
CELL-SPECIFIC INFLAMMATORY PROFILE CHARACTERIZATION OF THE CELL THERAPY 
CANDIDATE RILPARENCEL

• Kidney cortical biopsy-derived rilparencel is a novel autologous kidney cell 
therapy1,2. 

• Rilparencel is being evaluated in a late-stage clinical trial for patients with 
type 2 diabetes (T2D) and chronic kidney disease (CKD)3-5. 

• Data from two Phase 2 studies suggest that kidney cortical injection of 
rilparencel may preserve kidney function in subjects with T2D and 
advanced CKD1,2.

INTRODUCTION | BACKGROUND RESULTS
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METHODS RESULTS

Figure 1. Rilparencel Manufacturing Process. Rilparencel is manufactured 
from cells of a kidney biopsy by an expansion and selection process. The cells 
selected by the manufacturing process are injected percutaneously into the 
kidney cortex. Putative Mechanism of Action (MoA) is thought to be 
multifactorial, including paracrine activity with kidney resident cells post-
injection. Several translational studies are ongoing to further elucidate MoA. 
We are also collaborating with NYU Langone Medical Center to conduct a 
human CKD donor decedent study.

Presented at: ASN Kidney Week; November 6-9th 2025; Houston, TX.

Figure 9. Characterizing Intracellular TNF-α Levels by Cell Phenotype. 
T0, T1, and rilparencel cells were stained for surface markers and 
intracellular TNF-α. Rilparencel (RIL) cells subjected to PTI treatment 
demonstrate reduced TNF-α production compared to T0 or T1 as shown in 
representative flow plots (A, NDRI) and a box-and-whisker plot (B, n=5). Cells 
subjected to PTI treatment were gated as TNF-α ±, then assessed for 
expression of proximal, distal, or self repair markers at T0 (C, n=1) and T1 (D, 
n=5). TNF-α ± producing cells have a distinct phenotype, and TNF-α+ cells are 
more abundant in early process steps (C,D). 

• CD133 and CD106 are canonical progenitor markers associated with renal 
cell regeneration9. 

➢ CD133 expression is highest in early manufacturing and decreases in 
final product.

➢ Interestingly, CD106 expression is lowest in early manufacturing and 
increases in final product.

• CD90 has been shown to be involved in de-differentiation via epithelial–
mesenchymal transition (EMT) and re-differentiation via mesenchymal–
epithelial transition (MET) of tubular epithelial cells and is associated with 
less fibrosis10.

• CD90 expression is lowest in early manufacturing and increases in final 
product, similar to CD106 expression.

➢ This observed trade-off between CD133 and CD106/CD90 expression 
midway (T2) through the manufacturing process suggests that two 
mechanisms of tubular cell regeneration occur during manufacturing11.

• We observed decreased cytokine output in rilparencel product 
throughout manufacturing, suggesting an anti-inflammatory effect and a 
change in cell state.

• Early on in manufacturing, there are more cells producing TNF-α 
compared to rilparencel.

➢ CD90+CD106+ cells secrete less TNF-α than all other subsets.

➢ CD90+ cells are associated with de/re-differentiation, which may 
explain the reduced cytokine output/anti-inflammatory effect.

Figure 8.  Intracellular Cytokine Staining Following CD90 CD106 Enrichment. 
Rilparencel cell populations sorted and enriched by CD90 and CD106 status 
via magnetic cell selection (StemCell Technologies ) were cultured 
overnight, and supernatant was analyzed using the ProcartaPlex  Human 
Inflammation Panel, 20plex via the Luminex® INTELLIFLEX. Samples were run 
with ≥2 technical replicates and fold changes are reported in a subset of 
cytokines reported above (n=1 NDRI). Notably, CD106+ populations secreted 
the least amount of proinflammatory cytokines.

