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I Physically bind the miRNA effector complex.
CLIP protocol

I mRNA and protein level respond to miRNA.
I Sequence complementarity to the miRNA.

.

||||||
NNNNNNN NNNNNNNNNNNNNN

5´ 3´miRNA:

target:

2 7

−→ the “seed”

Comparative genomics (if a seed match is conserved, it must
be functional).
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Functionality of miRNA/target interactions

I Experimental methods (CLIP and avatars): hundreds of
targets per miRNA.

I Computational methods (seed matches, conserved in
evolution): hundreds of targets per miRNA.
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I Experimental methods (CLIP and avatars): hundreds of
targets per miRNA.

I Computational methods (seed matches, conserved in
evolution): hundreds of targets per miRNA.

miRNA-mediated repression is very modest (usually
< 2-fold): lower than well tolerated fluctuations in gene
expression (e.g., haplosufficiency).
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Functionality of miRNA/target interactions

I Experimental methods (CLIP and avatars): hundreds of
targets per miRNA.

I Computational methods (seed matches, conserved in
evolution): hundreds of targets per miRNA.

miRNA-mediated repression is very modest (usually
< 2-fold): lower than well tolerated fluctuations in gene
expression (e.g., haplosufficiency). Why have these sites
been conserved if they are not functional?

Both experimental and computational target prediction
methods capture mostly false positives (Pinzón et al., 2017).

https://pubmed.ncbi.nlm.nih.gov/28148562/
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miR-34 in cancer

Seed

miR-34b-5p  AGGCAGUGU--CAUUAGCUGAUUG-
miR-34c-5p  AGGCAGUGU--AGUUAGCUGAUUGC
miR-34a-5p  UGGCAGUGU--C-UUAGCUGGUUGU
miR-449a    UGGCAGUGUAUUGUUAGCUGGU---
miR-449b-5p AGGCAGUGUAUUGUUAGCUGGC---
miR-449c-5p AGGCAGUGUAUUGCUAGC-GGCUGU

Human miR-34 family members:

Seed

miR-34a-5p  UGGCAGUG--UC-UUAGCUGGUUGU
miR-34b-5p  AGGCAGUG--UAAUUAGCUGAUUGU
miR-34c-5p  AGGCAGUG--UAGUUAGCUGAUUGC
miR-449a-5p UGGCAGUGUAUUGUUAGCUGGU---
miR-449b    AGGCAGUG--UUGUUAGCUGGC---
miR-449c-5p AGGCAGUGCAUUGCUAGCUGG----

Murine miR-34 family members:

2007: miR-34a, miR-34b and miR-34c are transcriptionally
controlled by p53. 7 simultaneous publications

miR-34 miRNAs may participate in the anti-proliferative
action of p53 (miR-34 transfection inhibits proliferation).

miR-34a: the most highly expressed member in human cell
lines; its gene (in 1p36) is frequently deleted in cancers.

−→ miR-34a, first described tumor-suppressing miRNA.
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miR-34 in cancer

Problems:
I In mouse, a triple KO (miR-34a, b and c) and a

sextuple KO (miR-34a, b and c and miR-449a, b and c)
do not have increased cancer frequency (Concepcion et
al., 2012; Song et al., 2014).

I Supra-physiological miRNA over-expression is prone to
false positives (reviewed in Mockly and Seitz, 2019).

I miR-34 miRNAs are poorly expressed in most cells.
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Problems:
I In mouse, a triple KO (miR-34a, b and c) and a

sextuple KO (miR-34a, b and c and miR-449a, b and c)
do not have increased cancer frequency (Concepcion et
al., 2012; Song et al., 2014).

I Supra-physiological miRNA over-expression is prone to
false positives (reviewed in Mockly and Seitz, 2019).

I miR-34 miRNAs are poorly expressed in most cells.

I MRX34 clinical trial failed to improve cancer patients’
condition.

Additional cell lines, tissues and body fluids

Poorly-expressed miRNAs fail to repress their targets, while
being easily detectable (Mullokandov et al., 2012).
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miR-34a is not a general repressor of proliferation
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miR-34a is not a general repressor of proliferation

In human HCT-116 and HAP1 cells:

9,151,550 9,151,600 9,151,650 9,151,700 9,151,750

AAGCUCUUCUGCGCCACGGUGGGsgRNA: GCCGGUCCACGGCAUCCGGAGGGsgRNA: 

mir-34a
pre-miRNA

9,151,800

bp (in hg38 assembly)

chr1:
9,130,000 9,140,000 9,150,000 9,160,000 9,170,000 9,180,000

GPR157

LNCTAM34A

MIR34AHG
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miR-34a is not a general repressor of proliferation

In human HCT-116 cells:

● : miR-5p (miR-34 subfamily)
● : miR-5p (miR-449 subfamily)

: miR-3p (miR-34 subfamily)
: miR-3p (miR-449 subfamily)
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The observed anti-proliferative effect was artifactual (due to
unrealistic over-expression).
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Comparison of miRNA expression in primary tumors vs.
normal adjacent tissue (NCI GDC data portal):

https://portal.gdc.cancer.gov/
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normal adjacent tissue (NCI GDC data portal):
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Conclusion

miR-34 is not a general repressor of cell proliferation.

miRNA transfection experiments are not reliable
(supra-physiological over-expression).

miR-34a mutation is not a driver for 1p36 deletion in cancer.

Large amounts of transfected miR-34 is cytotoxic: why not
using it to block tumor growth, no matter how un-natural it
is? No better than current chemotherapy protocols (adverse
effects).
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miR-34 family expression in human cell lines, tissues, body fluids and murine tissues
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