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INTRODUCTION



• Text-mining miR-Disease 
Relations

• Existing Models 

• HMDD (Manual)

• miR2Disease (Manual)

• miR2Cancer (Incomplete)

• Our Goal

• Automatic, Efficient

GOAL



• Understanding the Field

• Learning R

• Reading Literature

• Extracting miRNA

• Finding Relation Sentences

• Evaluating Our Findings

• Cleaning Code

PROCESS



• Non-Coding Strand

• Roughly 18-28 Nucleotides 
Long

• Controls Gene Expression

• Dynamic Relationship With 
mRNAs

MIRNA



• Functional Oriented Language

• Data Analysis Program

• Useful Packages

• Widely Used for 
Bioinformatics

R Language



PROGRAMMING



• pubmed.mineR package

• miRNA

• Disease/MeSH ID

• Relation 

• Organism, Country, PMID

PROGRAMMING



MIRNA EXTRACTION

Extract Sentences: 
contextSearch()
Extract miRs: grep() 
Clean miR List

Slashed

Attached

Numberless

Special characters

mir-21/mir-22 mir-21/22

mir-21-overexpressed

mir, miRNA, antimiR, oncomiR

miR-21, (miR-21)



RELATION EXTRACTION

Nested for loops
Extract Sentences: 
co_occurrence_fn()
Filter Sentences:

read_lines() 
strsplit()
grep()



RESULTS

Applicable to Multiple Diseases

Time-efficient

Comprehensive Data Frame

Relation & Non-Relation 
Versions



DIFFICULTIES

• Finding the correct package

• Filtering out smaller problems

• Combining major parts of 
code

• Formatting miRNAs to match 
HMDD



EVALUATION



• Evaluate the significance of 
the findings

• Compare to existing 
databases

• Conclude if the data is 
reliable enough for use

METHODOLOGY



• Baseline: HMDD Abstracts

• Official mirList and our 
mymirList

• Expected Systematic Error

Examples of TP, FN, FP
TP: “mir-21“ in both mirList &  
mymirList
FN: “mir-26a” only in mirList
FP: “let-7e” only in mymirList 

COMPARISON



• True Positive 
False Positive 
False Negative

• Recall      
Precision           
F-Score

• Variation of Code 
and Stats

STATISTICS

TP FN FP RECALL PRECISION FSCORE

Alex
Liver

71 10 46 0.877 0.607 0.717

Matt
Liver

50 39 18 0.562 0.735 0.634

Alex 
Lung

38 14 6 0.731 0.864 0.792

Matt 
Lung

31 25 12 0.554 0.721 0.626



IMPROVEMENTS



• Difficult miR keywords

• “miR-29c/DNMTs/miR-34c\
\449a”

• “miR-106a/b”

• let- miR terms

• Difficult Abstracts

• Language

• Disease & MeSH ID Matching

PROGRAMMING



• Source of False Negative

• Paper Access

• Crosscheck Databases

• Family miRNA terms

• “mir-1” & “mir-1-1”

• “mir-200” & “mir-200a”

• “mir-26a” & “mir-26a-1”

EVALUATION



• Data Visualization via 
Cytoscape

• Online Database (HMDD)

• Relevant Data Table Features

• Positive/Negative Relation

• Relation Extraction 
Methodology

GENERAL



–Matt Laws & Alex Liang

Thank you Dr. Karathanasis and the rest of the 
Jefferson Computational Medicine Center!


