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Even high-throughput identification needs to assess
conservation.
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Conservation in evolution

List of 3´ UTRs with conserved complementarity
to miRNA seeds (→ "predicted targets").

Even high-throughput identification needs to assess
conservation.
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False positives in target identification

Some 3 ́ UTR seed matches are conserved for
miRNA-independent reasons.

Controversy:
I Friedman et al., 2009: still many predicted targets after

subtracting estimated false positive counts.
I Pinzón et al., 2017: seed match in many targets is more

conserved than the miRNA itself.

https://pubmed.ncbi.nlm.nih.gov/18955434/
https://pubmed.ncbi.nlm.nih.gov/28148562/
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Binding site evolution after miRNA loss

After loss of a complete miRNA family (*), how long do its
seed matches persist ?

(*): family: all the miRNAs sharing the same seed sequence
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Binding site evolution after miRNA loss
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Binding site evolution after miRNA loss

Clade miRNA family
Feliformia miR-541

Ferae miR-598
Mammalia miR-456
Eutheria miR-2188

Myomorpha miR-656
Mammalia miR-460b
Feloidea miR-676

Cervidae+Bovidae miR-676
Whippomorpha miR-769

Cervidae+Bovidae miR-509
Protacanthopterygii miR-31

Myomorpha miR-885
Myomorpha miR-3959

Theria miR-458
Pinnipedia+Musteloidea miR-297

Bovidae miR-325-3p
Cervidae+Bovidae miR-514

Identification procedure
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miR-656 family:
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miR-656 family:

Eutheria
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miR-656 family:

Rodentia

Myomorpha

Eutheria

Hystricomorpha+Sciuromorpha
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After miR-656 family loss:

Cricetulus griseus CDON 3´ UTR:
1 3962

nt
 3

32
0-

33
25

Sequence alignment



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Binding site evolution after miRNA loss

After miR-656 family loss:

Cricetulus griseus CDON 3´ UTR:
1 3962

nt
 3

32
0-

33
25

Sequence alignment



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Binding site evolution after miRNA loss

After miR-656 family loss:

Cricetulus griseus CDON 3´ UTR:
1 3962

nt
 3

32
0-

33
25

In Rodentia:

Site Conservation vs. rest of UTR
p-value

nt 3320–3325 0.02815

Sequence alignment
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After miR-656 family loss:

Cricetulus griseus CDON 3´ UTR:
1 3962
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Acceleration of evolution in subclades:

Site Clade of loss
p-value

nt 3320–3325 0.03585

Sequence alignment
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After miR-656 family loss:

Cricetulus griseus CDON 3´ UTR:
1 3962

nt
 3

32
0-

33
25

Acceleration of evolution in subclades:

Site Clade of loss Sister clade
p-value p-value

nt 3320–3325 0.03585 0.50000

Sequence alignment



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Binding site evolution after miRNA loss

After miR-656 family loss:

Cricetulus griseus ABCD3 3´ UTR:
1 1372

nt
 1

52
-1

57
nt

 2
00

-2
05

Acceleration of evolution in subclades:

Site Clade of loss Sister clade
p-value p-value

nt 152–157 0.50000 0.00864
nt 200-205 0.23280 0.50000

Sequence alignment
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Evolution of seed match count after loss

Rodentia (superclade)

Myomorpha (clade of loss)

Hystricomorpha+Sciuromorpha (sister clade)

−→ Most of these seed matches are conserved in a
miRNA-independent manner.
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: Equally conserved in clade of loss and sister clade
: Accelerated evolution in clade of loss
: Accelerated evolution in sister clade

miR-656 in
Myomorpha

n=2001

−→ Most of these seed matches are conserved in a
miRNA-independent manner.



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Evolution of seed match count after loss

Rodentia (superclade)

Myomorpha (clade of loss)

Hystricomorpha+Sciuromorpha (sister clade)

0

20

40

60

80

100

P
er

ce
nt

ag
e 

am
on

g 
an

ce
st

ra
l s

ite
s

miR-676 in
Feloidea

miR-769 in
Whippomorpha

miR-885 in
Myomorpha

miR-3959 in
Myomorpha

miR-458 in
Theria

miR-325-3p in
Bovidae

miR-598 in
Ferae

miR-456 in
Mammalia

miR-460b in
Mammalia

miR-31 in
Protacanthopterygii

miR-541 in
Feliformia

n=2184n=38 n=493 n=1356 n=1281 n=4 n=4 n=96 n=1 n=1 n=7

: Not significantly conserved in superclade
: Equally conserved in clade of loss and sister clade
: Accelerated evolution in clade of loss
: Accelerated evolution in sister clade

miR-656 in
Myomorpha

n=2001

−→ Most of these seed matches are conserved in a
miRNA-independent manner.



