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A fuzzy definition for tumor suppressor miRNAs

Tumor suppressors: selectively lost in cancers;
anti-proliferative action under their endogenous expression
level (Weinberg, 1991).

Explicitly excludes genes with cytotoxic or cytostatic activity
only upon unrealistic overexpression.

microRNAs (“miRNAs”): regulatory RNAs, guiding their
effector proteins to specific targets.
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A fuzzy definition for tumor suppressor miRNAs

Tentative definitions of tumor suppressor miRNAs:

I down-regulated in cancers or cancer models (Zhang et
al., 2007);

I their proposed targets have oncogenic properties (Wong
et al., 2011);

I both criteria (Adams et al., 2016).

No reason to restrict the initial definition to coding genes.

https://pubmed.ncbi.nlm.nih.gov/16989803/
https://pubmed.ncbi.nlm.nih.gov/16989803/
https://pubmed.ncbi.nlm.nih.gov/22126155/
https://pubmed.ncbi.nlm.nih.gov/22126155/
https://pubmed.ncbi.nlm.nih.gov/26652031/
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miR-34a, a candidate tumor suppressor

The most heavily studied candidate tumor suppressor
miRNA:

I 6 miRNAs in the family:

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:
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miR-34a, a candidate tumor suppressor
The most heavily studied candidate tumor suppressor
miRNA:
I 6 miRNAs in the family
I 2007: miR-34a, b and c are controlled by p53 (review).

I Some instances of miR-34a deletion in cancers.
I Transfection of miR-34a inhibits proliferation in many

cell lines.

−→ Over the last 14 years: a myriad of studies; a clinical
trial (“MRX34”: a synthetic miR-34a, administered to
patients with solid tumors).

Failure of the trial (Beg et al., 2017; Hong et al., 2020).
Mixed results in mouse (encouraging results in pre-clinical
assays; but the miR-34a−/−, miR-34b−/−, miR-34c−/−

triple KO does not exhibit abnormal p53 response:
Concepcion et al., 2012).

https://pubmed.ncbi.nlm.nih.gov/17996645/
https://pubmed.ncbi.nlm.nih.gov/27917453/
https://pubmed.ncbi.nlm.nih.gov/32238921/
https://pubmed.ncbi.nlm.nih.gov/22844244/
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miR-34a is not repressed or mutated in cancers
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miR-34a is not repressed or mutated in cancers

Comparison of miRNA expression in primary tumor and
normal adjacent tissue (GDC data portal).

https://portal.gdc.cancer.gov/
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miR-34a is not repressed or mutated in cancers

Comparison of miRNA expression in primary tumor and
normal adjacent tissue (GDC data portal):
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(cancer types with > 10 analyzed cases)
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miR-34a is not repressed or mutated in cancers
Comparison of miRNA gene loss in cancer (GDC data
portal):
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miR-34a is not repressed or mutated in cancers
Comparison of miRNA sequence variation in cancer (GDC
data portal):
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(cancer types with > 100 analyzed cases)
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miR-34a is not a general repressor of proliferation

Available data: over-expression experiments.
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Available data: over-expression experiments (prone to false
positives; Mockly and Seitz, 2019).

https://pubmed.ncbi.nlm.nih.gov/30963499/
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Conclusion

No objective reason to modify the definition of tumor
suppressors.

miR-34a does not meet any of the two criteria (frequent
inactivation in cancer; anti-proliferative activity under its
endogenous expression levels).

I miR-34a mutation is not a driver for 1p36 deletion in
cancer (CHD5 could be the driver: Bagchi et al., 2007).

I Detecting a miRNA by a sensitive method (RT-qPCR,
Small RNA-Seq, ...) does not imply its functionality
(Mullokandov et al., 2012).

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).

https://pubmed.ncbi.nlm.nih.gov/17289567/
https://pubmed.ncbi.nlm.nih.gov/22751203/
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Minimal regions of consistent deletions in cancer

No effect of miR-34a against genotoxic stress

miR-34 family expression in human cell lines, tissues, body fluids and murine tissues
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No effect of miR-34a against genotoxic stress
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