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sequencing data to explore miRNA mediated regulation
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➢MicroRNAs (miRNAs) are small non-coding RNAs repressing the expression of their target genes

➢Ab initio prediction of microRNA-target gene interactions yields many false positives

In chicken, TargetScan predicts  96,275,973 
target sites between 1,235 miRNAs and 162,362 
long gene transcripts (20,031 genes)

18,742 candidate 
relations (MTIs) between 
9,074 long genes et 278 
miRNAs In the case of MiRTarBase, there is a slight enrichment compared 

with the results obtained by chance, but this is not significant due to 
very few MTIs with orthologs in human

Orthology:

RNA-seq

small RNA-seq

ATAC-seq

84 samples (4 individuals, 3 developmental 
stages, 7 tissues) for chicken

410,604 nodes

162,056,558 relationships

Knowledge graph based integration

Ab initio  predictions with TargetScan [4]

Both methods give similar results, with 37.6% of PCIT [5] relationships 
found among the best GENIE3 [6] relationships, but GENIE3 is more 
informative.
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33,929 long genes (TAGADA [1])

2,249 miRNAs (mirdeep2 [2])

374,423 peaks (MACS2 [3])

Other omics (ATAC-seq, expression 
correlation between miRNA  and 
target gene)

Enrichment analysis:
MiRTarBase: p-value = 0.08277, odds ratio = 1.19
DianaTarbase: p-value = 0.9603, odds ratio = 0.91

Conclusion:
➢Use of Neo4j and the Cypher language is suitable
➢Reducing  the set of possible MTIs
➢Method hard to validate

Perspectives:
➢Applying the method to human data sets
➢Exploiting other omics data such as ATAC-seq data

[7]

MATCH (m)-[s:GENIE3_INFERENCE_SCORE]->(g)

WHERE s.score >= GENIE3_THRESHOLD
AND EXISTS {

MATCH (m)-[c:EXPRESSION_CORRELATION]->(g)

WHERE c.value < 0}

AND EXISTS {MATCH (m)-[:TARGETS]->(g)}

RETURN m.name, g.name

MiRTarBase [8] (396,758 MTIs)  & DianaTarbase [9] (1,311,328 MTIs)

Can we use a knowledge graph  to integrate data and improve miRNA target prediction ?

Gene regulatory network inference

Method validationQuerying the knowledge graph 

10% of MTIs in chickens are conserved in humans
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