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Supplementary Table 1. Metabolite associations with eGFR slope in subjects with T1D, proteinuria and CKD3 (main study) in a global 
profiling of amino acids, purine and pyrimidine metabolites and their derivatives. Metabolites are sorted by biochemical class and presented 
further in an alphabetical order. Metabolites significantly associated with eGFR slope are marked in bold. r ‐ non parametric correlation 
coefficient, q value ‐ significance adjusted for multiple testing with positive false discovery rate. PC1_all ‐ principal compoment considering 
all well detected metabolites, PC1_9 considers only 9 significant modified metabolites indetified in the global matrix analysis. 
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Supplementary Table S2. Associations of the metabolites with the nephropathy risk in our study that 
were reported formerly in the independent cohort studies. 
 

 
Hazard ratios are presented per one standard deviation of the metabolite. *C-mannosyltryptophan is a 
structurally elucidated compound reported in our study under C-glycosyltryptophan name. 
† Aggregate of the two forms: asymmetric dimethylarginine/symmetric dimethylarginine. 
 
Legend: r - Spearman non parametric correlation coefficient, HR – hazard ratio, CI – confidence 
intervals, eGFR – estimated glomerular filtration rate 
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Supplementary Table S3. Clinical characteristics of the auxiliary study group stratified by outcome. 
Legend: ESRD – End Stage Renal Disease, HbA1c – Hemoglobin, ACR – albumincreatinine ratio, 
eGFR – estimated glomerular filtration rate. 
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Supplementary Figure S1. Systemic levels and the renal clearance of 4 metabolites measured in main 
and auxiliary studies according to the risk of nephropathy progression. Crude and adjusted hazard ratios 
for the progression to ESRD of the metabolites are presented per one standard deviation of the 
metabolite. Legend: HR – hazard ratio, CI – confidence intervals.  
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Supplementary Results – Protein acetylation 
 
Quantification of protein-bound acetyl-lysine residues. Protein-bound acetyl-lysine residues were 
quantified by LC/ESI/MS/MS (31) in the 40 samples balanced by caseness in Dr.Pennathur’s laboratory 
(University of Michigan). Briefly, plasma proteins were precipitated with ice-cold 10% trichloroacetic 
acid and delipidated with water/methanol/water-saturated diethyl ether (1:3:7; vol/vol/vol). Known 
amounts of isotope-labeled internal standards were added. The precipitated proteins were hydrolyzed at 
110°C for overnight in 6M hydrochloric acid, dried and dissolved in 50% methanol. For LC/ESI/MS/MS 
analysis, an Agilent 6410 triple quadruple MS system equipped with an Agilent 1200 LC system and 
ESI source was operated in positive ion mode. Acetyl-lysine, lysine, and the isotope-labeled standards 
were detected in the multiple reaction monitoring (MRM) mode and relative peak areas were obtained. 
 
Free versus protein-bound N6-acetyllysine residues. Free N6-acetyllysine (derived from the global 
profiling) has been identified among top 9 modified metabolites significantly associated with the eGFR 
decline. An important source of free acetyllysine could be proteolysis of acetylated proteins. We 
compared whether free acetyllysine reflected the pattern of circulating protein acetylation at the global 
level by mass spectrometry. Protein-bound N6-acetyllysine residues did not correlate with free 
circulating N6-acetyllysine (r=0.21) nor with the eGFR slope (r=0.05). 


