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Regulacion de la expresion
génica: Niveles de regulacion

La regulacidn génica puede tomar lugar en
cualquiera de los pasos que llevan del DNA
(gen) ala proteina

Eucariotas tienen mas posibilidades de regulacion que
procariotas en los que se regula principalmente el inicio:

e Laestructura de la cromatina puede y tiene que ser
modificada de diferentes maneras para iniciar la transcripcion

* Elinicioy los niveles de transcripcidn se regulan mediante
factores de transcripcidon que se unen a elementos
regulatorios en cis

* Splicing, (adicion del cap 5’) y cola poli(A)

* Proceso del transporte al citoplasma

* Degradacion del mRNA: mayor rango de vida media en
eucariotas (en procariotas se degradan rapidamente)

 Regulacion post-transcripcional (microRNAS)

* Seregula la iniciacion de la traduccion

* Modificaciones postraduccionales pueden cambiar la
conformacion o llevar a la degradacion

Chromatin

Transcription Regulation of
transcription

Pre-mRNA (primary transcript)

1 Regulation
\ of splicing and
mRNA -

Cap AAA

Nucleus Regulation

C oplasm Degradation
v of mRNA
Translation Translational
regulation

Protein Protein
product ﬂg O™ modifications

FIGURE 17-1 Regulation can occur at any stage in the

expression of genetic material in eukaryotes. All these forms of
regulation affect the degree to which a gene is expressed.




Un microRNA es un RNA corto de entre 20 y 23 nt de longitud
1. Regulacion génica post-transcripcional

2. Metilacion del ADN en plantas.
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Los microRNA se transcriben por general
mediante Pol-I1, pero no se traducen a
proteina (genes no-codificantes)

El pre-microRNA tiene una estructura
secundaria caracteristica de ‘horquilla’
Sufren varias pasos de maduracion

Regulan la expresion génica mediante la
union (junto a un complejo proteico llamado
RISC) al 3° UTR de un gen
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Translational repression
and/or deadenylation



Biogénesis en animales

From

Regulation of microRNA biogenesis

Minju Ha & V. Narry Kim

MNature Rewviews Molecular Cell Biology 15, 209-524 (2014} | doi10.1038/nrmJd838

Terminal loop

a
[ \—Apicaljunction
Helicase
3 » Cleavage by
Upper stem - RIIDb| | XDicer
~22 bp RIlIDa
Mature miRNA -
~22 nt
L Cleavage by - ‘Passenger’
. ger
< Drosha strand
~22 nt
Lower stem -
~11 bp




Comparacion con plantas

* Se desconoce microRNAs homologos entre animales y plantas
* La estructura secundaria es similar — la longitud es mas heterogénea en plantas
* En plantas se finaliza la biogénesis en el nucleo

Plants Animals

Pri-miRNA

Pre-miRNA Pre-miRNA

Nucleus

Cytoplasm
ﬂﬁ:‘% mIRNA

Cytoplasm
Dicer
) Mature miRNA mMIRNA . Mature miRNA
q-mm Helicase GI:IFA Helicase
— HURNAT ——t— WIANA
COSTTTTTTIIIEED RNAY )
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Biogénesis non-canonica

A Drosha/DGCR8-dependent

B Drosha/DGCR8-independent

C Drosha/DGCR8-dependent

Dicer-dependent Dicer-dependent Dicer-independent
5’ tailed mirtron mirtron 3"tailed mirtron
canonical miRNA mir-144
mir-451
pri-miRNA
Splicin anddebranch
fol “ ' Drosha endo-shRNA l 2 2 4 D ros:\:M 3
! rd tailed shRNA N
e AMAA_S | (and tailed s ) dem?_ﬁ Exosomc s
(3 — = /
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w
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\ Dicer Slicing
pre-miRNA endo-siRNA substrates y ‘
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@@ non-coping RNA

