


Einleitung

* Deuterostomia:
 Neumiinder
« Urmund wird zum After
« Mund bricht neu durch

* MiRNA:
« Kleine RNAs in allen Eukaryoten
« Dienen zur Feinregulation von Genen auf post-transkriptioneller Ebene
» Entstehen durch Prozessierung einer pra-miRNA (Hairpin-Strukturen) mit
Drosha/Dicer

* Let-7:
« Entdeckt in Caenorhabditis elegans
e Steht fiir lethal (todlich)
« Evolutiondr hochkonserviert
 Steuert zeitliche Entwicklung vieler Tiere



Aufgabenstellung

» Weitere nicht bekannten let-7-miRNAs in Deuterostomia-Genomen finden
* Erstellen eines gemeinsamen Alignments

» Syntenie der neu gefundenen miRNAs aufklaren

e Einordnung zu bekannten let-7-Gruppen

 Erstellen eines Stammbaumes, zum Klaren von evolutionaren Entwicklungsprozessen
und Verwandtschaftsbeziehungen



Workflow

« Alignment von allen bekannten miRNAs von miRBase der let-7-Familie wurde
bereitgestellt

« Vorhandene Precursor-Sequenzen verlangert (Blasten)

# let-7a-1

hsa-L-7a-1-1
ptr-L-Ta-1-1
ppy-L-7a-1-1
mml-L-Ta-1-1
cja-L-Ta-1-1_
tsy-L-7a-1-1
0ga-L-7a-1-1_
mim-L-7a-1-1_
the-L-Ta-1-1
mmu-L-7a-1-1
rno-L-7a-1-1
bta-L-7a-1-1
mdo-L-7a-1-1
dre-L-7a-1-1
gga-L-7a-1-1
tgu-L-7a-1-1
xtr-L-7a-1-1

