
Late Clinical-Stage Candidate Rilparencel’s Effect on Kidney Function and 
Biological Pathways in a Type 2 Diabetes and Chronic Kidney Patient Subset

Poster Contact:  Andrew.Bruce@prokidney.com

• Kidney cortical biopsy-derived rilparencel is an autologous 
kidney epithelial cell platform being evaluated in late-stage 
clinical trials for patients with type 2 diabetes (T2D) and 
chronic kidney disease (CKD)1,2. 

• Data from two Phase 2 studies suggest 
that kidney cortical injection of
rilparencel  may preserve estimate 
glomerular filtration rate (eGFR)1.
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• In a proof-of-concept, exploratory analysis from a phase 2 

clinical trial, we sought to identify biological pathways 
associated with rilparencel’s effect on kidney function.

METHODS

• Distribution is similar between patient cohort samples (C).
• KPMP-anchored molecularly profiled neighborhoods 

constituting rilparencel cells include glomerular parietal 
epithelial cells (PECs), adaptive proximal tubules (aPTs), Loop of 
Henle (ascending thin limb (ATL) and adaptive thick ascending 
limb-2 (aTAL-2), distal convoluting tubules(DCT), connecting 
tubule (CNT) & inner medullary collecting ducts (IMCD) (D).

• Rilparencel cell types can be assigned using top 5 DEGs by 
(Log2FC) supported by canonical KPMP kidney genes (E).

• Samples with positive eGFR slopes had a higher proportion of 
ATL/aTAL-2 and conversely a lower proportion of aPT cells (F).

• Samples grouped by outcome (+/- eGFR slope) identified DEGs 
associated with biological processes and pathways including 
cell differentiation and migration, extracellular matrix (ECM) 
organization, proteolysis, and neuron projection (G-H).

• In this exploratory analysis of T2D & CKD patients reparative 
and restorative pathways can potentially  contribute to 
rilparencel’s effect on kidney function.

• Our approach might serve as a roadmap for unveiling and 
elucidating the mechanism of action of cell-based therapies.

CLINICAL STATUS
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• REACT®/rilparencel is currently being evaluated in a Phase 
3 Global Registrational trial7 for treatment of CKD and has 
been awarded Regenerative Medicine Advanced Therapy 
Designation by Food and Drug Administration
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E. Top 5 DEGs by Avg. Log2FC for each rilparencel cell type 

• Banked human rilparencel samples from five patients with T2D 
and CKD enrolled in a regulatory approved phase 2 investigative 
trial (eGFR of 20 to 50 mL/min/1.73m2; NCT02836574) (B) were 
submitted for scRNA-seq (UNC-Chapel Hill, NC; P30 DK034987). 

• Identification of kidney cell-types and states was determined 
using unsupervised clustering and projection methods to the 
single cell atlases of chronic kidney disease and healthy patients 
(KPMP) & developing kidneys (GUDMAP)3,4. For each rilparencel 
cell-type, cell-level and pseudo-bulk differentially expressed 
genes (DEGs) (|Log2FC|>1.5, adj. P<0.05) were identified by 
Wilcoxon Rank Sum test or DESeq2, respectively, based on each 
patient’s response to rilparencel (eGFR slope computed across 
1-year post-treatment calculated using GLM). Biological 
pathways were identified using both Enrichr and clusterProfileR
analysis tools.

G. Biological Processes Identified using clusterProfileR
associated with eGFR outcomes
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APPROACH

RESULTS
A. eGFR slope associations. B. Clinical cohort (n=5) baseline 
characteristics. C. UMAPs of canonical correlation analysis 
(CCA) integrated clinical cohort samples, KPMP (CKD/Healthy), 
and fetal cells. D. KPMP-defined cell types within rilparencel.  
E. Expression within rilparencel (n=5) cell types of the top 5 
DEGs by Log2 fold change for each rilparencel cell type as well 
as the canonical KPMP kidney genes (*) from Lake et al. 5
F. Patient eGFR slopes over 12 months following rilparencel 
treatment. eGFR slopes calculated using GLM. G. Main 
pathways identified using clusterProfileR from a list of filtered 
DEG genes (DEG filtered for |Log2FC| > 1.5, adj. p- value < 0.05, 
n=267 ). Gene Ratio is the ratio of input genes in the set out of 
the total genes H. Patients grouped by eGFR slope identified 
DEGs associated with cell differentiation and cell migration in 
ATL/aTAL-2 cells and negative regulation of inflammatory 
response in aPT cells6.

C. Distribution of rilparencel, KPMP, and Fetal Cells by Sample

RESULTS CONTD.

F. Patient eGFR Slopes Over 12 Months

B. Clinical Cohort Baseline Characteristics
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A. Associations with eGFR slopes were characterized by 3 
complementary approaches

Red line indicates 2nd 
injection time point. 

CONCLUSIONS

• Cell types/states of rilparencel were identified in this POC 
exploratory analysis from a phase 2 clinical trial.

• Rilparencel is primarily comprised of kidney tubular epithelial 
cell types with comparable identity to those in biopsy tissue. 

• Unbiased analysis of scRNA-seq profiles suggested that 
differences in cell regulation and inflammatory response may 
be critical factors in rilparencel's effect on kidney function.

D. Proportion of KPMP-like cell types within rilparencel

H. DEGs within ATL/aTAL-2 or aPT cells between samples 
with positive vs. negative eGFR slopes

I. Does eGFR slope differ 
based on cell-type 
composition?

II. What genes are 
differentially expressed 
in outcome groups?
 Are DEGs 

(differentially-
expressed genes) 
specifically 
expressed in 
certain cell types?

 Are DEGs 
linked/correlate to 
clinical outcome?

III. Do DEGs provide insight 
onto functional 
pathways?
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