
microRNA expression arrays 
in 207 breast cancer cases 

Identify microRNAs that are still significantly prognostic after 
accounting for clinical and molecular population heterogeneity 

(Fig. 1, S2) (Methods and Suppl. Methods, Eq. SM2) 

Predicted Targets mapped to 
the gene expression arrays 

(Suppl. Methods) 

Association of expression of Single 
Predicted and/or Validated Targets with 

Clinical Outcome 
(Table 2) 

Test association of microRNA 
predicted targets and pri-

microRNA with key biological 
process in cancer biology  (Fig. 3)  

(See Statistical Methods) 

Analysis of over-represented GO and pathway 
categories amongst downregulated predicted 

Targets using public databases (Fig. S4) 

A 

B 
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Test Association  of microRNA predicted 
targets and/or pri-microRNA with clinical 

outcome in the 207 cases and in published 
independent datasets (Fig.  4 and S5, 

Table1) (Statistical Methods and Suppl. 
Methods) 

Select prognostic microRNAs using penalized Cox penalized regression 
including all microRNAs (Fig. S2) (Methods and Suppl. Methods Eq. 

SM1) 

mRNA expression arrays in 
207 breast cancer samples 

Follow-up data in 207 breast 
cancer cases 

Independent Breast Cancer Datasets  
from public repositories with gene 
expression and clinical information 

(N=1050) (Suppl. Methods, Analysis of 
GEO datasets) 

Select prognostic microRNA whose expression is 
inversely correlated with expression of cognate 
targeted transcripts, and/or correlated with the 

expression of pri-microRNA 

Target Prediction Using Multiple 
Sequence Similarity  Algorithms 
(Methods, Comprehensive list of 

in-silico predicted targets) 

Study association of prognostic microRNAs with clinical 
covariates and gene signatures of key biological processes in 

breast cancer using penalized  linear regression (Fig. 2) 
(Statistical Methods and Suppl. Methods, Eq. SM3) 

Compute pathway gene 
signature summary scores 

(Suppl. Methods) 

Clinical variables 
(Table S1) 

microRNA-target relationship: 
 

Test downregulation of 
microRNA cognate target 

transcripts by global expression 
analysis (Fig. 3 and S3) 

(Statistical Methods) 

microRNA-pri-microRNA 
relationship: 

 
Test coordinated expression 
between pri-microRNA and 
mature microRNA (Table 1)  

(Statistical Methods) 

Test role of microRNA 
processing genes  in 

prognosis and 
association with in 

microRNA prognostic 
groups (Fig. 5) 



Figure S1. A workflow of the approach applied to this study. Reference to figures and tables 
reporting the results of specific steps is provided. Method sections describing the Methods used for 
each step in the analysis are also provided, and, where relevant, Equations used are indicated. Two 
independent analysis steps and a validation step are highlighted in the dotted-line boxes:- A) 
selection of microRNAs that are independent prognostic factors of distant relapse-free survival using 
a two-step approach. B) Prediction of microRNA targets using 6 major algorithms. C) Validation of 
selected microRNAs from A) using their respective predicted target (B):- validations are based on 
different criteria including microRNA and mRNA expression patterns and prognostic significance of 
predicted targets in independent datasets from public databases, and analysis over-represented 
pathways amongst the predicted targets.  