DjS t I‘j bucjén Cro mosé 111 jca y Evolution of microRNA diversity and

regulation in animals

seleccion del microRNA maduro =
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@@non-cobing RNA

Evolucion y conservacion Evolution of microRNA diversity and

regulation in animals

Eugene Berezikov

= Mumber of

o] miRMNA genes
Human 'E 1424 17 1r 17 ]
Mouze = 720
Zebrafish § 356 L
Tunicata 331 E
Clona intestinalls
Cephalochordata 155 E
Branchiostoma floridae §
Echinodermata 57

Strongylocentrotus purpuratus

34 common rniRNﬂ-.sL

Arthropoda 235 ] -%
Drosophila melanogaster = E
Mematoda 207 = E z
1 commen miRNA Caoenorhabditis elegans . gl | m
(mir-100) E E
Maollusca ad %
Lottia gigantea =
Annelida 125
Capitella teleta
Flatyhelminthes 14§
Loss of miRNA Schmidtea mediterranaa L1 L
th —
patay Cridaria 40
Mematostella vectensis L |
Placozoa 0
Trichoplax adhaerens
Porifera &
Amphimedon queenslandica L
Choanoflagellida 0

Monosiga brevicollls




Estructura secundaria

a. DUPLEXES b. SINGLE STRANDED REGIONS

H

Sterm LO0,0 ¢. HAIRPINS d. BULGES

W alson-Crick pairs
mm G pans

mm Alsmalkch HAIRPIN LOOP % ﬁ
HATRPIN STEM

1)

2)
3)

4)

Daplex- regién con nULGE SINGLE-BASE BULGE
complementariedad perfecta — todas

|as bases se emparejan e. INTERNAL LOOPS I JUNCTIONS

Bulge: en una de las dos hebras hay

bases que no tienen pareja -
Bucles internos: en las dos hebras hay

bases que no tienen parejas

Hairpin: Ia estructu ra Secundaria MISMATCH I:r\;\l:ti:“lu::inp Iq‘:;r:r:tﬁ:&p THREE STEM FOUR 51EM

forma una horquilla



Energia de enlace

H
N  O—----H-N H
W ) \ NS QH
N B
R - N—H Itl{)_N H/N /_:N _____ H-N \ T
N-H-----O R N= )N A
H O R TN
Guanine Cytosine Adenine Thymine
Stacking Energies for base pairs
AlU CIG GIC LA GiU uIG
AU -09 -1.8 2.3 -1.1 -1.1 -0.8
CIG 17 -29 -34 -2.3 -2.1 -14
GIC -2 20 -29 -1.8 -19 -1.2
UIA -09 1.7 -2 -09 -1.0 -05
GiU -05 -1.2 -14 -0.8 -04 -0.2
UiG -1.0 1.9 -2.1 -1.1 -1.5 -04




Estructura secundaria

a. DUPLEXES b. SINGLE STRANDED REGIONS
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Estructura secundaria

El primer microRNA: lin-4

El pre-microRNA tiene aproximadamente
entre 70-100 nt

La estructura secundaria del pre-microRNA
esta caracterizada por una ‘horquilla’

‘brazo’ 5’ (hasta el loop) En rosa: microRNA maduro ‘5p’

= - = —11l

(El= (R bRb Cog Coug CoC gaga Cuca gugugag gua © &
e Trrr trrrrrr 1
acgag goc  ggac oy CUcu gogou Cacacuu cgu o u

1 - | 11

ag 1.117 -au c [ [ -

loop

‘brazo’ 3’ (desde el loop hasta 3’)

En rosa: microRNA maduro ‘3p’




Nomenclatura

NO,
s O
0 N
o
Guide strand: el microRNA maduro —
funcional (la secuencia que se va a 5 = »
incorporar en RISC) Passenger strand  TTTTTTTTTTTTITTITTITI
_ Guide strand  LLELLRRRRRRRRRRRRNTTD
Passenger strand: la secuencia que 3 5
normalmente se degrada SIRNA unwinding

Activated RISC /~

'