AUUCACT ., CUGGAUGUUCUCUUCACUGUGLGAUGAGGUAGUAGGUUGUAUAGUULUAGGGUCACACCCAC. . ..., ... . . CACUGGGAGAUAACUAUACAAUCUACY ., GUCUULCCUAACGUGAUAGAAAAGUCUGCAUCCAGGLGGUCUGALIAG
AULCACT , CUGCALGUUCUCUUCACUGUGGGALGAGGUAGUAGGUUGUALAGUUULAGGGUCACACCCAL . . ... ... .y CACUGGGAGAUAACUAUACAAUCUACY ., GUCUUUCCUAACGUGAUAGAAAAGUCUGCAUCCAGGLGGUCUGALIAG
AUUCACE . CUGGALGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUALAGUUDUAGGGUCACACCCAL . . ..o oo a CACUGGGOAGAUAACUAUACAAUCUACU . GUCUUUCCUAACGUGALAGARAAGUCUGCAUCCAGRCGOUCUGALIAG
AUUCACT ., CUGGALGUUCUCUUCACUGUGGGAUGAGOUAGUAGELUGUALAGUULUAGGGUCACACCCAC . . ... ... .. CACUGGGAGAUAACUAUACAAUCUACY . GUCUUDCCUAACGUGAUAGAAAAGLUCUGCAUCCAGGCGOUCUCALIAG
ATTCACE . CTGGATGTTCTCTTCAC TG TGGGATGAGG TAGTAGGTTGTATAGT TTTAGGGTCACACCCAC . . ... ... .. CACTGOGAGATAACTATACAATCTACT, GTCTTTCCTAACGTGATAGAARAGTCTGCATCCAGGTGGTCTCATAG
GTTCACE . CCGGATOGTTCTCTTCACTOTGGGATGAGOTAGTAGGTTGTATAGT TTTAGGOTCACACCCAL. ... ... .. CACTOOOAGATAAC TATACAATCTACT . GTCTTTCCTAACGTGATAGAARAGTC TGCATCCAGRCGGECTCATGG
ATTCAGE . CTOGATGTACTCTTCACTOTGOGATOAGOTAGTAGGTTGTATAGT TTTAGGGTCACACCCAC. .. ... ... CACTGOOAGATAACTATACAATCTACT . GTCTTTCCTAACGTOATAGARAAGTCTGCATCCAGGAGGCCTCATGE
ATTCACC, CTGGATGTACTCTTCACTGTGGGATGAGGTAGTAGGTTGTATAGT TTTAGGGTCACACCCAC. . ..., ... . . CACTGGGAGATAACTATAC  ATCTACT . GTCTTTCCTAACGTRATAGAAAAGTCTGCATCCAGGTGGLCTCATAG
CAATATTCACCCTAGTTCTTTTCACTGTAGGATAAGGTAGTAGATTGTATAGTTCTAGGGTCACACCCAT. ... ..t CATTGGAAGATCACTCTATACAATCTACTGTCTTTCTCAGATGGTAGAAAGATCGGCNNNNNNNNNNNNNNNNNN
AUUCACE . CUGGALGUUCUCUUCACUGUGGGAUGAGGUAGUAGEUUGUALAGUUDUAGGGUCACACCCAL . . ..o o c CACUGGGAGAUAACUAUACAAUCUACY . GUCUUDCCUAAGGUGALGGARAAGUCUGCAUUCAUGGGEUCUCALIAG
ALUUGCT , CUGGALGUUGUCUUCACUGUGGGAUGAGOUAGUAGGUUGUALAGUULUAGGGUCACACCCAC. . ... ... CACUGGGAGAUAACUAUACAAUCUACY . GUCUUUCCUAAGGUGAUGGAARAGLUCUGCAUUCGUG . GAUCUAGLAG
AUUCUCT , CUGGACAUUCUCUUCACUGUGGGAUGAGGOUAGUAGGUUGLALAGUULUAGGGUCACACCCAC .. . .. .. ... .. CACUGGLAGAUAACUAUACAAUCUACY . GUCUUUCCUAAGGUGAUAGAARAALCUGCAUCCAAACAACCUCACAC
AUCUACAACUAAAACARALICUCCACUGUGGGAUGAGOUAGUAGGUUGUALAGUUDUAGGGUCACACCCAC . .. ... . ... CACUGGOAGALAACUAUACAAUCUACU . GUCUUUCUUAAAGUG . GOAGGAAALICUCCAGGAGUALUCULL . ULIAL
GUGGACUGE. AGGUUACALGUUGACGEUGGGAUGAGGUAGUAGGUUGUALAGUULNUAGGGUCACACCCAC. ... ..t ACUGEGAGALAACUALACAACCUACL., GUCUUUNCUCARAGUL . CAAAUCAAGCUACAGAGUUUCAUCCL . GUAC
ACAUCACCUCUGAAGAUGLCUGCACUGUGGGAUGAGGUAGUAGGUUGUALAGUULUAGGGUCALACCCGL. . .. .. ... . . AACUGGGAGAUAACUAUACAAUCUACY ., GUCUUDCCUAAAGCAGCAGAAAAUCAACAACGGAGACCGUUCAGLIUL
GCCCCAGCUCUGAAGALGCCUGCACUGUGGGAUGAGOUAGLAGGUUGLALAGUULUAGGGUCALACCCAC. ... . ... CACUGGGAGAUAACUAUACAAUCUACY ., GUCUUUCCUAAAGCAGCAGAUAAUCAACAAUGGAAGCUCCUCAGUILL

AGCUGCUCUCUGGLOCCACCGLCCUG . UGGGAUGAGGUAGUAGGUUGUUUAGUUAUUGHGCCOCACCCAL. .o ov v, CAAUGGOAGAGAACUACACAACCUACY . GUCUCUCCUAAAGUGGL COGAALICUCCUCACGACCACAUGUCUULAG



Workflow

* blasten aller bekannter mir-let-7 RNAs gegen die Genome von Mitgliedern der
Deuterostomier

