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Revolution in Biomedical Research 



Biological Big Data 



SINGLE-CELL 

Biological Big Data 



Biological Big Data 



To face this massive amount of data 



Challenges for the future 



1) Accept the complexity 



2) Integrate data from different sources 



3) Find a common language 
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SWIM analysis 

https://github.com/sportingCode/SWIMmeR.git 

https://github.com/sportingCode/SWIMmeR.git


 They show coherent patterns of 
correlation suggesting they may be co-
regulated or functionally related 

 They form localized connected 
subnetworks in the correlation 
network 

 They are not local hub within their 
own module 

 They are important connector nodes 
able to convey information between 
modules of the correlation network 

Switch genes  
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SWIM-based analysis of BC subtypes 

TCGA-BRCA 

Genetic  (PAM50) 
classification 

Immunohistochemical (IHC)  
classification 

Patients classification 



Common switch genes among BC subtypes 



Aurora Kinase A (AURKA) 

 It is a kinase with a key role in cell division and cell-cycle progression  

 It is critical for proper formation of the mitotic spindle and chromosomal segregation 

 It is deregulated in many human cancers 

 It collaborates with numerous tumor suppressors (e.g., p53, BRCA1, BRCA2) 

 It is suggested as a priority pharmaceutical target for the treatment of cancers 

 

 

Molecular cancer, 14(1), 1-13, (2015) 



AURKA protein: experiments in BC cell lines 

International journal of molecular sciences, 21(18), 6690,(2020) 

cell growth cell cycle 

T47D (Lum A) BT474 (Lum B) 

SKBR3 (Her2) MDA-MB-231 (Triple neg) 

T47D (Lum A) BT474 (Lum B) 

SKBR3 (Her2) MDA-MB-231 (Triple neg) 



AURKA protein: experiments in BC tissues 

International journal of molecular sciences, 21(18), 6690,(2020) 



Basal-like specific switch genes 

Kaplan-Meier survival analysis 

TCGA-BRCA patients 

unfavourable 

favourable 

Log-rank test 



Prognostic value of the basal-like specific switch genes 

• Low- and High- groups refer to 
patients with expression levels lower 
and greater than the 50th percentile 

• The survival outcomes of the two 
groups were compared by the log-
rank test  

• The clinical relevance of the switch 
genes was confirmed using other  BC 
datasets collected in the Kaplan-
Meier plotter website  



Overexpression of the basal-like prognostic biomarkers 

• The t-test was used to compare 
the means of the switch genes 
between normal and tumour  
condition 

• The statistical significance was 
indicated by the star symbols: 
*p-value ≤ 0.05; **p-value ≤ 
0.01; ***p-value ≤ 0.001; ****p-
value ≤ 0.0001 



Overexpression of the basal-like prognostic biomarkers 

• The ANOVA test was used to 
compare the means of selected 
genes in patients grouped based 
on breast cancer subtypes 

• The t-test was used for multiple 
pairwise-comparisons 

• The black dashed line indicates 
the median value used in the 
Kaplan-Meier survival analysis 



Linear regression model fitting 

R-squared  ≥ 0.9  R-squared  ≥ 0.7  



Protein expression levels 



Gene regulatory network of the basal-like  
prognostic biomarkers 

TRRUST database 

PPI 
Pscan predictions 

Transcription factors 

Switch genes 



Genomic and epigenomic alterations of the basal-like 
prognostic biomarkers 



Conclusions 
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