Gene silencing




miRBase

* miRBase es |a base de referencia de los microRNAs: 193 especies, mas de 20,000
secuencias (microRNA maduro y pre-microRNA)
e descarga de datos de secuencia, de las familias conservadas y las coordenadas

genomicas

* Permite la busqueda de una secuencia andnima mediante BLAST

Stem-loop sequence MI0O000078
Accession RIGLIZE
hsa-mir-22
SN HGNC:MIR22

gl @ Homo sapiens miR-22 stem-loop

u cc - a u ccu
ggc gag  gcaguaguucuucag uggca gouuua o g
||| 1 ||||||||||||||| ||||| |||||||| a
Stemflnop cg CUC COUUZUCRagaag! u cgaaau cg =
u  -c =
Coordinates (GRCh37) Overlapping transcripts
17: 1617197-1617281 [- sense OTTHUMT00000255250; C170rf91-001; exon 3

ENST00000397273; C170rf91-201; exon 2
ENST00000334146; C170rf91-001; exon 3

View flanking features

EMBL: AF480525

EMBL: Al421742

HGNC: 31599; MIR22
ENTREZGENE: 407004; MIR22

Database links

(ef-) TR 10 "8 MIPFO000053; mir-22



miRBase: nomenclatura

* Los microRNA en miRBase suelen tener nombres compuestos de 4 partes como:
mmu-miR-375-5p.

« Las primeras tres letras indican la especie. Por ejemplo, hsa para humano, mmu
para raton, rno para rata, etc.

« Un nombre de microRNA en minuscula (hsa-mir-22) hace referencia al gen de
microRNA o al pre-microRNA. Al microRNA maduro se refiere con ‘miR’ (hsa-
miR-22-5p)

« El nimero que lleva el nombre del microRNA se asigna de forma secuencial.

* 5p hace referencia al brazo (5p o 3p), 5’ en este caso

« j0OJO! Antiguamente al microRNA maduro menos frecuente se asignaba un
asterisco, por ejemplo hsa-miR-19 (microRNA predominante) y hsa-miR-19*

» EXxcepciones a estas reglas se mantienen por motivos historicos en las familias let-7 y
lin-4
» Mas informacion acerca de la nomenclatura se puede encontrar en el siguiente

articulo: Victor Ambros, Bonnie Bartel, David P. Bartel, Christopher B. Burge, James C. Carrington, Xuemei
Chen, Gideon Dreyfuss, Sean R. Eddy, Sam Griffiths-Jones, Mhairi Marshall, Marjori Matzke, Gary Ruvkun, and
Thomas Tuschl. A uniform system for microRNA annotation. RNA 2003 9(3):277-279.
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http://www.rnajournal.org/cgi/content/full/9/3/277
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http://www.rnajournal.org/cgi/content/full/9/3/277
http://www.rnajournal.org/cgi/content/full/9/3/277
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http://www.rnajournal.org/cgi/content/full/9/3/277

IsomiRs - the overlooked repertoire in

Diversificacion de un the dynamic microRNAome

microRNA maduro:

los isomiRs

Corine T. Neilsen'?, Gregory J. Goodall"?* and Cameron P. Bracken'?

entre for Cancer Biology, SA Pathology, Frome Road, Adelaide, South Australia, 5000, Australia
of Malecular and Biomedical Science, The University of Adelaide, , South ia, 5005, Australia
f Medicine, The University of ide, Adelaide, South ia, 5008,

2School
?school

AGCUACAGCUGGCUACUGGGU Polymorphic
AGCGACAUCUGGCUACUGGGU isomiRs
GCUACAUCUGGCUACUGGGU

5’ isomiRs AAGCUACAUCUGGCUACUGGGU

GCAGCUACAUCUGGCUACUGGGU

AGCUACAUCUGGCUACUGGG
AGCUACAUCUGGCUACUGGGUU Y EomiRs
AGCUACAUCUGGCUACUGGGUCU

Canonical miRNA — AGCUACAUCUGGCUACUGGGU

AAUCAGCAGCUACAUCUGGCUACUGGGUCUCUGAU Pre-miR
l ] sequence
Mature miRNA sequence
derived from miRBase (v18)
TRENDS in Genetics

Figure 1. Schematic representation of isomiR species.

