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What Are MicroRNAs?

◮ small non-coding RNAs (ncRNAs)
◮ not translated into Protein
◮ function as RNA

like tRNA, rRNA, snoRNA
◮ target DNA and mRNA
◮ incorporated in protein complexes
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◮ in eukaryotes: plants, fungi, animals
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Maturation of miRNAs

◮ primary-precursor micro RNA
(pri-miRNA)

◮ Cleavage I: Drosha
◮ precursor miRNA (pre-miRNAs)
◮ export to cytoplasm (exportin-5)
◮ Cleavage II: Dicer
◮ mature miRNA (miRNAs)
◮ miRNA-protein complex
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Maturation of miRNAs

◮ primary-precursor micro RNA
(pri-miRNA)

◮ Cleavage I: Drosha
◮ precursor miRNA (pre-miRNAs)
◮ export to cytoplasm (exportin-5)
◮ Cleavage II: Dicer
◮ mature miRNA (miRNAs)
◮ miRNA-protein complex
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Maturation of miRNAs

◮ primary-precursor micro RNA
(pri-miRNA)

◮ Cleavage I: Drosha
◮ precursor miRNA (pre-miRNAs)
◮ export to cytoplasm (exportin-5)
◮ Cleavage II: Dicer
◮ mature miRNA (miRNAs)
◮ miRNA-protein complex
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Function of miRNAs

Cytoplasm:
◮ post-transcriptional gene scilencing (PTGS)

mRNA degradation
translational repression

Nucleus:
◮ transcriptional gene silencing (TGS)

DNA methylation
Chromatin remodelling Histone methylation
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◮ transcription factors
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Genomic Organisation of HOX Genes

time0

1 2 43 5 6 7 8 9 10 11 12 133’ 5’

anterior central posterior

mir10 mir196
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Phylogeny of mir-196
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Sequence Conservation of mir-196 Homologs

                       * *    *** ** ******* *  **********        *    * *  ** *  ** **** *** *** *  *  ***   *  *  *        
   RnA-196 -CAGCATCTGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAAGCGTC-TCCAGGT   109
   MmA-196 -CAGCATCAGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAAGCATC-TCCAGGT   109
   HsA-196 -CAGCACCAGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAATCGTC-TCCAGGT   109
   XtA-196 -TTAGAACAGAGCCGCTGTGTGGTTTAGGTAGTTTTATGTTGTTGGGCATTCACCTTTCTCTCTACAACAAGAAACTGCCTTAATTACATC--AGTGGGAATCATCACCCAGG-   110
  TnAb-196 -AGGAGAGTGAGCTGTTGTGTGGTTTAGGTAGTCTCATGTTGTTGGGTTCTAATATTTCTCCC-ACAACAGGAAACTGCCTTGATTACCTC--AGTAAAAATCATC-GCAACAT   109
  DrAb-196 -AACAAAGACAACTGCTAAGTGATTAAGGTAGTTTTATGTTGTTGGGCTCTATTTTATATCCCCGCAACACGAAACTGTCTTAATTGCCTCGCAGTGAGATTCAGC-ACAAC--   110
  TnAa-196 GCCCGGATC-GACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-GTCCATTTCAAACTCTGCAACATGAAACTGTCTTAATTGCCCC--AGTTACACACGACGAATCCA-   109
  TrAa-196 GCCCGGACC-GACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-GTCCATTTCAAACTCTGCAACATGAAACTGTCTTAATTGCCCC--AGTTACATACAACGAAGCCA-   109
  DrAa-196 -TTTGAACCAGACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-ATTACATTCAAACTCTGCAACGTGAAACTGTCTTAATTGCCCC--AGTTTCATTCCTCTGTATAA-   109
     ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110....   109
  

_CAGGAACAGAACUGUUGAGUGGUUUAGGUAGUUUCAUGUUGUUGGG_AUCCACCUUUCUCUCUACAACACGAAACUGCCUUAAUUACCUC__AGUUAAAAUCAUC_ACCACA_   
  ..........((((.....(((((..(((((((.((.((((((.(((.............))).)))))).)).)))))))..))))).....)))).................(-22.93)