» ordnen des Blastoutputs mittels R-Skript nach Locus und E-Value

ﬂ 147 xtr-L-Tx-c-1 scaffold_159 188 147 a e 1 147 320172 329826 2.6e-T77 291.9
1 147 tgu-L-7g-1 scaffold 150 BO .36 o4 1@ ] 29 122 320144 320851 &.1e-23 187.5
1 147 tgu-L-7g-2 scaffold 159 89 .36 o4 1@ a 29 122 320144 320851 8.1e-22 187.5
1 147 gga-L-7g-1 scaffold_159 89.25 93 18 a 29 121 329144 329852 3.2e-21 185.6
1 147 mim-L-7g-1_m scaftfold_159 98 .24 B2 8 a 29 11e 329144 3296863 Ze-19 99.61
1 147 cpo-L-Tg-1 m scaffold 159 99.24 82 ] a 29 11e 329144 329663 2Ze-19 99.61
1 147 mdo-L-Tg-1 scaffold 159 88.17 93 11 a 29 121 329144 329852 T7.Be-19 97.63
1 147 fca-L-7g-1_m scaffold 159 89.e2 8z 9 a 28 169 329144 329063 4.8e-17 91.68
1 147 oan-L-7g-1 scaffold 159 87.23 a4 12 [:] 29 122 320144 329651 4.8e-17 91.68
1 147 eeu-L-7g-1_m scaffold 150 89.82 82 9 [:] 29 11e 320144 329063 4.9e-17 91.68
1 147 pva-L-7g-1_n scaffold_159 89.82 B2 9 a 29 11e 329144 329863 4.9e-17 91.68
1 147 sar-L-7g-1_m scaffold 159 89 _ a2 82 a9 a 29 118 320144 320863 4 %9e-17 91.68
1 147 the-L-7g-1_mn scaffold 159 B9 .82 a8z a a 29 118 320144 320863 4.9e-17 91.68
1 147 bta-L-7g-1 scaffold_159 a9.a2 az 9 a 29 118 329144 329863 4.9e-17 91.68
1 147 laf-L-7g-1_m scaffold_159 89.82 B2z 9 a 29 1le 329144 329063 4.9e-17 91.68
1 147 ttr-L-7g-2 m scaffold 159 B9.82 82 9 (] 29 11e 320144 329063 4.9e-17 91.68
1 147 s$sc-L-7g-1 scaffold_159 89.82 82 9 a 29 11\ 329144 329863 4.9e-17 91.68
1 147 ttr-L-7g-1_m scaffold_159 89.82 8z k] a 29 11e 329144 329863 4.9e-17 91.68
1 147 ocu-L-Tg-1_m scaffold_ 159 89.82 82 9 a 29 1ie 329144 320863 4.9e-17 91.68
1 147 mlu-L-7g-1_m scaffold 159 89.82 82 9 a 29 11e 320144 320863 4.9e-17 91.68
1 147 tsy-L-7g-1_m scaffold_159 89.82 82 a a 29 11e 320144 329063 4.9e-17 91.68
1 147 ptr-L-7g-1 scaffold 159 B9 .82 82 L] a 29 118 320144 320863 4 .9e-17 91.68
1 147 mml-L-7g-1 scaffold_159 89 .82 82 a9 a 29 118 320144 329863 4.9e-17 91.68
1 147 cja-L-7g-1_m scaffold_159 89.82 82 9 [:] 29 11\ 329144 329063 4.9e-17 91.68
1 147 aml-L-7g-1_m scaffold_159 89.82 B8z k] a 29 11e 329144 329063 4.9e-17 91.68
1 147 dno-L-7g-1_m scaffold 159 B9 .82 82 9 (] 29 11e 329144 329863 4.9e-17 91.68
1 147 wpa-L-7g-1_m scaffold_159 89.82 82 9 [:] 29 11\ 329144 329063 4.9e-17 91.68
1 147 eca-L-7g-1 scaffold_159 89.82 B2 L ] (] 29 11e 329144 329063 4.9e-17 91.68
1 147 mmu-L-Tg-1 scaffold_159 89.82 82 [ ] ] 29 11e 329144 320863 4.9e-17 91.68
1 147 cfa-L-7g-1 scaffold 150 80.82 82 a a 29 11e 320144 320863 4.02-17 91.68
1 147 ppy-L-7g-1 scaffold 159 89.82 82 a a 29 11\ 320144 320063 4.9e-17 91.68
1 147 hsa-L-7g-1 scaffold_159 B9.82 a8z 9 a 29 118 329144 329863 4.9e-17 91.68
1 147 opr-L-7g-1_m scaffold 159 B9.82 B2 9 a 29 11\ 3290144 329863 4.9e-17 91.68
1 147 oar-L-7g-1_m scaffold_159 89.82 82 :] 1 29 189 329144 329063 1.2e-14 83.75
1 147 dor-L-7g-1_m scaffold 159 87.8 B8z 19 a 29 11e 329144 329863 1.Ze-14 83.75
1 147 oga-L-Tg-1_mn scaffold 159 BB .24 &8 8 -] 29 96 329144 329877 4.4e-11 T1.86
1 147 ola-L-Tx-c_mn scaffold 159 97 .22 36 1 [:] 31 (1) 320142 329167 1.1le-88 63.93
1 147 gac-L-Tx-c_m scaffold_159 a5 48 2 ] 25 64 329148 329189 1.1le-08 63.93
1 147 tni-L-Tx-c-1 scaffold_159 94 44 36 2 a 31 66 320142 3291687 2.6e-86 56

