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PROGTar is a database of Prognostically Inversely Correlated miRNA-mRNA
oairs (PIC’s) in 23 cancer types. Partner miRNA and mRNA in a PIC show
inverse correlation of expression and opposite hazards. We analyzed
MiRNA and mRNA expression data downloaded from The Cancer Genome
Atlas (TCGA) in a 3 step approach to identify PICs in different cancer types.
In first step we performed correlation analysis between miRNAs and
MRNAs for each cancer type. This was followed by performing hazard
analysis separately for miRNAs and mRNAs using expression data and
survival related clinical variables. In the third step we merged the
correlation and hazard result sets. Resultant miRNA and mRNA pairs were
filtered to retain only pairs that had negative correlation between miRNA
and mMRNA expression and opposite hazards for miRNA and mRNA, at a
statistically significant level (p <= 0.05).

Results from our pan cancer analysis are available on the web based
application PROGTar. Users can search for miRNA/mRNA of interest on the
database to find inversely correlated partners. Users can also create
prognostic plots for the PICs of interest. Prognostic plots created with
PROGTar show arms for high and low expression of target molecule and its
corresponding partner in the PIC, bifurcated at median of expression. The
plots also show arms for a combined prognostic sighature calculated using
expression levels of both partners in the PIC. The application is available
freely for non-commercial use at www.xvm145.jefferson.edu/progtar

DATA

We Downloaded miRNA and mRNA sequencing data for 23 cancer types
from The Caner Genome Atlas, along with clinical data. For Glioblastoma,
array based expression data were downloaded.

Clinical and Expression data were preprocessed separately.

PREPROCESSING OF CLINICAL DATA

For Clinical data, latest follow up information was used. Survival related
variables (Time to death, Death event) were retained and other variables
were discarded.

Samples with <10 days followup were removed from the list

Duplicate instances of samples were removed by retaining the one with
highest precedence according to TCGA guidelines.

PREPROCESSING OF EXPRESSION DATA

MiRNA/MmRNA expressed in <20% of samples for each cancer type were
removed.

Any duplicate miRNA/mRNA were removed by retaining the instance with
highest coefficient of variation. Final data were Log2 transformed.

MERGING OF CLINICAL AND EXPRESSION DATA

Clinical and Expression datasets were then merged to obtain final datasets.
Any samples for which either clinical, miRNA expression of mRNA
expression data were missing, were omitted from the final analysis.

PICs were identified from Clinical and Expression datasets using a three
step approach (Figure 1).
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Step1: CORRELATION ANALYSIS

Pair wise correlation analysis was performed for all possible combinations
of mMiRNA and mRNA for each cancer type. Correlation coefficients and p
values were calculated.

Step 2: HAZARD ANALYSIS

Cox proportional hazards analyses by using clinical and expression data
were performed for all miRNAs and mRNAs separately for each cancer type
using the ‘coxph’ function of R library ‘survival’. Hazard ratio and log
likelihood p values were calculated for each miRNA and mRNA.

Step 3: MERGING OF CORRELATION AND HAZARD DATA

Results generated from correlation analysis were merged with hazard
analysis results for miRNA and mRNA. At this step, we retained only the
pairs which showed

a) Significant negative correlation between partners in the pair (p<0.05)

b) Significant hazard ratio for miRNA and mRNA (p<0.05)

c) Opposite direction of hazards for the partners (<1 or >1).

Any PICs which did not satisfy the above mentioned criteria were discarded
ANNOTATION AND RANKING OF PICs

We used miRWALK and TargetScan databases for annotating the partners
in our results for experimentally validated or predicted target relationship
respectively. Final ranking of PICs was done using a 2 step ranking process.
In first step (MRNA based ranking) we ranked each pair by descending
order of mMRNA hazard ratio (data not shown). This was followed by ranking
pairs by ascending miRNA hazard ratio. The two rankings so obtained were
averaged and a final mMRNA based ranking was obtained by ascending order
of this average.

In second step (MiRNA based ranking) we repeated the process except that
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in this step, pairs were ranked first by
descending order of miRNA hazard
ratio followed by ascending order of
MRNA hazard ratio, finally averaging
the two rankings and obtaining a final

rank by ascendingly ordering the average rank. miRNA and genes are
displayed by ascending ranks on the web application.

The application is available at URL mentioned in the abstract. The home
page lists the available cancer types and input boxes for miRNA and gene
symbols. The input boxes allow searching of potential symbol matches by
typing a few characters and the results displayed are in descending order
of ranking for PICs in which molecule partners appear. Users can input
either a miRNA or Gene symbol in this page to view hazard related
statistics and a list of inversely correlated partners of the molecule on the
results page. The results page also allows users, when searching for mRNA
partners for a miRNA of interest to map the miRNAs into GO Biological
Processes, GO Molecular functions, or to KEGG pathways.

Available for each inversely correlated molecule on the results page is
correlation coefficient with p value, hazard ratio with p value and
confidence intervals and predicted and/or validated target information.

On the results page, users can select a few partners of interest and create
prognostic plots for the pair on the plots page. The plots page displays
Kaplan Meier plots for high and low expression arms of both partners.
Also displayed on the plots page are expression plots for both partners.