_ C A G G A A
C

A
G
A A C U

G
U U G

A
G U G G U

U U
A G G U A G U U U C A U G U U G U U G G G

_
A U C C

A
C
C

UUUC
U

CUCUACAACACGAAACUGCCU
UA

AUUAC
C

UC_
_

AGUU
A

A
A

AUCAUC_
A

C
C
A
C
A
_

U
A

A
U



Expression of Central HOX Genes

0617213441kb

5’3’ 5 6 7 8 9
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Expression of Anterior HOX Genes

kb 014384461

3’ 5’1 2 3 54
mir10



Phylogeny of mir-10
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Sequence Conservation of mir-10 Homologs

..........,(((..((((((((.((((..,(((.((((((((((...................)))))))))).))),.)))).))))))))..))),............... [−31.82]

__AAGAUGCCUGUCUUCUAUAUAUACCCUGUAGAUCCGAAUUUGUGUAAACAAAAUU___GUAGUCACAAAUUCGUAUCUAGGGGAAUAUGUAGUUGACAUAAACACUACGCUAA

 frequency of mfe structure in ensemble 0.239985

...........(((..((((((((.((((...(((.((((((((((...................)))))))))).)))..)))).))))))))..)))................ (−30.94)

                  *****  **   *  ************** ********                    ********  *** ****   **  **  **        *  *     
    MmB-10 GACCTGTCTGTCTTCTGTATATACCCTGTAGATCCGAATTTGTGTAAGGAATTTT---GTGGTCACAAATTCGTATCTAGGGGAATATGTAGTTGACATAAACACTCCGCTCA   110
    RnB-10 GACCTGTCTGTCTTCTGTATATACCCTGTAGATCCGAATTTGTGTAAGGAATTTT---GTGGTCACAAATTCGTATCTAGGGGAATATGTAGTTGACATAAACACTCCGCTCA   110
    HsB-10 GATCTGTCTGTCTTCTGTATATACCCTGTAGATCCGAATTTGTGTAAGGAATTTT---GTGGTCACAAATTCGTATCTAGGGGAATATGTAGTTGACATAAACACTCCGCTCT   110
    XtB-10 GATTTGCCTGTCCTCTGTATGTACCCTGTAGATCCGAATTTGTGTGAGCGCAATC---ATA-TCACAAATTCGTGTCTGGGGGGATATGCAGTTGACACAAACGCTACAGAAA   109
    HfB-10 AATATGCCTGTCCTCTATATATACCCTGTAGATCCGAATTTGTGTTGACAAAGTT---GTGGTCACAAATTCGTATCTAGGGGAATATGTAGTCGACACAAACGCTGCAACAT   110
   DrBb-10 ATGATGTCTGTCATCTATATATACCCTGTAGATCCGAATTTGTGTGAATA----T---ACAGTCGCAAATTCGTGTCTTGGGGAATATGTAGTTGACATAAACACAACGCAAT   106
   FrBa-10 AGAGCCACTGTCTTCTATATCTACCCTGTAGATCCGGATTTGTGTAAAAATCATTAAAGCAATCACAAATTCGCTTCTAGGGGAGTATATAGTGGATTTATACACGACGGCAA   113
   TnBa-10 AGAGCCGCTGTCTTCTATATCTACCCTGTAGATCCGGATTTGTGTAACGATCATTAAAGCAATCACAAATTCGCTTCTAGGGGAGTATATAGTGGATTTATACACGACGGCAG   113
   DrBa-10 AAGAAACCTGTCATCTATATATACCCTGTAGATCCGGATTTGTGTAAACAGACGC---ACAGTCACAAATTCGTATCTAGGGGAGTATGTAGTTGATGTATAGGCTACATTCA   110
   FrBb-10 TGATGACCTGTCATCTATATTCACCCTGTAGATCCGAATTTGTGTAAACATGACA---GACGCTGCAAATTCGCATCTTGGGGAGGATGTAGGTGATGACCCTTCACCTGGAG   110
   TnBb-10 TGGTCACCTGTCACCTACCTTCACCCTGTAGATCCGAATTTGTGTAAACATGACG---GAAGCTGCAAATTCGGGTCTTGGGGAGGATGTAGGTGATGACCCTTCACCTCCAG   110
     ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110...
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Sequence Conservation of mir-196 Homologs