The isoforms of human microRNA (miR)-222 are shown as an example of isomiR
heterogeneity. The presented sequences are derived from miRBase, the
authoritative sequence annotation database for miRNAs. The canonical miR-222
sequence is denoted in blue. The 5 and 3' isomiRs are miRNA variants with
different sequences at their 5 and 3' ends, respectively. The sequence
modifications can be either templated (orange) or nontemplated (green). The
polymorphic isomiRs harbor distinct nucleotide compositions (purple) within the
miRNA sequences.




Target sites / dianas

From

Diversifying microRMNA sequence and function

Stefan L. Ameres & Phillip D. Zamore

MNature Reviews Molecwliar Cell Biofogy 14, 475-488 (2013} | doi10.1038/mrm 3611

* El microRNA reconoce su diana mediante la complementariedad de secuencia
* En plantas la complementariedad suele ser casi ‘perfecta’
 En animales, las primeras 8 bases se llaman seed (semilla) y son especialmente

importante para reconocer la diana

a Endonucleolytic cleavage

WAAAA

(n)AA A A

e

XRN1 or XRN4 ‘ “
Exosome

:m’Gppp
O

b
Plants (frequent) 10.11

miR-171 5’-UGAUUGAGCCGCGCCAAUAUC-3’

BENEENE] 1NEENNENER
SCL6 mRNA 3’-.. . ACURACUC GAC...-S

Animals (rare) 10.11

W s s s

HoxB8 3" UTR  3’-..

a | Most plant microRMAs (mIEMAS) and & few animal miEMAs direct endonucleolytic cleavage (slicing) of their mREMNA targets. The S*to-3' exoribonuclease XEMN4 in
plants and ®RMN1 in animals, together with the major cellular 3*t0-5" exonuclealytic caomplex, the exosome, subsequently degrade the sliced mREMNA fragments. The
3" end of the &' cleavage product is frequently uridylated, perhaps to mark these fragments for decay. b | miEMA-directed endonucleolytic cleavage of mRNAS
requires extensive complementarity between the miEMNA and its target site (representative examples in plants and mammals are shown). Endonuclealytic cleavage
ocours at the phosphodiester bonds across from nucleotides 10 and 11 of the miRMNA, counted from the miRMNA 3" end. Although slicing seems to be the dominant
made of action far miEMAS in plants, highly complementary sites in the transcriptome of animals are rare. ¢ | In animals, miEMNAs were ariginally proposed to



¢ T lational i
FARSRRSTarRtEEn Block to translation e
initiation Plants (rare?)
/——\l/’ miR-172a/c 5 AGZ[\}l\UclUUGI‘XUGZl&L[IGCLlIGCAL‘J 3
\ (111 | |
m m G SCL6 mRNA 3’-..0CUU CUACUACGACGUC...-5”
~ m’Gppp

Animals (canonical seed match site; most frequent)

2 8

lin-4 5 UCCCUGAGACCUCAAGUGUGA-3
R

lin-14 3" UTR 3’-..JBGGGACUC

Animals (G-bulge site; less frequent?)

o=
S
4

Recruitment of
translation blockers

V

D D —

2 8 )
miR-124 5'_U;|\?(I;(!;-Cl;|\(l:GCGGUGAAUGCC-3
Mink1 3" UTR 3’-..BUUCCGGUGCAUGUARCUCTUY. .- 5

@ Animals (3’ supplementary site; less frequent?)

epressive mechanism over time?

o

2 7 13 16 ,
ki ——
e grim 3" UTR 3’-...uUAGUGUmCGAAACﬁm._.5'

d mRNA turnover Decapplng and
5"-to-3’ decay |

" Animals (3’ compensatory site; rare)

