
The matrix-fibroblast interplay contributes to HIF1 alpha pathway activation

INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a
progressive lung disease with poor
prognosis. Activated fibroblasts are key
effector cells in fibrosis. Like in cancer, the
microenvironment plays an important role
in IPF progression.
Whether the ECM conditioned by IPF-
derived fibroblasts determines the
phenotype of naïve fibroblasts is difficult to
explore.

Previously, we established that the TGF-β
pathway is involved in the IPF-CMs effects.
Here, we aimed to discover additional
signaling pathways using a high-throughput
unbiased approach.

OBJECTIVES

METHODS

Primary fibroblast source: Human fibroblasts
were isolated from at least 6 IPF
(histologically confirmed) tissues and 10
control samples (histologically normal lung
distant from the resected tumor).

RESULTS

CONCLUSIONS
IPF fibroblasts alter the extracellular matrix, thus creating a matrix that further propagates an IPF-like 

phenotype in normal HLFs. The matrix–fibroblast interplay might serve as a relevant assay to explore drug 
candidates for IPF treatment. Using this model, we found additional targets for the already approved drugs
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HIF1a signaling pathway is enriched in 
normal HLFs following culture on IPF-CM

RNA-seq was performed on Normal/ IPF-CM cultured

fibroblasts following 24h (N=5). The upregulated genes

were analyzed using 'Webgestalt‘. A cutoff of a fold

change of 1.25 was set, with a p<0.05, which resulted in

178 significantly upregulated targets. These were used for

ontology over-representation analysis (ORA)/ Gene set

enrichment analysis (GSEA) for gene enrichment profiles.

The Gene ontology (GO) analysis showed significant

enrichment for 'response to Hypoxia'), as well as 'response

to decreased oxygen levels' (P<0.0001, FDR=0.003).

Nintedanib and Pirfenidone have 

an inhibitory effect on HIF1a 
pathway related targets

Normal HLFs were cultured on (N)/IPF-CM.

Following culture with/without Nintedanib (1-

10 nmol/L) (A-D) or Pirfenidone (10-100

μmol/L) (E-H). BNIP3, TIMP1, VEGFA and

Serpine1 was tested by qPCR. Results were

normalized to control CM (*p<0.05).

IPF-CM significantly upregulates HIF1a 
protein in normal HLFs
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