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Additional files 

  

Additional file 1: Cell viability of MDA-MB-231 cells incubated with 15 µM of indacaterol. 

MTT cytotoxicity assay using 0 to 40 µM of indacaterol for 24h or 48h. Statistical significance was determined by two-way 

ANOVA (mean ± 1 SD of three independent experiments) **p < 0.01). 
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Additional file 2: mRNA levels of genes of interest, obtained from the multi-omic analysis, in MDA-MB-231 cells incubated 

or not with indacaterol. 

mRNA levels were measured by RT-qPCR after 24h and 48h of 15 µM indacaterol incubation, α-tubulin was used as house-

keeping gene (CTL-Tub), results are expressed in fold change after being normalized to the untreated control cells. Statistical 

significance was determined by two-way ANOVA (mean ± 1 SD of three independent experiments) (*p < 0.05). 
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Additional file 3: Heatmap representing RNAseq global gene expression for each replicate (N) and their segregation by 

similarity. A: static/proliferating phenotype; B: late migrating phenotype; C: migrating phenotype. 
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Additional table 1: Target gene counts, p-value and Log2 fold change obtained from RNAseq data analysis using A. 

Differential expression tool (Illumina), B. RNA-Express tool (Illumina) and from proteomic data using C. Scaffold tool. 

Significant p-values are in bold, gene/protein upregulated in green and downregulated in red. 
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Additional table 2: Selected gene descriptions 

 

Gene name Gene symbol Gene description and role in cancer 

Ataxin 2 ATXN2 Ataxin 2 (ATXN2 – GO category “RNA localization” – RNAseq 

data) was found upregulated in late migrating cells (FC= 

7,14E+14) and in migrating cells (FC= 6,39E+14). ATXN2 is 

involved in negative regulation of EGFR endocytosis and as a 

RNA-binding protein by regulating their stability. It is 

implicated in spinocerebellar ataxias type II (SCA2) and 

amyotrophic lateral sclerosis (ALS)41,42. ATXN2 was recently 

shown to regulate ITGB3 expression, inducing the 

accumulation of this integrin in cytoplasm of platelets from 

mice deficient for Atxn2, hence provoking the reduction of 

their αIIbβ3 integrin-mediated aggregation capacity43. ATXN2 

is also considered as an unfavorable prognostic marker in liver 

cancer19.  

Casein kinase 2 alpha 2 CSNK2A2 Casein kinase 2 alpha 2 (CSNK2A2 – GO categories “Protein 

folding”, “Protein targeting” and “Etablishment of protein 

localization to organelle” – RNAseq and proteomic data) was 

found down regulated in late migrating cells (FC= -0.93) and in 

both shITGA5 (FC= -0.74) and shITGB3 cells (FC= -0.74). 

CSNK2A2 encodes for the catalytic subunit of the 

serine/threonine protein casein kinase 2 (CK2). CK2 is involved 

in multiple cellular processes such as cell cycle, apoptosis and 

transcription. The later is explained by the direct 

phosphorylation of RNA polymerases I, II, III and IV but also of 

numerous transcription factors (STAT1/3, JUN, FOS, MYC, 

BRCA1…)44,45,46. CK2 alpha subunits were described to favor cell 

adhesion through Akt-GSK3β axis in GN11 neuronal cell line. 

CSNK2A2 is also considered as an unfavorable prognostic 

marker in head and neck and liver cancers19. 

Heat shock protein family A 

(Hsp70) member 8 

HSPA8 Heat shock protein family A (Hsp70) member 8 (HSPA8 – GO 

categories “Protein folding” and “RNA splicing” – RNAseq data) 

was found downregulated in migrating cells (FC= -8,01E+14). 

HSPA8 is a chaperone protein involved into multiple cellular 

processes, notably in protein folding and degradation 

regulation. It carries an ATPase activity and is involved in 
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regulating autophagy under hypoxia47,48,49,50. Hsp70-

dependent activation of FAK-Src signaling was shown to be 

involved in modulating migration and invasion capacity in 

glioma cell lines51. HSPA8 overexpression was highlighted in 

metastatic melanoma when compared to primary 

melanomas52. Recently, data mining connected HSPA8 to a 

poor prognosis in TNBC and HPA8 expression was also found 

dysregulated in ductal carcinoma in situ and invasive breast 

cancer53,54. HSPA8 is considered as an unfavorable prognostic 

maker in colorectal and renal cancers and as favorable 

prognostic marker in liver cancer19. 

RNA binding fox-1 homolog 1 RBFOX1 RNA binding fox-1 homolog 1 (RBFOX1 or ataxin-2-binding 

protein – GO categories “RNA localization” and “RNA splicing – 

RNAseq data) was found upregulated in migrating cells (FC= 

6,62E+13) and between late and migrating cells (FC= -0.61). 