72 8 ’
w13

@ — S
‘ lin-413’UTR 3’-.BCUCACAUCpgCCAACAUAU Y., -5’
Deadenylatlon

mode of action for miENAS in plants, highly complementary sites in the transcriptorne of animals are rare. © | In animals, miBMAs were ariginally proposed to

repress translation of an open reading frame (ORF). Biochemical studies have suggested that miRMAS have a role in blocking translational initiation, in poly(A) tail
shortening or in the recruitment of protein cofactors that can interfere with translation. d | In many cells and tissues, miRMNA-directed translational repression is
indistinguishable from mRMNA destruction via decapping and 5*to-3' decay. This has led to the suggestion that miRMNAs directly target mRMNASs for decay. Another
possibility is that the inhibition of translation by miBMAs (part c) triggers subsequent mEMA decay, and the temporal delay between these two effects can vary
depending on the sumveillance mechanisms in place in particular cellular contexts (depicted by blue arrow on the right). e | Like animal miRMAS | plant miEMNAs may
regulate target mRMNAS via mechanisms other than endonuclealytic cleavage. But the underlying miRMA-target RMA interaction (for example, miR-172-5CLA) is
indistinguishable from sites that trigger cleavage (part b). In contrast to plants, animal miRMNAs are almost always imperfectly complementary to the target mRMNAS
they regulate. The seed sequence (miRMA nuclectides 2 to 8; sometimes interrupted by a specific G-bulge) is the major determinant for target binding and often
suffices to trigger mREMNA repression. Additional pairing of miRMA nucleotides 12 ta 16 can sometimes balster seed binding (3' supplementary sites). Only in rare
cases can an imperfectly matching seed sequence be compensated for by extensive complementarity between the miRMA 3 region and the target site (3
compensatary sites). Binding of animal miRMAS to partially cormplementary target sites generally results in translational inhibition andfor mRMA decay via the
mechanisms shown in part ¢ and part d. HoxB8, homeobox B3 UTR, untranslated region.
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Prediccion de dianas

= La prediccidn se basa en los hibridos que se forman entre el microRNA y el mRNA
= Los hibridos se calculan mediante modelos termodinamicos — minimum free energy algorithm

(RNAfold, RNAhybrid, etc.)

= Alunas propiedades importantes: energia libre, existencia de una regién semilla (seed region),
numero de desemparejamientos, numero de bucles
= QOtras propiedades importantes pero menos entendidos son la “accesibilidad” de la estructura

secundaria y la interaccion entre varias dianas en la misma 3’ UTR

=  La prediccion de dianas de microRNA se basa fuertemente en la presencia de un “seed”
(emparejamiento perfecto de los 7 primeros nucledtidos entre el extremo 5’ del microRNA vy la

region 3’ UTR ) y la sefial filogenética

=  Se estima que aprox. El 40% de todas las dianas no tienen “seed” = tienen regiones

compensatorias , es decir muchos emparejamientos entre el extremo 3’ del microRNA y la UTR 3’
Algunos de los algoritmos mas usados son: TargetScanS, PicTar, miRanda, RNAhybrid, TargetSpy

L

Region del seed

5" -AGCCTGGAATAAATA[IGCTGCTT-3"

|1 | RN
3’ ~-GCGGUUAUAAA-UGCRCGACGAY 5’

Hibrido entre hsa-miR-16 (abajo) & NM_004178
(arriba) - Posicion 249-269 en la 3’ UTR

target: 3CELOOO274
miRMA:  let-7
mfiez -29.0 keal'mo |
position: 403

target: 3CELOOOT90
miAMA:  let-7
mifiez «28.5 kealfmel
position: 521

target: JCELOONG14
miRN&;  let-7
mfe: -29.0 kcal/mal

"»..': position; 737

target: JCELOOOTT2
miRMA:  let-7

HESEEEL D mfer <282 kealimal

position: 1264

-
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e
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(3
[
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Detectar la interaccion miBRBNA/mRNA: CLIP

