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A single element does not support the function




A single element does not support the function
At least, 2 elements are needed...




A single element does not support the function
At least, 2 elements are needed...
... to create a function

The function is supported by the interaction between elements



Interactions between elements define the biological process
and some regulations control the stability of this process
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MiRNA regulation prediction — miRBase & MicroRNA.org

mMiRNA->Gene miRNA definition

Stem-loop sequence MI0000342

Accession EiEEZy]

Jinl hsa-rmir-200b

Symbol J=ENeHY) =]

GrlfflthS-JoneS et a/. (2006) 8]y slilea W Homo sapiens miR-200b stemn-loop

7 V)
QRI_B.W lm John et al. (2004)

cca we  a@  ge - ug  © u ag
¥ gEgn  oogu g cous wuss Goosd AUUGEA GE R
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Stem-loop oy coeg goeg e cuag Amug  cogue vaaueu en e

goca -u -a o= u au a - gg

I-I-I i CI.-G R N h . D I.-":J m -]Egr:gshteteglla/('z(gggf) TS It:?j i;ﬂsa?jtrf sequence shown here represents the most commonly cloned form from large-scale cloning

Coordinates (MCBI36} Overlgoping transaipls
[el=alelny =0 1. 1092347-1092441 [+ intergenic

context
Wiews flanking features

< 10kb from hea-mir-200b

Clustered JEgullEaits] 1. 1092347-1092441 [+
miRNAs NS 2008 1: 1093106-1093195 [+
hsa-mir-429 1: 1094248-1094330 [+

miRNA->Gene regulation prediction

) | | | A v (Y | (N | (A | (2 | (2 | (A | (2
Homo KIAA1432 ENSTO0000351532 KIAAT432 (KIAAT432), mRNA OO 198981 216 2.21662e-11 63 2 7 10 [+]
sapiens [Source:RefSenq_dna;Acc:Mhi_020829]
Hormo TCP11L1 ENSTOO0000334274 t-complex 11 (mouse) like 1 OO 15.7338 - -15.25 2.2495e-11 651 22 7 47 [+]
sapiens [Source:RefSeq_peptide; Acc: MP_0B0BE3]
Homa SEC23A ENSTO0000307712 Protein transport protein Sec23A (SECZ3-related D.. 154723 -12.06 8.2223e-10 1320 1 6 12 [+]
sapiens protein A)

[Source:Uniprot/SWISSPROT, Ace:Q15436]
Homo NRBP1 ENSTO0000379863 Muclear receptor-binding protein D.D 17.621 -16.47 5.5682e 09 447 21 8 63 [+]
sapiens [Source:Uniprot/SWISSPROT, Acc: QSUHYT]
Homo ZC3HC ENSTO0000353128 Muclearinteracting partner of ALK (Muclear- O 157019 -12.24 1.29258e-08 1000 24 i 39 [+]
sapiens interacting partner of anaplastic lymphoma kinase)

(hMIPA) (Zinc finger C3HC-type protein 1).
[Source:Uniprot/ SWISSPROT, Acc: QEEYWWED]

Hormo K1576_HUMAN ENSTO0000302536 Probable oxidoreductase KIAAIGTE (EC 1---) CJE[]15.5347  -19.53 1.3548708 2411 3 8 5[+
sapiens [Source:Uniprot/SWISEPROT, Acc: Q2HCJE]
Homa USPGNL ENSTOO0000379237 USPE M-terrninal-like protein (Related to the DD. 16.8466  21.19 1.56791e 08 1929 4 9 9 [+]
sapiens M-terminus of tre) (RM- tre)

[Source:Uniprot/SWISSPROT, Ace: Q927 38]
Homo GTFZE1 ENSTO0000253875 Transcription initiation factor IIE subunit alpha D.D 16.8586  -12.69 1.69228e08 593 17 2 35 [+
sapiens (TFIIE-alpha) (General transcription factor IE

subunit 1) (General transcription factor IIE 56 kDa
subunit).



