A quantitative proteomics workflow for urine and spent dialysate using data-
dependent and data-independent analyses on a timsTOF Pro instrument
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Introduction

Despite hemodialysis being immediately life saving for patients with kidney failure, the prognosis of patients on hemodialysis is generally poor with median survival rates

of approximately five years. Interestingly, mortality of hemodialysis patients who retain RKF (residual kidney function) is lower." While hemodialysis effectively removes

small molecules, the clearance of medium-size molecules appears less efficient. It was hypothesized that toxic medium-size proteins, which can still be excreted into urine
by hemodialysis patients with RKF, might accumulate in patients without RKF.? Alternatively, proteins that are normally reabsorbed in the kidney tubulus and that help
maintain stable homeostasis, could be lost in hemodialysis. To evaluate these hypotheses, we established a high-throughput quantitative proteomics workflow for the

analysis of spent dialysate and urine using a timsTOF Pro instrument.® We here present the results of a proof-of-concept study.
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On average 1958 protein groups could be identified in triplicates of four urine samples using DDA (data-dependent analysis), as compared to 2175 protein groups using
DIA (data-independent analysis). Data completeness was superior with DIA. This indicates that a level of sensitivity that required two-dimensional separation of samples

only a few years ago, can now be achieved in 1D LC-MS runs.

With regard to spent dialysate, on average 1035 protein groups could be identified with DDA in triplicates of six dialysate samples from three patients using two dialysis

modes (hemodialysis HD and hemodiafiltration HDF), as compared to 1098 groups with DIA. The protein list comprised several known uremic toxins. Results showed

significant differences in the concentrations of proteins, depending on the type of dialyzer membrane and whether HD or HDF was performed. This suggests a possibility

to tallor hemodialysis to individual patients’ needs.
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