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Hervé Seitz

IGH (UMR 9002 CNRS and university of Montpellier), Montpellier, France

February 8, 2018

http://www.igh.cnrs.fr/equip/Seitz/Curie2018.pdf

http://www.normalesup.org/~seitz/Curie2018.pdf

http://www.igh.cnrs.fr/equip/Seitz/Curie2018.pdf
http://www.normalesup.org/~seitz/Curie2018.pdf


Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

(Parfitt and Shen, 2014)



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

(Parfitt and Shen, 2014)



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Stringent

Not stringent

(illustration by D. Goodsell, Scripps Research Institute and
Rutgers University)



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Stringent

Not stringent

(illustration by D. Goodsell, Scripps Research Institute and
Rutgers University)



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Stringent

Not stringent

(illustration by D. Goodsell, Scripps Research Institute and
Rutgers University)



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

How can we make sense of big data ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

How can we make sense of big data ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Comparative genomics dogma:
if it is conserved, it must be functional.



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Comparative genomics dogma:
if it is conserved, it must be functional.



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

Defining “gene regulation”

Comparative genomics dogma:
if it is conserved, it must be functional.



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

microRNAs

miRNA sequences are known (for the most part); can we
identify their targets ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

microRNAs

Target gene
Transcription mRNA Translation

Protein

mRNA
decay

Translational
repression

miRNA

miRNA sequences are known (for the most part); can we
identify their targets ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

microRNAs

Ago protein
+ miRNA

Target gene
Transcription mRNA Translation

Protein

mRNA
decay

Translational
repression

miRNA sequences are known (for the most part); can we
identify their targets ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

microRNAs

Ago protein
+ miRNA

Target gene
Transcription mRNA Translation

Protein

mRNA
decay

Translational
repression

miRNA sequences are known (for the most part); can we
identify their targets ?



Functional
regulation by
microRNAs

Defining “gene
regulation”

microRNAs

Functionality of
miRNA/target
interactions

Results

Robustness of
predicted targets

Comparative genomics
yield false positives

Conclusion

Acknowledgements

Supplementary
data

microRNAs

I Sequence complementarity to the miRNA.

I Physically bind the miRNA effector complex.

I mRNA and protein level respond to miRNA.
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Comparative genomics (if a seed match is conserved, it must
be functional).
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Taeniopygia guttata

Monodelphis domestica

Mus musculus

Homo sapiens

Danio rerio

Sus scrofa

Bos taurus

GACAUAACCAGCAAUGAAGA-UUUU-AGUCUCA

GGCAUGACACUG-AUUCAGG-AUUUCAGUCACA

GGCAUGAC----AAUUCAGG-CGUUCAGUCACA

GACAUGACCCUGAAUUCAGG-AGUUCAGUCACA

AGCAUGACACUGAAUUCAGGAAUUUCAGUCACA

AGCAUGACACUGAAUUCAGGAAUUUCAGUCACA

GGCACUAUGCUGAGUUCUGGAACAACAGUCACA

GGCACUAUGCUGAAUUCUGGAACAACAGUCACA

GAUGUGACGCUGAAUUCUGAAGCCACAGUCACA

USP9X mRNA miR-134 site

Sarcophilus harrisii

Gallus gallus

GGGGAGACCAGUUGGUCAGUGU
5´3´

3´5´

miR-134:

: conserved in 8 or 9 species out of 9 : conserved in 6 or 7 species out of 9 : conserved in less than 6 species out of 9
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Observing a molecular does not mean that it has a biological
function.

Homeostasy attenuates changes of external origin: it also
buffers internal changes.
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Absolute RNA quantification

Murine cell line “C2C12”: differentiates in myotubes;
expresses muscle-specific miR-1, miR-206 and miR-133.

miR-1 and miR-206 (at least) control C2C12 differentiation
(Goljanek-Whysall et al., 2012).

=⇒ quantification of miR-1, miR-206, miR-133 and their
predicted targets in differentiating C2C12.

I miRNAs: Northern blot (calibrated with RNA oligos);

I mRNAs: RNA-Seq (calibrated with in vitro transcripts).
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For mRNAs to titrate miRNAs, they need to be abundant
enough. Issues with published examples
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A proposed pseudo-target: PTENP1, that de-repressed
PTEN (Poliseno et al., 2010).
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A proposed pseudo-target: PTENP1, that de-repressed
PTEN (Poliseno et al., 2010).

But PTENP1 mRNA is ≈ 100 times less abundant than the
PTEN mRNA (Ebert and Sharp, 2010).
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CDS

siRNAs against PTENP1
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Proposed by Poliseno et al (2010):

PTENP1 mRNA

PTEN mRNA

siRNAs

miRNAs

More probably:

siRNAs

PTEN mRNA
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UAAUAAUCAUCAUUCUGGC
 ||||||    ||| |||
GUUAUUA----UAA-ACCU

5´ 3´

3´ 5´

siRNA #2 against PTENP1:
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UAAUAAUCAUCAUUCUGGC
 ||||||   |||  :| |
AUUAUUAUAUGUAUCGCGG
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PTEN mRNA (nt 3769-3782):

siRNA #2 against PTENP1:
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siRNA #3 against PTENP1:
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Hominidae

Catarrhini

Boreoeutheria
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