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Context
®00

Pea aphid phenotypic plasticity

MiRNAdapt ANR Project

o ldentify gene functions involved in the pea aphid phenotypic plasticity
» Sexual reproduction
» Asexual reproduction

e PhD work (Valentin Wucher)

» Post-transcriptional regulation network between microRNAs and
mRNAs

» Kinetic expressions change depending on the embryogenesis

@ Regulation network enrichment
» piRNAs
» IncRNAs
» additional informations
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Context
oceo

RNA Regulation

Transcription - Translation
mRNA Protein
Epigenetic Transcriptional Post-transcriptional Translational Post-translational
regulation regulation regulation regulation regulation
PIWI < PIWI
PiRNA mMiRNA piRNA

IncCRNA
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Context
ocoe

Data inventory

36939 coding transcripts (mRNAs)

2172 long non coding transcripts (IncRNAs)

6059 overlaps between the coding transcripts and the IncRNAs

802 micro RNAs (miRNAs)

4998271 pairings between the transcripts and the miRNAs

77811 piRNAs clusters

99382 overlaps between the transcripts and the piRNAs

10062 coding transcripts are annoted by 41030 Gene Ontology terms

Difference of expression between sexual and asexual Aphid pea
embryogenesis for:

4996 coding transcripts

370 long non coding transcripts

15 micro RNAs

408 piRNAs clusters

Charles Bettembourg AskOmics: Integration and Interrogation of (Post)Genomic Regulation Networks 29 juin 2015 4 /17

vV vyVvVYyYy



Problem
000 ®0

Linked data
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Problem
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Linked data

Protein name

Target

Sequence
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Problem
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Linked data

Target

Sequence
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Problem
oe

Biologists files

correspondance_mirdeep2_mirbaseNom_seq5p3p.csv

B |

[TCAGATCATTATAATACTTTAC__________ lapi-mir-novella-6p
2 |AAAGTGTTGTTTTGATCTCATT api-mir-novella-3p
3 |[TGAGATCATTATAAAACTTTAT api-mir-novellb-5p
4 |AAAGTGTTATTTTGATCTTCAT api-mir-novellb-3p
5 |TGAGATCATTATAATACTTTAT api-mir-novellc-1-5p
6 |AAAGTGTTATTTTGATCTTCTT api-mir-novellc-1-3p
7 | TGAGATCATTATAATACTTTAT api-mir-novellc-2-5p
8 |AAAGTGTTATTTTGATCTTCTT api-mir-novellc-2-3p
9 |TGAGATCATTATAATACTTTAT api-mir-novellc-3-5p
10 |AAAGTGTTATTTTGATCTTCTT api-mir-novellc-3-3p
ll |TGAGATCATTATAATACTTTAT api-mir-novelld-5p

AR K] FW:”E’TF- .
799 TACCCTGTAGATCCGAATTTG api-mir-10-5p
800 ‘CAAATTCISISﬁCTA‘JA‘JAIS'Gm api-mir-10-3p
801 |AAGAGAGCTATCCGTCGACAGT |api-mir-281-5p |
802 | TGTCATGGAGTTGCTCTCTTTA api-mir-281-3p
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oe

Biologists files

microRNA_disc_Ti_vs_Tj_edgeR_distance_profilsDiff.csv
8 < 2} correspondance_mirdeep2_mirbaseNom_seq5p3p.csv

sexué_asexué

2 — — = B——
3 |aatggcactgaaagaattcacggg 1,0 0,0  diminution AGATCATTATAATACTTTAC Japi-m I1a-5p
4_|aattaattggagagtcagtage  1,0,0 diminution 2 |AAAGTGTIGTTTTGATCTCATT api-mir-novel1a-3p
5 _|acggacgaaggtttcatcaate  0,1,1 3 [TGAGATCATTATAAAACTTTAT api-mir-novellb-5p
6 laggcaagatgaggcaaagetgt |1.1.0 4_|AAAGTGTTATTTTGATCTTCAT api-mir-novel1b-3p
7__|atattgtcctgtcacagcag 1,00 S TGAEAT‘CATTATAAIACTWAT api-mir-novellc-1-5p
8 |caatgcccttagaaatcccatg  1,1,0 1,00 diminution EEAAAGTGTTATTTTGATCTTCTT ovelic-i-3p
9 gtgagcaaagtttcaggtgtge 1,00 0,00  diminution ZETGAGATCATTATAATACTTTAT -novellc-2-5p
10 _[taggccggeggaaactactage 1,10 1,0,1  retard 8 AAAETGWA GATCTTCTT -novellc-2 ip
11 [tcagtcttttctctctectat 1,10 10,0 diminution 9 TGA:vA'ECATFATAATAL,ﬂ‘IAT -novellc-3-5p
12 _|tcggcgtaacatgatgtgtgeg 1,00 0,00  diminution ;2 ?ﬁf:g}:g%m;:g%qff :ma:i;g:p
13_|tggaatgtaaagaagtatggag  1,1,0 00,1 nulle GAG/ A el1d-
14_ltggcagtgtgattagetggtigty  0.0,0 0,0,1  augmentation aE AR R s e e e e R
15_[tgtctttttccgetttgctgecg 0,00 00,1 augmentation 799 [TACCCTGTAGATCCGAATTTGT api-mir-10-5p
16 _[titcttgtctgggtgtigt -1,0,0 0,00  augmentation §00 ICAAATTCGGTTCTAGAGAGGTTT api-mir-10-3p
BOTAAGAGAGCIATCCGICGACAGT } {api-mir-281-5p |
802 [TGTCATGGAGTTGCTCTCTTIA api-mir-281-3p
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microRNA_disc_Ti_vs_Tj_edgeR_distance_profilsDiff.csv

correspondance_mirdeep2_mirbaseNom_seqsp3p.csv

mMicroOk_ARNm_05112012_UTRc_nomArmOk_noTooClose_miARNetARNm_disc_Ti_vs_Tj_edge|

reseau_miARN_21102013_5p3p_StseOk_no
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oe