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Evolution of seed match count after loss

Rodentia (superclade)

Myomorpha (clade of loss)

Hystricomorpha+Sciuromorpha (sister clade)

0

20

40

60

80

100

P
er

ce
nt

ag
e 

am
on

g 
an

ce
st

ra
l s

ite
s

miR-676 in
Feloidea

miR-769 in
Whippomorpha

miR-885 in
Myomorpha

miR-3959 in
Myomorpha

miR-458 in
Theria

miR-325-3p in
Bovidae

miR-598 in
Ferae

miR-456 in
Mammalia

miR-460b in
Mammalia

miR-31 in
Protacanthopterygii

miR-541 in
Feliformia

n=2184n=38 n=493 n=1356 n=1281 n=4 n=4 n=96 n=1 n=1 n=7

: Not significantly conserved in superclade
: Equally conserved in clade of loss and sister clade
: Accelerated evolution in clade of loss
: Accelerated evolution in sister clade

miR-656 in
Myomorpha

n=2001

−→ Most of these seed matches are conserved in a
miRNA-independent manner.



False positives in
miRNA targets

miRNA target
prediction

False positives in
target
identification

Binding site
evolution after
miRNA loss

Implications in
molecular oncology

Conclusion

Supplementary
data

Implications in molecular oncology

The miR-34a miRNA is a candidate tumor suppressor:

I activated by p53;
I occasionnally lost in human cancers;
I displays anti-proliferative activity when transfected in

cell lines;
I some oncogenes among its predicted targets.

−→ Over the last 16 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/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

Following analyses: published in Mockly et al., 2022.

https://pubmed.ncbi.nlm.nih.gov/35474387/
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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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−→ Proliferation arrest may be an artifact of miR-34a
overexpression.
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Conclusion

High-throughput experimental target identification captures
many false positives...

... but comparative genomics too!

Improvement: identification of miRNA-independent
conservation of binding sites.

On the analyzed examples: most conserved seed matches are
not conserved because of the miRNA!

−→ A large part of the miRNA literature probably needs a
cleanup.
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Conclusion

Erroneous miRNA target identification can have far-reaching
consequences.

Widely-accepted tumor suppressive function for miR-34a
−→ failed clinical trial.

In vivo veritas: genome editing may correct a lot of false
beliefs.
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Procedure for identification of miRNA family loss

miR-656 locus alignment

Sequence alignment of CDON seed match for miR-656

Sequence alignment of ABCD3 seed match for miR-656

miR-34a mutations in human cancers

miR-34a over-expression upon DNA damage
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Ovalentaria

Eupercaria

More convincing if many species in clade of loss.
>10 species in clade of loss; presence in sister clade + 3
closest cousin clades.
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in clade of loss
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7/7 species with certified presence

24/25 species with certified presence

Jaculus jaculus

Nannospalax galili

Rattus norvegicus

Rattus rattus

Mus spretus

Mus musculus

Mus caroli

Mus pahari

Mastomys coucha

Arvicanthis niloticus

Acomys russatus

Acomys percivali

Acomys kempi

Acomys dimidiatus

Meriones unguiculatus

Cricetulus griseus

Mesocricetus auratus

Myodes glareolus

Arvicola amphibius

Microtus ochrogaster

Onychomys torridus

Peromyscus leucopus

Peromyscus maniculatus bairdii

Peromyscus polionotus subgriseus

Ochotona princeps

Ochotona curzoniae

Oryctolagus cuniculus

Sylvilagus bachmani

Lepus timidus
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echTel2    GGAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
loxAfr3    GGAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
triMan1    GGAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
chrAsi1    GGAATAGGTTGCCTGTGAGGTGTTCACGTT-CTCTATGATGAATATTATAC----AGTCAACCTCTTTC
eleEdw1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
dasNov3    GGAGTAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
oryAfe1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC

ochPri3    GAAATAGGTTGCCTGTGAGGTGTTCACTCT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
oryCun2    GAAATAGGTTGCCTGTGAGGTGTTCACTCT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC

rn6        GAACT---CTGGTCCTCTGGTGTCTGCTTT-CTTTTTGATGACTGTTCCAC----CGCCTGCTTCTTCC
mm10       GAGCTAGCTTGTCTCTGAGACGTTTGTTTT-CTATCTGATGACTATCCCAC----AGCCTACTTCT---
jacJac1    GGACTGGGTTGCCTGTGGGGTGTTCATTTT-CTGTATGATGAATAGTATATGACTAGTGAACCTCTGCC
mesAur1    GAAACAGGT-GTCTCTGAGATGTCTGC--TCTTCCTTGAGTTACATCCTACC-----CTGGACCACTTC
criGri1    GAAATAGGT-GTCTCTGAGGTGCTTACCCTCTTTCTTGAGCCACATCCTACCTA-TCCTGGACCAGTTC
micOch1    GAAGTAGCTTATCTCTGAGATGCTCAC--TTTCTGTGTGATGGCATCCTACG-----CTAGACCACTGA

