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DISCLOSURES



Which is the definition for Stem Cells?



Bertoncello I. And McQualter J.L., Respirology 2013

- Self-renewal

- Multipotentiality

Stem Cell hierarchy



Stem Cell hierarchy

Term Definition Example

Primitive
cell

Stem
cell

Totipotent
Capable of division and differentiation to

produce a complete organism
Fertilised oocyte

or zygote

Pluripotent
Ability to differentiate into almost all cells of 

the three germ layers
Embryonic stem

cells

Multipotent
Capable of differentiate into a limited range
of cell lineages appropriate to the location

Adult, somatic or
tissue-based stem

cells

Progenitor cell Ability to generate one cell type Type II pnemocyte



Are there Endogenous

Progenitor/Stem Cells in the Lung?



Ray S. and Stripp B.R., Does a Lung Stem Cell Exist? 2015

The lung is composed by more than 40 different cell
types



Orchestrated crosstalk between primitive lung
endodermal and mesodermal cell lineages



Lung Endogenous Progenitor/Stem Cells

Chen F and Fine A., The American Journal of Pathology 2016



Are Lung Endogenous

Progenitor/Stem Cells activated after

injury?



Lung Endogenous Progenitor/Stem Cells after injury

Homeostasis Injury

Infrequent
proliferation

Continuous
proliferation

Differentiation

The lung has a low rate of cellular turnover during homeostasis that is increased
after injury

Different Injuries 
Varying degrees

Influence
Endogenous

Progenitor/Stem
Cell populations:

- Identity
- Spatial location
- Regenerative

Potential



The crosstalk between the stem cell and its niche profoundly affects stem cell 
behaviour and functionality

Bertoncello I. And McQualter J.L., Respirology 2013

The role of the niche in Stem Cell differentiation



Identity and Location of Stem Cell Populations
mediating tissue repair

Chen F and Fine A., The American Journal of Pathology 2016



Trachea and proximal airway

Sulfur 
dioxide

Schilders K.A.A., Respiratory Research 2016



Distal airway and BADJ

H1N1

Schilders K.A.A., Respiratory Research 2016



Alveoli

Hogan B., NEJM 2018



Signaling pathways, genes and factors involved in
lung development, regeneration and repair

Bertoncello I., Cellular Physiology 2016



Down-regulation of the canonical Wnt/β-catenin
pathway in the airway epithelium of healthy
smokers and smokers with COPD

Wang R., Plos One 2011

Comparison of the relative expression of the Wnt pathway downstream and target genes in healthy 
nonsmokers (n = 47), healthy smokers (n = 58), and smokers with COPD (n = 22).
•p<0.05 compared to healthy nonsmokers 
•* * p<0.01 compared to healthy nonsmokers



WNT1-inducible signaling protein-1 mediates
pulmonary fibrosis in mice and is upregulated in
humans with idiopathic pulmonary fibrosis

Königshoff M., J Clin Invest 2009

Increased epithelial expression of WNT/β-catenin signaling components in experimental lung fibrosis



Mechanisms of cell therapy in respiratory diseases



Restore homeostasis and regeneration of damaged lungs

Manipulating Endogenous Progenitor/Stem Cells

Rock J. and Königshoff M., Pulmonary Perspective 2012



1. Progenitor cells maintain and repair proximal and distal airway and

alveolar epithelial cell lineages

2. Different progenitor cell subpopulations are recruited to repair injury of

different type and severity

3. Niche microenvironment dictates regenerative potential

4. Repair invokes critical factors, genes and pathways involved in lung

development

New insights into the biology of Lung Endogenous Progenitor/Stem

Cells are required

Take-home message



Thank you