SUMMARY | DISCUSSION

Figure 7. Evolution of Renal Epithelial Cell Self-Renewal Throughout 
Manufacturing. A representative flow plot (NDRI) of five stages of 
manufacturing (T0, T1, T2, T3, RIL [rilparencel]) is shown in (A). CD90+ and 
CD106+ cells increase, whereas CD133+ cells decrease throughout 
manufacturing as shown in (B, n=25). Interestingly, CD90-CD133+ populations 
decrease throughout the course of manufacturing, while CD90+CD133- 
populations increase (C, n=18). CD106 vs CD133 expression shows a similar 
trend throughout manufacturing (D, n=16).

➢ Increased expression of CD90 and CD106 and decreased pro-
inflammatory cytokine secretion over the course of manufacturing led us 
to investigate the intersection of these cell phenotypes and cytokine 
secretion.

Figure 5. CD90 CD106 Enrichment. Rilparencel cell populations were sorted 
and enriched by CD90 and CD106 status via a magnetic cell selection kit 
(StemCell Technologies ). Cells were sorted sequentially, first by incubating 
with anti-CD90-APC, then followed by magnetic separation and bead release. 
CD90± cell population subsets were then incubated with anti-CD106-PE 
followed by magnetic separation to isolate 4 separate populations. 

➢ All figures were created in BioRender.com

Figure 4. Flow Cytometry Method. Standard Flow Cytometry on clinical (n=5 
REGEN-0024, n=12 REGEN-0075) and donor (n=8 NDRI, National Disease 
Research Interchange) samples was completed by thawing vials of rilparencel 
product, staining, and fixing (A). Intracellular Cytokine Analysis was 
completed by analyzing cells harvested at multiple time points during 
rilparencel production. Cells were thawed and plated overnight at 37°C. 
Protein Transport Inhibition (PTI, cocktail of Monensin and Brefeldin A) was 
achieved by dosing cultures for 4 hrs. Intracellular staining was completed 
using a standard intracellular staining protocol: surface staining, 
fixing/permeabilization, followed by intracellular staining. Intracellular 
cytokine testing was completed on product manufactured using clinical (n=4 
REGEN-007)5 or donor (n=1 NDRI) biopsies (B). All samples were analyzed via 
the BD FACSLyric  or Cytek® Aurora. Data analysis was performed using 
FlowJo 10 and GraphPad Prism 10.2.0. 

TNF-α  in CKD

METHODS

Figure 3. Secretome Analysis Method. Samples evaluated for secretome 
analysis were prepared from six patients enrolled in a Phase 2 trial5. To 
analyze secreted proteins, cells from four time points in manufacturing were 
cultured, and conditioned-media (CM) was harvested after 24 hrs. The 
Luminex® INTELLIFLEX Multiplex Instrument was used to screen CM using 
multiplex assay panels from ThermoFisher ProcartaplexTM. Heatmaps were 
generated using GraphPad Prism 10.2.0. Bioinformatic analysis will screen 
proteomic data for identification of key biomarkers.

RESULTS

Figure 2. TNF-α is a Pro-inflammatory Cytokine 

• High levels of TNF-α are associated with increased inflammation and 
fibrosis in CKD6.

• TNF-α is produced by multiple cell types in 
the kidney: immune cells, proximal tubule 
epithelial cells, podocytes, and mesangial 
cells, thick ascending limbs, and collecting 
ducts6.

• Blocking TNF-α inhibits cytokine/ chemokine 
activation and reduces fibrosis in an animal 
model of CKD7.
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Figure 6. Rilparencel Samples Secrete Less Pro-Inflammatory Cytokines 
Compared to Early in Process Samples, an Expanded Look8. Cells collected at 
four in-process manufacturing steps were evaluated for secreted 
inflammatory cytokines following a 24 hr culture using the Luminex® 
INTELLIFLEX. Heatmap demonstrates decreased secretion of inflammatory 
cytokines and chemokines in clinical rilparencel batches (n=6, REGEN-007 
clinical subset)5. TNF-α is highlighted as a focus for this study.
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