hetGla2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-TTATACGATGAATATTATAC----AGTCAACCTCTTTC
octDeg1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-TTATACGATGAATATTATAC----AGTCAACCTCTTTC
chiLan1    GAAACAGGTTGCCTGCGACGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
speTri2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
cavPor3    GGAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC

papAnu2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
chlSab2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
gorGor3    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
panTro4    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
hg38       GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
ponAbe2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
macFas5    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
rheMac3    GAAATAGGTTGTCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
nomLeu3    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
otoGar3    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
calJac3    GAAATAGGTTGGCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAGCCTCTTTC
saiBol1    GAAATAGGTTGGCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC

panHod1    GAAATAGGTTGCCTGTGAGGTGTTCACTTTTCTAAATGATGAATATTATAC----AGTCAACCTCTTTC
bosTau8    GAAATAGGTTGCCTGTGAGGTGTTCACTTTTCTAAGCGATGAATATTATAC----AGTCAACCTCTTTC
oviAri3    GAAATAGGTTGCCTGTGAGGTGTTCACTTTTCTAAACGATGAATATTATAC----AGTCAACCTCTTTC
capHir1    GAAATAGGTTGCCTGTGAGGTGTTCACTTTTCTAAACGATGAATATTATAC----AGTCAACCTCTTTC
canFam3    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
musFur1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTAGACGATGAATATTATAC----AGTCAACCTCTTCC
ailMel1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
orcOrc1    GGCATAGGTTGTCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
turTru2    GGCATAGGTTGTCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
vicPac2    GAGATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
camFer1    GAGATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
cerSim1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
odoRosDiv1 GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
susScr11   GAAACAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
lepWed1    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
felCat8    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
equCab2    GAAATAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
pteVam1    GAAACAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTCC
pteAle1    GAAACAGGTTGCCTGTGAGGTGTTCACTTT-CTATATGATGAATATTATAC----AGTCAACCTCTTCC
myoLuc2    GACAGAGGTTGCCTGTGAGGTGTTCACTGT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
myoDav1    GACAGAGGTTGCCTGTGAGGTGTTCACTGT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
eptFus1    GACGGAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
sorAra2    GGACTAGGTTGCCTGTGAGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTTC
conCri1    GAAACAGGTTGCCTGTGCGGTGTTCACTTT-CTATACGATGAATATTATAC----AGTCAACCTCTTCC
eriEur2    GGACCAGGTTGCCTGTGAGGTGTTCACCTT-CTATATGATGAATATTATAC----AGTCAACCTCTTTC
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Percentage identity
among 57 aligned species:

miR-656 (= miR-656-3p)miR-656-5p

7/7 species with certified presence

24/25 species with certified presence
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Rattus norvegicus
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Binding site evolution after miRNA loss
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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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Adenocarcinoma, NOS (Upper lobe, lung)
Adenocarcinoma, NOS (Lower lobe, lung)
Infiltrating duct carcinoma, NOS (Head of pancreas)
Hepatocellular carcinoma, NOS (Liver)
Squamous cell carcinoma, NOS (Tongue, NOS)
Squamous cell carcinoma, NOS (Lower lobe, lung)
Squamous cell carcinoma, NOS (Upper lobe, lung)
Squamous cell carcinoma, NOS (Larynx, NOS)
Clear cell adenocarcinoma, NOS (Kidney, NOS)
Renal cell carcinoma, NOS (Kidney, NOS)
Papillary adenocarcinoma, NOS (Kidney, NOS)
Transitional cell carcinoma (Bladder, NOS)
T lymphoblastic leukemia lymphoma (Bone marrow)
Acute myeloid leukemia, NOS (Bone marrow)
Mixed glioma (Cerebrum)
Malignant melanoma, NOS (Skin, NOS)
Astrocytoma, anaplastic (Cerebrum)
Glioblastoma (Brain, NOS)
Adenocarcinoma, NOS (Prostate gland)
Infiltrating duct carcinoma, NOS (Breast, NOS)
Serous cystadenocarcinoma, NOS (Endometrium)
Lobular carcinoma, NOS (Breast, NOS)
Squamous cell carcinoma, NOS (Cervix uteri)
Adenocarcinoma, NOS (Sigmoid colon)
Adenocarcinoma, NOS (Colon, NOS)
Papillary carcinoma, follicular variant (Thyroid gland)
Papillary adenocarcinoma, NOS (Thyroid gland)
Endometrioid adenocarcinoma, NOS (Endometrium)
Serous cystadenocarcinoma, NOS (Ovary)