Biologists files

N_21102013_5p3p.St5e0k_nomMicroOK ARNm_05112012_UTR_nomAr

AR EARARRRS RS

Need for an user-
friendly integration
and interrogation
tool
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Data integration

[ Jelelele]

Linking data using triples

mRNA
Target

Charles Bettembourg AskOmics: Integration and Interrogation of (Post)Genomic Regulation Networks 29 juin 2015



Data integration

[ Jelelele]

Linking data using triples

mRNA
Target

Subject Predicate Object
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Data integration
0®000

Resource Description Framework

@ RDF allow to store the information in the form of triples

@ Several syntaxes for this purpose
RDF /XML

» Turtle

» N-Triples
»

>

v

N3

Integration work

Parse all the data describing our RNA regulation network in order to build
an RDF database
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Data integration
[eeX Yolo)

AskOmics: Integration

Maintenance
Database Domain K Don?aén Igagabat_se
abstraction knowledge rl:onvéthgre cl :nreigtlc?rn
turtle file turtle file 9 || 9
Data tier
‘ h Data Data o
W dditi | Statistics
RDF Database addition remova
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Data integration
000®0

Source files RDF conversion

@ Numerous solutions for automatic conversion:

RDF123!
XL Wrap!
csv2rdf4lod?!
Tarql?
Datalift?

Difficult in case of heterogeneous files

vV vy vy VvYyy

Custom scripts dedicated to each source file

New generic import script for standardized source files (and guidelines
for biologists)

! http://www.w3.org/wiki/Converter ToRdf
2 http://mondeca.com /index.php/en/
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Data integration
ooooe

Generating additional RDF while source files conversion

@ Database abstraction

» Description of all classes, data properties and object properties
» Useful for the interrogation part of AskOmics
» Generated on the fly during data conversion

@ Domain knowledge
» Customizable additional information facilitating interrogation process:

* Startpoints definition
* Shortcuts definition
* Define hidden classes to the user
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Data interrogation
[ Jelelelo)

Use case #1

We want to obtain the messengerRNA cis-regulated by a IncRNA and
being also the target of a microRNA. We want each of these RNA to have
a differential trend of expression comparing sexual and asexual Aphid peas,
this trend being “increase” for the microRNA.

PREFIX : <http://www.irisa.fr/dyliss/base/>
SELECT DISTINCT ?messengerRNA1 ?IncRNA1 ?microRNA1
WHERE { ?messengerRNA1 a :messengerRNA .
7IncRNA1 a :IncRNA .
?IncRNAL :cis_regulates ?messengerRNAL .
?microRNA1 a :microRNA .
?microRNAL :has_target ?messengerRNAL .
?messengerRNAL :studied_in/:has_results/:trend ?trendl .
?IncRNAL :studied_in/:has_results/:trend ?trend2 .
?microRNAL :studied_in/:has_results/:trend ?trend3 .
FILTER (regex(str(?trend3), "increase”, "i")) .
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Data interrogation
0®000

AskOmics: Interrogation

Presentation tier
| Results displayer ||Graph query displayer]|

@T %Logictier @i @

¢ ummouery buﬂder\ YA |
! Que;y Database Domain
ey abstraction knowledge
turtle file turtle file

@ |® Data tier
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Data interrogation
00®00

Simple use case with AskOmics

All microRNA targeting a IncRNA, alltogather having a differential trend
between sexual and asexual Aphid peas.
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Data interrogation

00e00

Simple use case with AskOmics
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Data interrogation
00®00

Simple use case with AskOmics

[ Yar——

o

@ e

.@mmvmmmuwm.

d tha resyts e (55

30 first results

microRNAO IncRNAS
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Data interrogation
000e®0

Use case #1 with AskOmics

We want to obtain the messengerRNA cis-regulated by a IncRNA and
being also the target of a microRNA. We want each of these RNA to have
a differential trend of expression comparing sexual and asexual Aphid peas,
this trend being “increase” for the microRNA.
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Data interrogation
[eleelel ]

® Which piRNA having a trend "increase” overlap with messengerRNA
having a trend "decrease”?

@ Which microRNA having a trend "increase” target messengerRNA
having a trend "decrease” ?

@ Which piRNA having a trend "increase” overlap with messengerRNA
having a trend "decrease” and being the target of a microRNA having
a trend "increase”?

@ Which target of the microRNA " api-mir-2c-5p” have a trend
"decrease” and are also cis-regulated?

® Which messengerRNA targeted by a microRNA are also overlapping a
piRNA and are cis-regulated by a IncRNA, these last three RNA
having a differential trend?
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Conclusion
°

Conclusion

Presentation tier
| Results displayer ||Graph query displayer]|

@T %Logictier @i @

. Query builder | Maintenance
Query : b’a'gt;ase Dor;ném“ = Domain Database
launcher abstraction knowledge klonvél,%%gre abgg:gi'grn

turtle file turtle file 9 || 9

@ |® Data tier
Data Data _
dditi | Statistics
RDF Database addition remova
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