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Renal autologous cell therapy candidate promotes functional cellular adaptation under 

persistent injury conditions

INTRODUCTION
• Rilparencel: An autologous cell therapy 

containing selected renal cells (SRC) currently in 

a Phase 3 registrational study1

• Clinical Goal: Preserve kidney function in 

patients with advanced chronic kidney disease 

(CKD) and type 2 diabetes mellitus (T2DM)

• Modeling Gap: Mechanistic confirmation 

remains a challenge in standard in vitro models

• Translational utility: Advanced humanized in 

vitro platforms support evaluation of mechanistic 

plausibility for therapeutic trends

METHODS
• Pathology Baseline: Progressive accumulation 

of inflammatory & metabolic stress

• Intervention: SRC administration within an 

ongoing, continuous injury environment

• Functional Assessment: multimodal mapping of 

SRC-driven responses, bridging 

microenvironment protection to high-resolution 

cellular function under continuous injury challenge

AIM
Leverage advanced human microphysiological 

systems (MPS) to resolve discrete mechanistic 

trends driven by SRC across a multi-lineage matrix 

interface under continuous stress.

RESULTS

Figure 1. Immunofluorescence of the human kidney MPS. Representative images of full-length (left panel, 4x) or magnified regions (right panel, 40x) of 

MPS cultures. Staining confirms successful lumen formation and structural maturation of endothelial and epithelial compartments prior to injury.  

CONCLUSIONS
• Cytoprotection & Adaptive Survival: SRC administration 

alters the active injury cascade, restricting oxidative damage 

and supporting adaptive survival.

• Bioenergetic Resilience: SRC administration sustains 

mitochondrial coupling efficiency and improves respiratory 

capacity.

• Mechanistic Plausibility: High-resolution, humanized 

evidence connects SRC-mediated microenvironmental 

protection to sustained functional cellular adaptation. 
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RESULTS

Figure 4. Extended SRC co-culture improves epithelial bioenergetic resilience. (A) SRC 

mitigated injury-induced progressive decline in mitochondrial coupling efficiency (RCRbasal) with (B) 

progressive improvements in respiratory capacity (RCRmax) and (C) overall bioenergetic health (Mito 

Stress Test). (Mean ± SD; n=3-4 experiments; Two-way ANOVA with Tukey's post-hoc; * p<0.05 vs. 

Control, # p<0.05 vs. Injury, ^ p<0.05 vs Injury + SRC).

REFERENCES
1. NCT05099770; Proact: A Study of REACT in Subjects with Type 2 Diabetes Mellitus and 

Chronic Kidney Disease (REGEN-006). ClinicalTrials.gov

Figure 2. SRC attenuate DAMP accumulation within the dual-compartment microenvironment. Under uniform 

injury conditions, DAMP secretion is skewed toward the endothelial channel, as indicated by an elevated HMGB1-to-LDH 

ratio relative to the epithelial compartment. (Mean ± SD; n=4 chips; Two-way ANOVA with Tukey's post-hoc; * p<0.05 vs. 

Control, ^ p<0.05 vs Injury + SRC).
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Figure 3. SRC mediate rapid functional cytoprotection against downstream oxidative damage in the epithelial compartment. SRC 

significantly reduce accumulation carbonylation (TFCH) and lipid peroxidation (BODIPY 581/591 C11) byproducts. This mitigation of upstream 

oxidative damage corresponds with reduced Caspase-3/7 activation (CellEvent) at 48 hours post-treatment (Mean ± SD; n=8 chips; One-way 

ANOVA with Tukey's post-hoc; exact adjusted p-values shown).
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