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Figure S1. Validation of injury-sensitive and injury-resistant phenotypes after renal IRI.
(A) Plasma NGAL levels across Sham, IR-S, and IR-R cohorts (n = 6).
(B) Western blot analysis of renal NGAL and KIM-1 protein expression (n = 3).
(C) Quantitative PCR assessment of Il-6, Il-1β, Tnf-α, and Kim-1 in renal tissues (n = 6).
(D and E) Immunohistochemical staining and quantification of LY6G-positive neutrophils and F4/80-positive macrophages (n = 6).
Data are presented as mean ± SEM. Statistical significance was evaluated by one-way ANOVA with Tukey’s post hoc test. *P < 0.05, **P < 0.01, ***P < 0.001.  



[image: ]Figure S2. Therapeutic window for ILA intervention.
(A) Experimental schematic evaluating the timing of ILA intervention.
(B) Plasma ILA and NGAL concentrations across the timing cohorts (n = 6).
(C) Serum Scr levels across the timing cohorts (n = 6).
(D) Serum BUN levels across the timing cohorts (n = 6).
(E and F) PAS and TUNEL staining images (E), and quantification of tubular injury and apoptosis (F) (n = 6).
(G) Relative mRNA expression of Kim-1, Il-6, Il-1β, and Tnf-α across groups (n = 6).
Data are presented as mean ± SEM. Statistical differences were evaluated by one-way ANOVA followed by Tukey’s post hoc test. *P < 0.05, **P < 0.01, ***P < 0.001. ns, no significant difference.  



[image: ]Figure S3. Evaluation of heat-inactivated Lactobacillus murinus against IRI.
(A) Experimental protocol for the administration of heat-inactivated L. murinus.
(B) Circulating ILA levels following heat-inactivated bacterial gavage (n = 6).
(C) Scr and BUN levels (n = 6).
(D and E) PAS and TUNEL staining images (D) and quantification of tubular injury and apoptosis (E) (n = 6).
(F) Renal ROS, MDA, and SOD activity levels (n = 6).
(G and H) Western blot images of GPX4 and SLC7A11 expression (G) and quantitative analysis (H) (n = 3).
Data are presented as mean ± SEM, analyzed by one-way ANOVA. ns, no significant difference vs. IRI+Vehicle.  



[image: ]Figure S4. ILA concentration screening and validation in human HK-2 cells.
(A and B) CCK-8 viability and LDH release assays in primary murine cells and HK-2 cells treated with varying concentrations of ILA (0–800 μM) under normoxia (n = 6).
(C and D) Cell viability and LDH release under H/R stress, comparing 10 μM and 25 μM therapeutic concentrations (n = 6).
(E) Cell viability and LDH release in H/R-stressed HK-2 cells (n = 6).
(F) MDA content and SOD activity in HK-2 cells (n = 6).
(G) Expression levels of Cybb mRNA in HK-2 cells (n = 6).
(H) Fluorescence imaging of ROS and PI staining in HK-2 cells (n = 6).
(I) Quantitative analysis of ROS and PI-positive cells in HK-2 cells (n = 6).
(J) Western blot images and quantification of NOX2, GPX4, and SLC7A11 expression in HK-2 cells (n = 3).
Data are presented as mean ± SEM. Statistical significance was determined by one-way ANOVA or Student’s t-test. *P < 0.05, **P < 0.01, ***P < 0.001.  



[image: ]Figure S5. In vitro evaluation of AhR-dependent regulation of Cybb and anti-oxidative effects.
(A) Schematic illustration of the CYBB promoter luciferase reporter plasmid.
(B) Dual-luciferase reporter assay evaluating the regulation of CYBB promoter transcriptional activity by AhR.
(C) ChIP-qPCR analysis of AhR binding at the CYBB promoter region.
(D) Cell viability and LDH release in H/R-stressed primary cells following treatment with the AhR antagonist CH-223191 (n = 6).
(E) MDA content and SOD activity in H/R-stressed primary cells (n = 6).
(F) Cybb mRNA levels in primary cells (n = 6).
(G) Fluorescence images of ROS and PI staining and their quantification (n = 6).
(H) Western blot images and quantification of CYBB, GPX4, and SLC7A11 expression (n = 3).
Data are presented as mean ± SEM. Statistical differences were evaluated by one-way ANOVA with Tukey’s post hoc test. *P < 0.05, **P < 0.01, ***P < 0.001.  