CLIP:
crosslinking and

immunoprecipitation

PAR-CLIP
UV 365 nm

® #-thiouridine|

Lysis

Reverse transcription
Transition

cDNA

or

Read-through

High-throughput sequencing

[CEEN
G

HITS-CLIP
UV 254 nm

1 Lysis

Immunoprecipitation of crosslinked protein-RNA complexes

RBfD—
5' 3

Proteinase K leaves polypeptide (¢) at the crosslink nucleotide

!

5" RNA adaptor ligation
5’ N

!

Reverse transcription

Deletion or mutation

F—

N
or

Read-through

PCR

High-throughput sequencing
—l N

N

« 3" RNA adaptor ligation

iCLIP

Reverse transcription

Truncation

| s W

cDNA .
Reverse transcription
primer: two
cleavable adapter
regions (blue) and
barcode (green)

Circularization

l Linearization and PCR

High-throughput sequencing

—

Nature Reviews | Genetics



Reporter assay

http://www.promega.es/products/pm/applications-of-reporter-gene-

assays/analyzing-mirna-targets/

« flicroRMAS (mMiRMNASY are short EMAS that
interact with targets in the 3' UTR oftranscripts
and result in either mREMNA degradation ar
inhibition of translatian.

« Ohsering miEMNA-mediated effects requires a
reparter under the contral of & weaker promater
sothat subtle chandes in gene expression can
he ohserned.

« The pmirEL0 Dual-Luciferase miRMNA Target
Expression Vector containg a 3'UTR cloned
downstream of the iuc2 firefly luciferase gene
under the control of the human phosphoglycerate
kinase (PGE) promoter.

o The PGK is a nonviral universal promoter; can
he expressed inyeast, rat, mouse and human
cells.

o The pmirELo Wector can be used to create
Meomycin-resistant stable cell lines.

o Eitherthe Dual-Luciferase® Reparter Assay
Systerm orthe Dual-Glo® Luciferase Assay
can he used to obtain data.

« The psiCHECE™-2 Vector, designed for target
knockdown experiments, has been usedto
analze miRMA targets.

o 3'UTR ofinterestis cloned inta the MCE of
psiCHECK™-2 Vectar,

o FReniffz luciferase under control of the strong
S0 promaoter is the reporter.

o Strong pramater may mask subtle changes in
0ene BXQression.

with miRMA 4,
AT Tmﬂl m Mm'
'’ gt %

, 7 &
: Annaan {L“"
f o @ cton
= Complax @
._..f* Recuced of po
: lucierass ity
= A
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Ingar 3° UTA of

gena of intenast
ko pmirGio
Weclor

Ty

WK,

PrOImaeT

fe Rk

The pmircLO Yectar (Cat. # E13300 has a multiple cloning site
dowwenstream of the fwe? stop codan for insettion of the 3'UTR
of interest.




Novel microRNAs: pre-NGS

cc A TC T G AA
CATTGGCATA ACCCGTAGA CGA CTTGTG TG G
Lerrreeerr reeeeeerr o rer rererr T
GTGACTGTGT TGGGTATCT GCT GAACAC GC G

GT C TC C - CAG

Prediction based on secondary structure properties

* Minimum Free Energy

* Number of bindings

* Loop Length

* Number of bulges, bulbs

 Compositional features (G+C content, dinucleotide frequencies)

In the human genome exist approx. 11 million hairpin structures
— High rate of false positive predictions




Prediccion de genes

Salida del programa CID-miRNA:
Con los parametros por defecto, el programa predice 42 genes de microRNA en una secuencia
de aprox. 100 kb

L) . L]
L/ * o @ | [ EERERERER] Ar miRNA scanning Tool by:
.
M m RN A Center for Computstions! B.o\chgy‘alnd i\olnfarmatl:s
Sesssseses Jawaharlal Hehru University
= e Hew Delhi 110067
See E-rails: alok0200@rnsiliny. sein, st0645@studsntsinu.acin

Telephone: +31-11-26717630
(Computationsl Identification of micro RNA)

CIDmiBRNA scan is through.