(cancer types with > 100 analyzed cases)
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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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Glioblastoma (Brain, NOS)
Infiltrating duct carcinoma, NOS (Head of pancreas)
Hepatocellular carcinoma, NOS (Liver)
Adenocarcinoma, NOS (Prostate gland)
Multiple myeloma (Bone marrow)
Papillary adenocarcinoma, NOS (Thyroid gland)
Squamous cell carcinoma, nonkeratinizing, NOS (Cervix uteri)
Papillary carcinoma, follicular variant (Thyroid gland)
Seminoma, NOS (Testis, NOS)
Acute myeloid leukemia, NOS (Bone marrow)
Renal cell carcinoma, chromophobe type (Kidney, NOS)
Clear cell adenocarcinoma, NOS (Kidney, NOS)
Infiltrating duct carcinoma, NOS (Breast, NOS)
Renal cell carcinoma, NOS (Kidney, NOS)
Papillary adenocarcinoma, NOS (Kidney, NOS)
Pheochromocytoma, NOS (Adrenal gland, NOS)
Mixed glioma (Cerebrum)
Oligodendroglioma, NOS (Cerebrum)
Infiltrating duct carcinoma, NOS (Pancreas, NOS)
Lobular carcinoma, NOS (Breast, NOS)
Serous cystadenocarcinoma, NOS (Ovary)
Epithelioid mesothelioma, malignant (Pleura, NOS)
Squamous cell carcinoma, NOS (Tongue, NOS)
Squamous cell carcinoma, NOS (Cervix uteri)
Astrocytoma, NOS (Cerebrum)
Adenocarcinoma, NOS (Colon, NOS)
Astrocytoma, anaplastic (Cerebrum)
Transitional cell carcinoma (Bladder, NOS)
Oligodendroglioma, anaplastic (Cerebrum)
Squamous cell carcinoma, keratinizing, NOS (Cervix uteri)
Transitional cell carcinoma (Lateral wall of bladder)
Squamous cell carcinoma, NOS (Overlapping lesion of lip, oral cavity and pharynx)
Adenocarcinoma, NOS (Rectosigmoid junction)
Adrenal cortical carcinoma (Cortex of adrenal gland)
Squamous cell carcinoma, NOS (Floor of mouth, NOS)
Adenocarcinoma, NOS (Cardia, NOS)
Adenocarcinoma, NOS (Upper lobe, lung)
Squamous cell carcinoma, NOS (Lower lobe, lung)
Squamous cell carcinoma, NOS (Upper lobe, lung)
Squamous cell carcinoma, NOS (Larynx, NOS)
Adenocarcinoma, NOS (Lower lobe, lung)
Adenocarcinoma, NOS (Ascending colon)
Adenocarcinoma, NOS (Lower third of esophagus)
Squamous cell carcinoma, NOS (Lung, NOS)
Adenocarcinoma, NOS (Sigmoid colon)
Squamous cell carcinoma, large cell, nonkeratinizing, NOS (Cervix uteri)
Adenocarcinoma, NOS (Rectum, NOS)
Serous cystadenocarcinoma, NOS (Endometrium)
Adenocarcinoma with mixed subtypes (Upper lobe, lung)
Endometrioid adenocarcinoma, NOS (Endometrium)
Malignant melanoma, NOS (Skin, NOS)
Adenocarcinoma, NOS (Cecum)

mir-34a locus

(cancer types with > 100 analyzed cases)
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miR-34a is not anti-proliferative in cultured cell lines

C
op

ie
s 

of
 m

iR
N

A
 / 

ng
 o

f t
ot

al
 R

N
A

1×102

1×103

1×104

1×105

n.s.

Quantified miRNA: miR-34a

Time post-treatment (h): 24 24

Doxorubicin treatment: - +

72 h treatment at IC50: 4.7× increase in miR-34a.
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Quantified miRNA: miR-34a

Time post-treatment (h): 24 72 24 72

Doxorubicin treatment: - +

72 h treatment at IC50: 4.7× increase in miR-34a.
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miR-34a is not anti-proliferative in cultured cell lines

C
op

ie
s 

of
 m

iR
N

A
 / 

ng
 o

f t
ot

al
 R

N
A

1×102

1×103

1×104

1×105

**
n.s.

Quantified miRNA: miR-34a miR-21

Time post-treatment (h): 24 72 24 72 24 72 24 72

Doxorubicin treatment: - + - +

72 h treatment at IC50: 4.7× increase in miR-34a.
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