1 147 fru-L-Tx-c-1 scaffold 159 04 _44 36 2 a el:) B5 320142 320187 2.Te-86 56

1 147 dre-L-Tx-c-1 scaffold_159 96 .43 28 1 a 27 54 329146 320119 @.88866 48.87
1 147 ete-L-7g-1_mn scaffold_159 B3 .82 &8 11 a 29 96 329144 329877 0.00867 48.87
2 146 Xtr-L-mir-98-1 scaffold 587 lea 146 a ] 1 146 538561 538416 le-T76 289.9
2 146 oan-L-mir-98-1 scaffold 587 lea 3l ] a 29 50 538534 5385684 4.3e-98 61.95
2 146 str-L-mir-98-1 n scaffold 587 97.86 34 1 ] 27 68 538537 538584 1.7e-07 59.96
2 146 esu-L-mir-98-1n scaffold 587 97 .06 34 1 a 24 a7 538537 538504 1.7e-07 59.96
2 146 sar-L-mir-98-1n scaffold 587 96.97 a3 1 a 23 55 538536 538584 6.5e-87 57.98
2 146 eca-L-mir-98-1 scaffold 587 96 .97 33 1 [:] 25 57 538536 538584 6.7e-@7 57.98
2 146 Ppy-L-mir-98-1 scaffold_587 96 .97 33 1 a 25 s7 538536 538584 6.7e-07 57.98
2 146 mml-L-mir-98-1 scaffold 587 96 .97 33 1 a 25 57 538536 5385684 6. Te-87 57.98
2 146 mim-L-mir-98-1 n scaffold 587 96.97 33 1 a 25 57 538536 538584 &.7e-07 57.98



Workflow

» Erstellen von Coordinates-Files aller Arten

» Ableiten der Loci an Vorbild des Menschen

MI-id

#loci

II
111
Iv

VI
VII
VIII
IX

mir-name

pca-L-7c-1_n
pca-L-7i-1 n
pca-L-7e-1_n
pca-L-7a-1-1_

pca-L-7a-3-
pca-L-7f-1-
pca-L-7f-2-

l_
l_
l_

pca-L-Fa-2-1_
pca-L-mir-98-1
pca-L-7x-f-1

mir-100
mir-99b
mir-125a
mir-99a

chr

scaffold_253307
scaffold_50800
scaffold_101430
scaffold_21308
scaffold 12582
scaffold 274020
GeneScaffold 934
scaffold 253387

n
n
n
n
n

chr
scaffold_12582
scaffold 181430
scaffold 21388
scaffold 253387
scaffold 274820
scaffold_253387
GeneScaffold 934
scaffold_ 508800
GeneScaffold 934
scaffold_ 253307

scaffold_53364
scaffold_21388
scaffold 213088
scaffold 12582

mirl

pca-L-7a-1-1_n
pca-L-7a-2-1_n
pca-L-7i-1_n
pca-mir-99b
pca-mir-99a
pca-L-7a-3-1_n
pca-L-7f-2-1 n
pca-L-7x-f-1

abstand
[84]
[87]
[645]

