
Supplemental Figure 1. Spatial localization of ALCAD (LCAD) in renal cell clusters from healthy and AKI mouse and 

human kidneys. (A) UMAP of 280,521 mouse kidney single cells. Nineteen cell types were identified: ALOH, ascending loop of 

Henle; B lymph, B lymphocyte; Baso, basophile; CD IC, collecting duct intercalated cell; CD PC, collecting duct principal cell; 

DCT, distal convoluted tubule; DLOH, descending loop of Henle; Endo, endothelial cell; Granul, granulocyte; injured PT, injured 

proximal tubule; Macro, macrophage; Mono, monocyte; NK, natural killer cell; PCT, proximal convoluted tubule; pDC, 
plasmacytoid dendritic cell; Podo, podocyte; Proliferating, proliferating cell; PST, proximal straight tubule; T lymph, T 

lymphocyte. (B) UMAP of data were derived from the Kidney Precision Medicine Project (KPMP) Kidney Tissue Atlas. Healthy; 

n = 28. AKI; n=14, CKD; n = 37. The results here are in whole or part based upon data generated by KPMP. November 1 2024. 

https://www.kpmp.org. 
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Supplementary Figure 2. Differential 

expression of Acadl (LCAD) in renal cell 

clusters from healthy male and female mouse 

kidneys.  Data from KidneyCellExplorer 

(https://cello.shinyapps.io/kidneycellexplorer/ 
Ransick et al., 2019).



A. XIC of Sirt5-/-, post-AKI B. XIC of WT, post-AKI

C. Quantification of 322Ksucc D. Statistics: Sirt5-/- vs WT 

for 322Ksucc

Fold-

change

(Sirt5-/-

vs WT)

Log2 

(Sirt5-/-

vs WT)

p-value

16.5 4.04 0.0003

n = 3 for each condition

Supplementary Figure 3. Mass spectrometry revealed hypersuccinylation of lysine K322 of LCAD in Sirt5−/− kidneys post-

AKI. Extracted ion chromatograms (XICs) of the peptide AFG322KsuccTVAHIQTVQHK (precursor ion at m/z 441.99, z = 4+) of 

LCAD in kidney tissues from a (A) a Sirt5 −/− biological replicate and a (B) WT  biological replicate, post-AKI. (C) Quantification of 

the succinylated peptide in the three Sirt5 −/− replicates and the three WT replicates, showing peak areas as determined in Skyline. 

(D) Statistical analysis confirmed the increased succinylation level of K322 of LCAD in Sirt5−/− vs WT kidneys, post-AKI.



H2O2 

by K322R LCAD

Supplementary Figure 4. Succinylation reduces oxidase activity of K322R mutant LCAD protein. n=4, 

****p<0.0001. t-test 



Supplementary Figure 5. mRNA levels of inflammatory macrophage markers in LCAD−/− after cisplatin-AKI. 

n=5-9. One-way ANOVA post hoc Tukey multiple comparison 
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Supplementary Figure 6. mRNA levels of inflammatory macrophage markers in LCAD−/− after renal IRI. n=7-

8. One-way ANOVA post hoc Tukey multiple comparison 
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Supplementary Figure 7. Oxidative stress was decreased in LCAD−/− proximal tubules after CGOD. Proximal 

tubules from LCAD-/- and controls grown in the presence of CGOD. A. MitoSOX fluorescence intensity staining 

showing a decrease in MitoSOX activity in the LCAD-/- tubules compared to controls. B. Immunofluorescence 

staining for oxidative stress markers 4HNE and TrxRD depicting the decreased intensity and less oxidative stress 

in the LCAD-/- compared to controls.  n=5-6. Student T-Tests used for analysis.
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Supplemental Table 1. Differential expression of Acadl (LCAD) in renal cell clusters from healthy and AKI human kidneys. 

Data were derived from the Kidney Precision Medicine Project (KPMP) Kidney Tissue Atlas. Healthy; n = 28. AKI; n=14, CKD; 

n = 37. Note: PTEC (adaptive/repairing) represents successful or failed repair. The results here are in whole or part based upon 

data generated by KPMP. November 1 2024. https://www.kpmp.org. 



Supplementary Table 2. Primer sequences for qPCR 
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