
Renin cells in renal physiology and regeneration

renin cells can be tracked in genetically modified mouse strains

by fluorescent reporter proteins

modified from (Hickmann et al., 2017)

renin lineage cells: 

10% of all kidney cells

renin producing cells: 

0,1% of all kidney cells
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renin cells are

located in the

wall of the

afferent arteriole

I anatomy of a nephron

I anatomy of a glomerulus

I renin cells: renin producing cells (RPCs) vs. renin lineage cells (RLCs)

Localization of RPCs in 

the renal vascular tree 

at different 

developmental stages of 

the maturing kidney

RPCs are a progenitor

niche in nephrogenesis

and give rise to different 

cell types of the adult 

kidney

RLCs are all cells that

ever produced renin as

well as their descendants

modified from (Steglich et al., 2020)

modified from (Physiologie des Menschen, Springer Verlag, 31. Auflage)

I renin cells in renal physiology

I renin cells in renal regeneration

renin production and 

amount of renin cells is

adaptable and is

adjusted to physiological

and pathophysiological

conditions, such as:

stress

salt intake

diabetic kidney injury

modified from (Steglich et al., 2020)

metaplastic transformation: 

phenotype switch within the 

developmental RPC pool

recruitment: cells of renin lineage

start to express renin → 

transformation of VSMC into RPC

modified from (Steglich et al., 2020)

modulation of central cAMP pathway in renin cells and resulting loss of renin positivity, 

but not loss of RPCs, leads to damage in endothelial cells

from (Steglich et al., 2020)
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modified from (Steglich et al., 2020)

mesangial cells

renin cells

afferent arteriole

after mesangial damage:

cells of renin lineage migrate into

damaged area and replace

mesangial cells (including

phenotypic switch and loss of 

renin positivity)
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after glomerular basement membrane damage:

Modulation of RPCs leads to altered regeneration?

wildtype RPCs:

inflammation

crescent formation

RPCs with renin KO:

capillary tuft collapse

hyaline deposition

loss of RPCs:

mesangial hypercellularity

from (S. Azizoli)

→ our studies aim to understand regenerative

processes in the kidney, to find new aspects

for improved treatments of patients with

kidney diseases, e.g. glomerulopathies

MD projects about renin cells focus on:

- renin cells in renal physiology →

phenotyping of mice with modulations in 

renin cells under basal conditions and/or

(patho)physiological treatments

- renin cells in renal regeneration →

phenotyping of mice after damage

models (with/without modulation of renin

cells)

- MD projects are possible with or without animal

experiments

for more information:

- https://www.uniklinikum-dresden.de/de/das-

klinikum/kliniken-polikliniken-

institute/mk3/nephrologie/

grundlagenforschung/ag-hugo

- Anne.Steglich2@ukdd.de