RBFOX1 is a highly conserved protein implied in RNA and 

microRNA splicing, binding to UGCAUG RNA element, and 

involved in neuronal development, autism spectrum disorder 

and skeletal muscle development55,56,57,58,59,60. RBFOX1 was 

found to interact with ATXN2 in human neuronal cells with a 

potential role in RNA transport60. RBFOX1 expression is 

sufficient to promote partial mesenchymal phenotype in breast 

cancer cells, notably by favoring filamin-B (FLNB) skipping exon 

30 variant61. However, RBFOX1 has not been considered as a 

biomarker in any cancer until now19. 

SMG7 nonsense-mediated 

mRNA decay factor 

SMG7 SMG7 nonsense-mediated mRNA decay factor (SMG7 – GO 

category “RNA localization” – RNAseq data) was found 

upregulated in migrating cells (7,42E+14). SMG7 is an essential 

element of the complex of detection and rapid degradation of 

transcripts with premature stop codons62. SMG7 also had a 

function in maintenance of telomere integrity63. SMG7 was 

related to regulation of p53 function, notably during p53-

mediated response to genotoxic stress by regulating p53 

stability in cancer cells64. SMG7 is expressed in all cancers and 

is not considered as a biomarker19. 
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Heat shock protein family A 

(Hsp70) member 4 like 

HSPA4L Heat shock protein family A (Hsp70) member 4 like (HSPA4L – 

GO category “Protein folding” – proteomic data) was found 

upregulated in both shITAG5 (FC= 0,49) and shITGB3 (FC= 0,38) 

invalidated cells. HSPA4L is a chaperone involved in protection 

against proteins aggregates. In nasopharyngeal carcinoma, 

silencing of HSPA4L mediated by miR-497 suppressed cell 

proliferation and migration and induced apoptosis65. HSPA4L is 

considered as an unfavorable prognostic marker in urothelial 

cancer and as a favorable prognostic marker in renal cancer19. 

 

Importin 8 IPO8 Importin 8 (IPO8 – GO category “establishment of protein 

localization to organelle” – proteomic data) was found 

downregulated in both shITAG5 (FC= -0.74) and shITGB3 (FC= -

0.74) invalidated cells. IPO8 is  a RanGTP binding protein that 

can act as an autonomous nuclear transport receptor or as part 

of the importin-α/β complex involved in nuclear import of 

proteins containing a nuclear localization signal66. In TNBC and 

estrogen receptor-negative breast cancer patients, IPO8 

permits the miR551b-3p nucleus translocation, that activates 

STAT3 and Oncostatin M (OSM), favoring tumor growth and 

cell migration and invasion67. IPO8 is considered as an 

unfavorable prognostic marker in liver cancer and as favorable 

prognostic marker in renal cancer19. 

Small nuclear 

ribonucleoprotein 

polypeptides B and B1 

SNRPB Small nuclear ribonucleoprotein polypeptides B and B1 (SNRPB 

– GO categories “ RNA splicing” and “establishment of protein 

localization to organelle” – proteomic data) was found 

downregulated in both shITAG5 (FC= -0.32) and shITGB3 (FC= -

0.51) invalidated cells. SNRPB is a component of small nuclear 

ribonucleoprotein spliceosomal complex and plays a role in 

pre-mRNA splicing.  Single nucleotide polymorphism (SNP) of 

SNRPB (rs6138178) was commonly found in patients with 

mutations in the BRCA1 gene and its detection can be part in 

the improvement of breast cancer risk assessement68. A recent 

study showed that RAB26 splicing SNRPB-mediated was 

necessary to maintain cell growth and migration capacity in 

non-small cell lung carcinoma (NSCLC)69. SNRPB is considered 

as an unfavorable prognostic marker in liver cancer19. 
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Transportin 2 TNPO2 Transportin 2 (TNPO2 – GO category “establishment of protein 

localization to organelle” – proteomic data) was found 

downregulated in both shITAG5 (FC= -0.51) and shITGB3 (FC= -

0.51) invalidated cells. TNPO2 problably plays a role in nuclear 

protein transport, in Ran-GTPase-dependent manner, and is 

also implicated in apoptosis regulation70,71. TNPO2 was also 

described to promote gastric cancer cell proliferation and 

apoptosis inhibition through DYNC1I1 dosnwstream72. TNPO2 

is considered as an unfavorable prognostic marker in 

endometrial cancer and as favorable prognostic marker in renal 

cancer19. 
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Additional table 3: Sequences of the primers used for quantitative PCR 
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Additional table 4: Antibodies used for western-blotting (WB) and immunofluorescence labeling (IF) 
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