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Introduction
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ncRNA/DNA or mRNAinteractions are currently hot
topics in biology
ïThefirst influencethe latter by modulatingtheir expression

capacity

ïnon-codingRNAscanbe:
Åshort non-coding RNA (e.g., miRNAs)

Ålong non-coding RNA (lncRNAs, > 200nt long)

lncRNAs are also responsible of diseases
ïpoor amount of experimentally evaluated interactions

ïonly positive examples of interactions are available



ÅHierarchicalClustering

ÅMulti-type and overlapping

Multi-type Clustering

ÅFacilitates the understanding 
of results by human experts

ÅAllows choosing globally-
based or locally-based 
predictions

ÅCatches relationshipsamong
objectsof multiple types, 
whichcan be involvedin 
different sub-networks
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Idea: identificationof heterogenousclusters of lncRNAsand diseases
from network data (lncRNAs, miRNAs, target genes, diseases)



Predictionof relationships

1. Extraction of experimentally validated interactions
from the network

2. Extraction of a hierarchy of multi-type clusters by
applyingour multi-type clusteringalgorithm

3. Generationof all the possiblenew interactions

4. Foreachhierarchicallevel:
ÅDeterminea score for eachunknowninteractionasthe combination of the

cohesivenessvaluesassociatedwith the clustersit belongsto

ÅReturnnew interactions with their associatedscore

Cohesiveness: average strength of the relationships in the cluster
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Computationof the predictionscore
ÅLet ίὸ be the score associated to the pair ὸ

ÅLet Ὃ be the set of clusters ὸbelongs to
ïIfȿὋȿ ρand ὋᶰὋ , ίὸ ὧέὬὩίὋ

ïOtherwise, we consider some combination strategies:

1. Max:ίὸ ÍÁØ
ᶰ
ὧέὬὩίὋ

2. Min:ίὸ ÍÉÎ
ᶰ
ὧέὬὩίὋ

3. Avg:ίὸ
ȿ ȿ
В ᶰ ὧέὬὩίὋ

4. Custom:ίὸ █Ὃ

The proposed custom combination strategy aims at
rewarding those interactions falling in multiple (highly-
cohesive)clusters.
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Experiments- Evaluation

ÅSystems
ïLP-MTRCLUS (OurSystem)

ïHOCCLUS2

ÅMeasure

ïTrue Positive Rate ὝὖὙ

ÅEvaluation performed
ïBy movinga thresholdon the predictionscores

ïOn the first three hierarchicallevels
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Experiments- Dataset

ÅWe built an heterogeneous network starting from:

ï“Base Pairing between miRNAs and Their Non-mRNA 
Targets” [Helwaket al. ] (miRNA:lncRNA)

ï“lncRNAinteraction data” [Chen et al. 2013] 
(lncRNA:target_genes)

ï“lncRNA-disease association data” [Chen et al. 2013] 
(lncRNA:diseases)

ïDisGeNET(diseases:target_genes)

ïMir2Disease [Jiang et al. 2009] (miRNA:target_genes, 
miRNA:diseases)
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Experiments- Dataset

lncrna

disease
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Results
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Conclusionsand Future Works

ÅMulti-typeclusteringcan be fruitfully exploited for 
Link Prediction purposes
ÅThe proposedstrategyfor combiningthe scores

allowsusto perform accurate predictions that
outperform competitors and baseline approaches

ÅAsfuture work we intend to evaluateour system:
ïOn interactionsamongobjectsof more than 2 different

types
ïBy consideringthe possibletype of relationships among

objects

Multi-Type Clustering for Classification and Link Prediction 9



Questions: tomorrow 10:20-11:20 – Poster P7
Thanks for your attention
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