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k-mers (with same G/C content, dinucleotide
composition, ...; Friedman et al., 2009).

−→ not submitted to the same selective pressure than actual
miRNA seed matches (e.g., protein binding sites).

https://pubmed.ncbi.nlm.nih.gov/18955434/
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We need to be lucky: loss of complete miRNA families a
long time ago (many species with miRNA loss).
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matches persist ?
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long time ago (many species with miRNA loss).
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Nov. 24, 2021: 522 vertebrates at “chromosome” level.
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At least 10 species
in clade of loss

In sister clade + at least 3 degrees of cousinhood: miRNA family
with certified presence in >50% of species at each degree
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Evolution of seed match count after loss

PhyloP score: measures probability of selective conservation
of seed match

−→ Selects seed matches with selective conservation in
rodents, then compare their conservation in rodent subclades
(clade of loss vs. sister clade).
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Since 2007: miR-34a, a tumor suppressor miRNA ?

2013–2017: Clinical trial (synthetic miR-34a in patients with
solid tumors) ... interrupted prematurely (inefficient; severe
adverse secondary effects).

https://clinicaltrials.gov/ct2/show/NCT01829971
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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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