[916]

und Huhns

position
10456 18592
369 499
31849 31966
962 1094
444 560
583 710
45220 45358
4325 4453
44180 44304
583 693
12647 12722
320853 32122
31294 31378
9733 9811
mirz2

pca-L-7f-1-1_n

pca-L-7e-1_n
pca-L-7c-1_n

pca-L-mir-98-1

abstand

[471]

strand mat(annotated) Remarks

mir3

pca-mir-125a



Workflow

 Einfligen neuer Seuqgenzen in das Alignment, Zuordnung nach Sequenz und

Sekundarstruktur

# let-7a-1
hsa-let-7a-1 CAUUCACCCUGGAUGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAACGUGAUAGAAAAGUCUGCA . U. CCAGG
ptr-let-7a-1 CAUUCACCCUGGAUGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAACGUGAUAGAAAAGUCUGCA . U. CCAGG
ppy-let-7a-1 CAUUCACCCUGGAUGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAACGUGAUAGAAAAGUCUGCA . U. CCAGG
mml-let-7a-1 CAUUCACCCUGGAUGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAACGUGAUAGAAAAGUCUGCA . U. CCAGG
mmu-let-7a-1 CAUUCACCCUGGAUGUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAALUCUA . CUGUCUUUCCUAAGGUGAUGGAAAAGUCUGCA . UUCAUGG
rno-let-7a-1 CAUUUGCCCUGGAUGUUGUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . .. . UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAAGGUGAUGGAAAAGUCUGCA . UUCGUGG
bta-let-7a-1 CAUUCUCCCUGGACAUUCUCUUCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCCUAAGGUGAUAGAAAAAUCUGCA . U. CCAAA
mdo-let-7a-1 AUCUACAACUAAAACAAAUCUCCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . . . . UCAC..... ACCCACCACUGGGAGAUAACUAUACAAUCUA . CUGUCUUUCUUAAAGUGGGAGGAAA . UCUCCA . G. .GAGLL
dre-let-7a-1 GGUGGACUGGAGGUUACAUGUUGACGGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . ... UCAC..... ACCCA . CACUGGGAGAUAACUAUACAACCUA . CUGUCUUUCUCAAAGUCCAAAUCAAG . CUACA.G. . .AGU
®xtr-let-7e-1 CAGCUGCUCUCUGGCGCCACCGCCCUGUGGEAUGAGGUAGUAGGUUGUUUAGUUALUGGG. . . . . CCGC..... ACCCACCAAUGGGAGAGAACUACACAACCUA . CUGUCUCUCCUAAAGUGGCCGGAAUCUCCUCACGACCACA
gga-let-7a-1 ACAUCACCUCUGAAGAUGCCUGCACUGUGGGAUGAGGUAGUAGGUUGUAUAGUUUUAGGG. . . .. ucau..... ACCCGCAACUGGGAGAUAACUAUACAALUCUA . CUGUCUUUCCUAAAGCAGCAGAAAAUCAACAACGGAGACC
#=GR let-7a-1 e O O O O O O A A A A A e O O (RN e e DR DR R D IR BB BB I I I I I T
eeu-L-7a-1-1_n GUAGGUUGUAUAGUUUUUAGGG--------- UCACACCCA-CCACUGGGAGAUA - - -ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCAGCCUCGUGG - -
ttr-1-7a-1-1_n GUAGGUUGUAUAGUULL - AGGG - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCAGECUCAUAU - -
ssc-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUG - CAUCCAGACAGCAUCAUCC - -
wpa-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAUAUCUG - CAUCCAGGAAACCUCACG - - -
bta-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGE - - - - UCACACCCA- CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAGGUG - AUAGAAAAAUCUG - CAUCCAAACAACCUCACAC - -
oar-L-7a-1-1_n GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA-CCGCUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAGGUG - AUAGAAGAAUCUG - CAUCCACGCAGCCUCACAC- -
aml-L-7a-1-1_n GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUA - CGUCCCAGCGGCCUCGUAG- -
cfa-1-7a-1-1_n GUAGGUUGUAUAGUULL - AGGG - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUG - CAUCCCAGCGGECUCAUAG - -
eca-L-7a-1-1_n GUAGGUUGUAUAGUUUL - AGGG - - - - - - - - - UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUG - CAUCCCAGCAGCCUCAUAG - -
