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File S1: Material and Methods: mRNA-seq analysis 
1. Next-generation transcriptome sequencing (RNA-Seq) for gene expression analysis 

Four different group of samples defined as “MUM2B Control”, “HBEC3-KT Con-
trol”, “HBEC3-KT Control Hyperoxia” and “MUM2B Control Hyperoxia”, with three in-
dependent biological replicate experiments each, were mRNA extracted using RNeasy 
Plus Mini Kit (QIAGEN) and quantified using Nanodrop One (ThermoFisher). 

Afterwards, samples were analysed to determinate their RNA Integrity Number 
(RIN) coefficients using Bioanalyzer RNA 6000 Nano chip analysed by Bioanalyzer 2100 
(Agilent Technologies Inc. CA, USA). Concentration of extracted RNA were obtained us-
ing the Qubit Fluorometer (Thermo Fisher Scientific, MA, USA). Then, libraries from 
mRNA were prepared using 1μg of RNA starting material and the TruSeq Stranded 
mRNA Library Prep Kit (Illumina, CA, USA) according to the manufacturer’s protocol. 
Quality and size distribution of indexed mRNA libraries were validated through Bioana-
lyzer High Sensitivity DNA assay in a Bioanalyzer 2100 and concentration was measured 
on the Qubit fluorometer. Finally, libraries were pooled in an equimolecular manner and 
then diluted and denatured as recommended. The 40x2nt paired-end sequencing was con-
ducted on a NextSeq 500 sequencer (Illumina, CA, USA) using the highest output mode 
producing 19 M raw paired reads sample on average. 

2. Data Analysis 
Transcriptomic samples were analysed using miARma-Seq pipeline [1], [2]. This 

workflow performs all steps from raw data to differential expressed genes (DEG) calcula-
tion. Firstly, raw data were evaluated using FastQC software to analysed the quality of 
the reads [3]. Subsequently, after sample filtering and balancing the number of reads per 
sample, we obtained a mean of 52% in GC content and an average of 15,991,855 reads per 
sample. No adapter accumulation and bad quality reads (q<30) were found. 

Afterwards, miARma-Seq aligns all sequences using STAR [4], resulting in an 84.97% 
of properly aligned reads. With this aim, Homo sapiens Gencode version v34 genome-
build: GRCh38 was used as reference genome. After that, featureCounts software [5] was 
used to assign sequence reads to genes by using reference gene annotation (obtained from 
Gencode from the same assembly and genome build).  

3. Differential expression 
To perform the differential expression analysis, edgeR package was used [6]. Low 

expressed genes were removed and remaining genes were normalized by the trimmed 
mean of M-values (TMM) method [7]. Counts per million (CPM) and log2-counts per mil-
lion (log-CPM) were used for exploratory plots [6] to check the consistency of the repli-
cates. Furthermore, reads per kilo base per million mapped reads (RPKM), was calculated 
per gene on each sample. 

In order to infer the replicability of the samples, Principal component analysis (PCA) 
and Hierarchical Clustering of normalized samples were used to get a general overview 
on the similarity of RNA-sequencing samples [8], [9].  

Differentially expressed genes (DEG) were calculated between MUM2B Control 
Normoxia and MUM2B Control Hyperoxia; and HBEC3-KT Control Normoxia vs 
HBEC3-KT Control Hyperoxia. All genes having a False discovery rate (FDR) value <0.05 
were marked as DEG. log2FC (log 2 of fold change) were used to evaluate the significance 
and the change in expression of a gene respectively between both types of samples. 

4. Enrichment analysis Discussion 
In order to identify the effects of differential gene expression, functional enrichment 

study was carried out using the clusterProfiler Bioconductor package [10]. To this end, 
DEG were compared against all expressed genes in the RNA-seq assay and we obtained 
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Gene ontology terms from the Bioconductor Homo sapiens database and associated to 
Entrez gene identifiers in an orgDB R object through the AnnotationForge package to be 
used with clusterProfiler. Therefore, Gene Ontology enrichment analysis was assessed for 
Biological Process, Molecular function and Cellular complex ontology terms. Further-
more, KEGG enrichment was also calculated using clusterProfiler, the gene names from 
our orgDB database and the “hsa” organism code from the KEGG database. 
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