Total precursor mBRI Az found: 42

FASTA forrnat (sequences anlyl EASTA format {structures only) FASTA format (hoth sequences and structures)

S.No. Position ‘Length |Nurma].iserl Grammar Score ‘ Structural Score
1919 |76 [-0.60768¢ |25
GAGAATGCAAGGCATTTGGGAGCTGTGTAGCCAGAATCTGGACTTTTAATAGGTCACCAAATGCTCTTGCTTCCTC
aau - - g gu-- - g
1 igag gcaag gcauuugg ga cugu ag cca a
FEE LD FHEErrr 1 I a
lcuc cguuc cguaaacc cu gaua uc ggu u
cuu u a J auuu a (=
3037 [62 [-0.569458 41
GCATGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCATGCATGC ATACATGTTGGGATGC
- ug gu
2 lgcau gocauguguguguguguguyg U g
RN RN AR RN
lcgua uguacauacguacguacgu g u
gggu gu ug
3654 [94 [-0603886 25
GTTATTGACTTACATTTCCTGGAGAATAAGAGCACTATAGGCATGAAGACATTTTCTITICTCTIGTGCATTTTGCCCAGGAAAGAATAATAAC
ac aca a4 gau a uau cau o
3 quuauug uu uuuccugyg g aag gcac agg gaaga a
R e A R R N N R A NN N R
[caaugaau asa agaaggacc o uuu cgug ucu uuucu u
- 9 - gu-— a u—— cu— u

4953 [62 [-0.564125 53
GTATATGCACACATGTGIGTGTGTATCTATGTGTATCTATGTGTATGCATGTGTGTGTGTGT
a ug uc u
4 uauaugcacacauguguyg ugua  ua g

(RN R AR N NI AN

guguguguguguacguaul guau  au u
u gu cu g

6095 [98 -0.580363 82
GTGTATGCGTGTACTCATGTGIGIGTGTGCACACGCTTACGIGCACGTGTGTGIGTGCGIGTGTGTGTGTGTGT GTGIGTGTIGTGTGTGTGTGTACAC
ug u ug ug ug u ug u
5 quguaugcy uac caug ug  ug  cacacgc uacyg  cacg g
RN R N e N R R R R R R R R A
Cacaugugu  gug gugu gu gu  gugugug guge gugu u
qu u gu  gu  gu u qu g

La secuenciacion masiva brinda nuevas posibilidades a |la prediccion de microRNAs ya que
reduce drasticamente el nimero de candidatos (secuencias transcritas)



With NGS

Dicer

Drosha

AACCCGTAGATCCGATCTTGTGA
AACCCGTAGATCCGATCTTGTG
AACCCGTAGATCCGATCTTGT
CC A TC T G A A
CATTGGCATH ACCCGTAGA CGA CTTGTH TG G
NENEEEN EEE R RN | | T
GTGACTGYGT TGGGTATCT GCT GAAQAC GC G
GT C TC C - CAG
TGTCTGGGTATCTTCGCTCGAAC
AGTCTGGGTATCTTCGCTCGAAC
GTCTGGGTATCTTCGCTCGAAC

* Drosha/Dicer (DCL in plants) processing patterns can be detected

* Both mature microRNAs (both arms) are represented in the sample?
e 5’ end of the mature microRNA shows less fluctuation

e Virtually all reads are organized in one of two clusters




Detect a microRNA gene

@@ non-coping RNA

Evolution of microRNA diversity and
regulation in animals

Eugene Berezikov

e Hairpin structure
« 2nt 3’ overhang between 5p (red) and 3p (blue) arm
e ‘Little’ fluctuation at 5’

~
Box 1| Identification of miRNA genes
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