                       * *    *** ** ******* *  **********        *    * *  ** *  ** **** *** *** *  *  ***   *  *  *        
   RnA-196 -CAGCATCTGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAAGCGTC-TCCAGGT   109
   MmA-196 -CAGCATCAGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAAGCATC-TCCAGGT   109
   HsA-196 -CAGCACCAGAACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGG-ATCCACCTTTCTCTCGACAGCACGACACTGCCTTCATTACTTC--AGTTGAAATCGTC-TCCAGGT   109
   XtA-196 -TTAGAACAGAGCCGCTGTGTGGTTTAGGTAGTTTTATGTTGTTGGGCATTCACCTTTCTCTCTACAACAAGAAACTGCCTTAATTACATC--AGTGGGAATCATCACCCAGG-   110
  TnAb-196 -AGGAGAGTGAGCTGTTGTGTGGTTTAGGTAGTCTCATGTTGTTGGGTTCTAATATTTCTCCC-ACAACAGGAAACTGCCTTGATTACCTC--AGTAAAAATCATC-GCAACAT   109
  DrAb-196 -AACAAAGACAACTGCTAAGTGATTAAGGTAGTTTTATGTTGTTGGGCTCTATTTTATATCCCCGCAACACGAAACTGTCTTAATTGCCTCGCAGTGAGATTCAGC-ACAAC--   110
  TnAa-196 GCCCGGATC-GACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-GTCCATTTCAAACTCTGCAACATGAAACTGTCTTAATTGCCCC--AGTTACACACGACGAATCCA-   109
  TrAa-196 GCCCGGACC-GACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-GTCCATTTCAAACTCTGCAACATGAAACTGTCTTAATTGCCCC--AGTTACATACAACGAAGCCA-   109
  DrAa-196 -TTTGAACCAGACTGTCGAGTGGTTTAGGTAGTTTCATGTTGTTGGG-ATTACATTCAAACTCTGCAACGTGAAACTGTCTTAATTGCCCC--AGTTTCATTCCTCTGTATAA-   109
     ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110....   109
  

_CAGGAACAGAACUGUUGAGUGGUUUAGGUAGUUUCAUGUUGUUGGG_AUCCACCUUUCUCUCUACAACACGAAACUGCCUUAAUUACCUC__AGUUAAAAUCAUC_ACCACA_   
  ..........((((.....(((((..(((((((.((.((((((.(((.............))).)))))).)).)))))))..))))).....)))).................(-22.93)

_ C A G G A A
C

A
G
A A C U

G
U U G

A
G U G G U

U U
A G G U A G U U U C A U G U U G U U G G G

_
A U C C

A
C
C

UUUC
U

CUCUACAACACGAAACUGCCU
UA

AUUAC
C

UC_
_

AGUU
A

A
A

AUCAUC_
A

C
C
A
C
A
_

U
A

A
U



Mir-10 - a cis acting microRNA?

kb 014384461

3’ 5’1 2 3 54
?



Possible Function(s) of mir-10

◮ PTGS - target ?
◮ silencing of hox4?
◮ DNA methylation - mir-10?
◮ chromatin condensation?
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Possible Function(s) of mir-10

◮ PTGS - target ?
◮ silencing of hox4?
◮ DNA methylation - mir-10?
◮ chromatin condensation?



Summary

mir-196 mir-10
posterior anterior

trans cis?
HOXB8 mir-10?

How to measure coevolution of miRNA and target?



thanks.
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