data are presented as mean ± SD. n = 3 per group.

[image: ]Fig. S27. Gastrocnemius muscle atrophy assessment. Representative photographs of gastrocnemius muscles harvested from the injured and contralateral healthy sides at day 28 post‑injury, showing the protective effect of TLNDs against muscle wasting. Data are presented as mean ± SD. n = 6 per group.
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