TF regulation prediction — PAZAR & JASPAR (TFBS)

TF>Gene TF definition (Position Frequency Matrix)
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Meta-Regulation Network — microRNAs & TFs

Meta-regulation
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Meta-Regulation Network — microRNAs & TFs

Meta-regulation
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Meta-regulation network — MIR@NT@N model & database

Meta-regulation | Meta-regulation
network model network database
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miRBase
MicroCosm
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Ensembl
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Full model available for 7 species

Caenorhabditis elegans
Danio rerio
Drosophila melanogaster
Gallus gallus
Homo sapiens
Mus musculus
Rattus norvegicus



Meta-regulation network — MIR@NT@N model & database
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Contextualization
with TFs/miRNAs/Genes
up-regulated
down-regulated

focus on major regulators and targets
and detect sub-networks motifs

14



Meta-regulation network — MIR@NT@N application

Meta-regulation Meta-regulation
network model network application
.I'F [=]
jfif Transcription Factors regulation
{F2 | miRNA regulation
RNA ﬂ egulatio
\ “d Meta-regulation Network
Gene

A
§ M@IA
)X (Mo
Im Le Béchec et a/. (2008)

15



MIR@NT@N — major TF regulators on targeted miRNA
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MIR@NT@N — major TF regulators on targeted miRNA

e [ Transcription Factors regulation ]
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MIR@NT@N — major miRNA regulators on targeted genes

nuRNA ‘Sp [ miRNA regulation ]
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MIR@NT@N — major miRNA regulators on targeted genes
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MIR@NT@N — networks generation

ﬁ [ Meta-regulation Network ]
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MIR@NT@N — networks generation
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MIR@NT@N — networks generation & analysis

TF ‘ﬁx Meta-regulation Network
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MIR@NT@N — networks generation & analysis

ﬁ. [ Meta-regulation Network ]

% Network motifs detection ’ Wy shaigi et a1 (2007)
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MIR@NT@N — Literature validation

. ' Wang et a/. (2009)
TI‘&HSHHR lﬁ] Qiu et &/, (2010)

Published TF>miRNA regulations

43% TF->miRNA found by MIR@NT@N

B

b 06: hsa-mis
= ]
hsa-mir-106b hsa-m hsa-mir-. -20a hs ir-20b
hsa-mir-141
]
hsa-mir-200¢ hsa-mir-429 hsa-mir-. -200a hsa-nur-200b

' Emmrich and Putzer (2010)
Sylvestre et a/. (2007)

' Bendoraite et a/. (2010)
Bracken et a/. (2008)

lm Wang et a/. (2008)

I'"!' Feed Back Loop

7) Feed Forward Loop

— = L4 AN
CREBL / hsalet-7 \ Isa-let-Te
b/ \
I\ T
/ - I .
| | NFB1 /-' ‘ MYC \
_ \\ i
- Y | "\
[—— I [ hsa-mir -429 :
7\ I /
[ \ | S
ZEB2
\, | 1 ﬁ'
\ |
. J g hsa-mir-200a
. ) . I/ l
N
wa | |
Yvi | hsaair-200b
. \
"\ L/
\ N 1 sPL
- L‘-‘ \\‘,J \
lkk"“" TRS3 o |
' Chang et a/. (2008) L~
i

Wang et a/. (2008)

lm Mott et a/. (2010)

hsa-mir-192

24



MIR@NT@N — Future plans

Integrate expression data to improve regulation predictions
and increase the quality of generated networks

Take into account Context/Time dimension
to develop a dynamic network approach
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MIR@NT@N — Conclusion

tv) MIR@NT@N
miRNA and Transcription Factor Analysis Network

LT' RegLI|ati0n Of mlRNA by TF lm Le Béchec et 4. (in revision)

‘:ﬂ\ Meta-regulation Network

== Network motifs detection
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