Table S1. Preoperative and postoperative data

	Variables
	Preoperative (n = 35)
	Postoperative 24 h (n = 35)
	P value

	Serum creatinine (μmol/L)
	77.86 ± 10.04
	97.37 ± 16.99
	< 0.001

	Blood urea nitrogen (mmol/L)
	5.26 ± 0.72
	5.36 ± 0.91
	0.253

	eGFR (mL/min/1.73m²)
	98.58 ± 8.02
	81.35 ± 13.08
	< 0.001

	Plasma ILA (ng/mL)
	134.79 ± 27.94
	115.40 ± 28.74
	< 0.001

	Plasma NGAL (ng/mL)
	63.70 ± 10.70
	131.14 ± 32.70
	< 0.001





Table S2. Baseline demographic and clinical characteristics of the cohort stratified by postoperative AKI.
	Characteristics
	Non-AKI (n = 21)
	AKI (n = 14)
	P value

	Age (years)
	55.6 ± 7.5
	60.7 ± 10.0
	0.092

	Gender, Male, n (%)
	16 (76.2%)
	11 (78.6%)
	> 0.99

	BMI (kg/m²)
	24.5 ± 2.1
	24.5 ± 3.4
	0.988

	Tumor size (cm)
	4.0 ± 1.1
	5.0 ± 1.5
	0.031

	R.E.N.A.L. score
	7.4 ± 1.4
	8.3 ± 1.3
	0.064

	Side, Left, n (%)
	8 (38.1%)
	9 (64.3%)
	0.176

	Surgical approach, Robotic, n (%)
	18 (85.7%)
	10 (71.4%)
	0.401

	Type of ischemia, Warm, n (%)
	21 (100.0%)
	14 (100.0%)
	> 0.99

	Ischemic time (min)
	21.0 ± 4.2
	24.2 ± 4.8
	0.042

	Estimated blood loss (mL)
	113.1 ± 34.8
	143.2 ± 54.4
	0.053

	Length of stay (days)
	5.2 ± 1.0
	7.0 ± 1.3
	< 0.001





Table S3. Oligonucleotides and primer sequences used in this study.
	Target / Gene
	Forward Primer (5' - 3')
	Reverse Primer (5' - 3')

	Mouse 
	
	

	Cybb (NOX2)
	TGGCGATCTCAGCAAAAGGTGG
	GTACTGTCCCACCTCCATCTTG

	Kim-1
	CTGGAATGGCACTGTGACATCC
	GCAGATGCCAACATAGAAGCCC

	Il-6
	TAGTCCTTCCTACCCCAATTTCC
	TTGGTCCTTAGCCACTCCTTC

	Il-1β
	GCAACTGTTCCTGAACTCAACT
	ATCTTTTGGGGTCCGTCAACT

	Tnf-α
	CCCTCACACTCAGATCATCTTCT
	GCTACGACGTGGGCTACAG

	β-actin
	GGCTGTATTCCCCTCCATCG
	CCAGTTGGTAACAATGCCATGT

	Human 
	
	

	CYBB (NOX2)
	CTCTGAACTTGGAGACAGGCAAA
	CACAGCGTGATGACAACTCCAG

	 β-actin
	CATGTACGTTGCTATCCAGGC
	CTCCTTAATGTCACGCACGAT

	Bacteria
	
	

	L. murinus 
	AGCTAGTTGGTGGGTAAAAGT
	AGGATTGTCAAAAGATGTC

	16S rRNA 
	GTGCCAGCMGCCGCGGTAA
	GGACTACHVGGGTWTCTAAT

	ChIP-qPCR 
	
	

	Human CYBB promoter
	TTCACCTCCAGCTCTCATCC
	GGCAGGCTTCTCTGTAAGGA

	CRISPR/Cas9 sgRNAs
	
	

	sgCYBB-1
	AGTCCCCAACGATGCGGATA
	N/A

	sgCYBB-2
	TAGTATATTTCTGTGCTATT
	N/A
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