fca-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGGG - - - - - - - - - UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAACAAUCUG - CAUCUCAGCGACCUCCUAG - -
ppy-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA-CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCGGUCUGAUAG - -
ptr-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGG - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCEUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCEGUCUGAUAG - -
pur-L-7a-1-1 GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCGGUCUGAUAG - -
hsa-L-7a-1-1 GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCGGUCUGAUAG - -
mml-L-7a-1-1 GUAGGUUGUAUAGUULL - AGGE - - - -UCACACCCA-CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCGGUCUCAUAG - -
mlu-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA-CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGGAAAGUCUG - CAUCCUUGCGGCAUCAUAG - -
mmu-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGG - - - - - - - - - UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAGBUG - AUGGAAAAGUCUG - CAUUCAUGGGGUCUCAUAG - -
pva-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGEG - - - - - - - - - UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUG - CAUUCUGAUGGUGUCUUAA - -
pca-L-7a-1-1_n GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCAGGCUGCCUUAUUG- -
laf-L-7a-1-1_n GUAGGUUGUAUAGUUUU - AGGG - - --UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAGUCUG - CAUCCGGGCUACCUCAUUG- -
ete-1-7a-1-1_n GUAGGUUGUAUAGUUUU - AGGG - - - -UCACACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGUAAAGCCUG - CAUCCUGUCUACCGUGUUG - -
sar-L-7a-1-1_n GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA- CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAACGUG - AUAGAAAAAUCUG - CAUCCAGGUCAUCUCUUGE - -
rno-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA-CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAGBUG - AUGGAAAAGUCUG - CAUUCGUG - GAUCUAGUAG - -
dre-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGE - - - -UCACACCCA-C- ACUGGGAGAUA - - - ACU - - AUACAACCUACUGU - - - CUUUCUCAAAGUC - C - AAAUCAAGCUA - CAGAGUUUCAUECUGUAC - - -
mdo-L-7a-1-1 GUAGGUUGUAUAGUUUU - AGGG--------- UCACACCCA-CCACUGGGAGAUA - - -ACU - - AUACAAUCUACUGU - - - CUUUCUUAAAGUG - G - GAGGAAAUCUC - CAGGAGUAUUCUUUUUAU - - -
gga-L-7a-1-1 GUAGGUUGUAUAGUUUU - AGGG--------- UCAUACCCG- CAACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAAGCA - GCAGAAAA - UCAA - CAACGGAGACCGUUCAGUUU -
mga-L-7a-1-1_n GUAGGUUGUAUAGUULL - AGGG - - - -UCAUACCCA - CAACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAAGCA - GCAGAAAA - UCAA - CAAUGGAGACUGUUCCGUUL -
apl-L-7a-1-1_n GUAGGUUGUAUAGUUUL - AGGE - - - -UCAUACCCA - CAACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAAGCG - GCAGAAAG - UCAA - CACUGGAAACACUUCACULU-
tgu-L-7a-1-1 GUAGGUUGUAUAGUUUL - AGGE - - - -UCAUACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCCUAAAGCA - GCAGAUAA - UCAA - CAAUGGAAGCUCCUCAGUUU-
acr-L-7a-1-1 n GUAGGUUGUAUAGUUUL - AGGE - - - -UCAUACCCA - CCACUGGGAGAUA - - - ACU - - AUACAGUCUACUGU - - - CUUUCCUAAAGAG - GCAGAAAA - CCAU - CAUUGUCAUCUUAUCUALU - -
ean-L-7a-1-n GUAGGUUGUAUAGUUUL - AGGE - - - - UCAUACCCA - CCACUGGGAGAUA - - - ACU - - AUACAAUCUACUGU - - - CUUUCECAAAGUG - G - AGAAAA - UCAA - CAGCUGCAUCAUGGUUULCAL

