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4. Rationale:

Toxic or ischemic injury of the kidney tubular epithelium is responsible for substantial morbidity
and mortality from conditions such as drug-induced nephrotoxicity, acute kidney injury (AKI)
requiring kidney replacement therapy, and progressive chronic kidney disease (CKD)
culminating in kidney failure. 2 Tubular lesions on histopathology have been described across
virtually all forms of chronic and acute kidney diseases. The kidney tubules comprise > 80% of
the kidneys’ cellular mass and have among the highest density of mitochrondria and metabolic
workloads of any cell type in the body.® The high energy requirements of the tubules are from
ATP-consuming reabsorption of over 99% of filtered sodium, glucose, and amino acids from the
circulation.® The tubules also possess important innate immune characteristics allowing them to
act as immune responders to a variety of injurious stimuli.* Several studies suggest that kidney
function decline show a closer correlation with tubulointerstitial damage rather than glomerular
injury.>’

Acute tubular injury (ATI) describes a combination of pathologic findings, including tubular
dilatation and epithelial flattening, tubular cell sloughing, and loss of nucleli, that reflect the
molecular and cellular responses of the tubules to a diverse range of insults.2% ATI stands as a
pivotal hallmark in the diagnosis of acute kidney injury (AKI) but also manifests in the context
of chronic kidney disease (CKD).* In both AKI and CKD, episodes of ATI and subsequent
maladaptive repair in response to injury can lead to the development and progression of kidney
disease.> 1

Using the SomaScan proteomics platform, we identified 156 plasma proteins in the Boston
Kidney Biopsy Cohort (BKBC), a cohort study of individuals with biopsy-confirmed kidney
disease, that were independently associated with ATI severity on kidney biopsies. Whether these
proteins are also independently associated with higher risks of incident AKI is unknown.

5. Main Hypothesis/Study Questions:

Objective 1: Utilizing the proteomics data from the ARIC study (SomaLogic, visit 5), our aim is
to determine if any of the 156 plasma proteins, previously linked with ATI severity in the Boston
Kidney Biopsy Cohort (BKBC), also correlate with an increased risk of developing AKI.

Hypothesis. Several of the 156 plasma proteins associated with ATI severity will also
demonstrate a statistically significant association with greater risk of developing AKI in the
ARIC cohort.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

Participants

Inclusion criteria:
ARIC participants with:

- SomaScan proteomic data at visit 5
Exclusion Criteria:

- Non-white or non-black race

- Missing covariate information



Proteomics: Using plasma collected at ARIC visits 5 (2011-13), proteins were measured using a
Slow Off-rate Modified Aptamer (SOMAmMer)-based capture array (SomaLogic, Inc, Boulder,
Colorado). Using chemically modified nucleotides, this process transforms protein signals to a
nucleotide signal quantifiable using relative florescence on microarrays. Previous work indicates
a median intra- and inter-run coefficient of variation of approximately 5% and intra-class
correlation coefficients of ~0.9.6°

Data analysis plan. We will use Cox proportional hazards regression to examine the association
between the candidate proteins (156) and incident AKI. In these models, the protein variable will
serve as the exposure variable and incident AKI as the outcome variable. Model 1 will adjust for
potentially confounding demographic variables, including age, and sex. Model 2 will additionally
adjust models for history of hypertension, diabetes, smoking status, eGFR, and UACR. We will
correct for multiple testing using a Bonferroni-adjusted significance threshold.

Limitations. Given the intrinsic limitations of epidemiological association studies, additional
clinical and experimental studies are needed to establish the causal role of the AKI biomarkers
identified in this study. We also cannot exclude the potential influence of unmeasured confounding
variables on our results.
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