gac-L-7a-1_n

GUAGGUUGUAUAGUUUU -ACGG------- -~ UCAUACCCG-C-ACUGGGAGAUA- - - ACU - - AUUAAACCUACUGU - - - CUUUCECAAAGUG - CUAAUUACACCUCUCAGUGGAAGCUCCCCGUC - - -



Workflow

* Erstellen eines neuen Alignments aus den bereits annotierten und den neu gefundenen
MiRNAs mittels ClustalWw

« Unterteilung des multiplen Alignments in Untergruppen der let-7-miRNA-Familie

« Uberprufen und korrigieren der erstellten Gruppen durch Annotation von
Syntenieinformationen

UCSC Genome Browser on Lizard Feb. 2007 (Broad/anoCarl) Assembly
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Workflow

* Erstellen von Syntenie-Files flir alle eingeteilten Blocks

# let-7f-1

16 let-7a-1 - 280 hsa-L-7f-1-1 2300 let-7d
16 let-7a-1 - G20 oan-L-7f-1-1 1260 let-7d
16 let-7a-1 - 630 mdo-L-7f-1-1 4700 let-7d
16 let-7a-1 - 200 laf-L-7f-1-1 n 13600 let-7d
16 let-7a-1 - 287 eca-L-7f-1-1 l860 let-7d
16 let-7a-1 - 260 cfa-L-7f-1-1 1760 let-7d
16 let-7a-1 - 205 rno-L-7f-1-1 1660 let-7d
10 let-7a-1 - 500 acr-L-7f-1-1 n 600 let-7d
16 let-7a-1 - 309 gga-L-7f-1-1 860 let-7d
16 let-7a-1 - 7a dre-L-7f-1-1 2600 Wnt7a



Workflow

* Erstellen von Syntenie-Files flir alle eingeteilten Blocks fiir 30 Arten, deren Genome im
UCSC-Browser vorhanden waren

# let-7f-1

16 let-7a-1 - 280 hsa-L-7f-1-1 2300 let-7d
16 let-7a-1 - G20 oan-L-7f-1-1 1260 let-7d
16 let-7a-1 - 630 mdo-L-7f-1-1 4700 let-7d
16 let-7a-1 - 200 laf-L-7f-1-1 n 13600 let-7d
16 let-7a-1 - 287 eca-L-7f-1-1 l860 let-7d
16 let-7a-1 - 260 cfa-L-7f-1-1 1760 let-7d
16 let-7a-1 - 205 rno-L-7f-1-1 1660 let-7d
10 let-7a-1 - 500 acr-L-7f-1-1 n 600 let-7d
16 let-7a-1 - 309 gga-L-7f-1-1 860 let-7d
16 let-7a-1 - 7a dre-L-7f-1-1 2600 Wnt7a

* Erstellen eines gemeinsamen Syntenie-Files

« Automatisiertes Ordnen des Files (Jana) um nicht korrekt einsortierte miRNAs in
die richtigen Gruppen einzusortieren



Ergebnisse und Diskussion

Viele neue miRNAs in verschiedenen Spezies gefunden

« Durch Syntenieinformation und daraus resultierende Ordnung in Untergruppen
Grundlage fir einheitliche Namensgebung geschaffen

* insbesondere L-7x-f Gruppe enorm erweitert und in Untergruppen eingeteilt -->
bedarf genauerer Analyse, konnte im Rahmen des Praktikums nicht erledigt werden

e Todo:

« Vervollstandigen der Syntenieinformation
« AnschlieRend erstellen von phylogenetischen Baumen

« Daraus ableiten von Verwandschaftsbeziehungen und der evolutionéren
Entwicklung der let-7-miRNA-Familie

Wir laden nun herzlich zur Diskussion und weiteren Ergebnisfindung ein!
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