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MRNS stabilitas

MRNS féléletido

sejt Generacié Atlag
id6

Escherichia coli 20-60 3-5min
min

Saccharomyces 3h 22 min

cerevisiae

Human vagy 16 -24 h 10 h

emlos sejtek

in-vitro

kultaraban

Destabilizacio: AUUUA a 3" nem-transzlalodo régioban



A nem-kodolo RNS forradalma
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Nem-kdédold RNS csalad

Other or Uncategorized
miscRNAs transcripts, 1865
(miscellaneous RNAs),
1187

snoRNAs
(small

nucleolar
RNAs), 1521

miRNAs (microRNAs),
1756

snRNAs (small nuclear

RNAs), 1944

IncRNAs (long non-
coding RNAs), 5089

Antisense RNAs, 3230




LNncRNS funkcio

Kicsit hasonlit a kodolokhoz:
Pol2 irja at
TF kell az atirashoz
polyA farka van

lll. Guide

V. Scaffold




INCRNS a genomban
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INCRNS mint génaktivator

SIGNALING

Transcription

IncRNA
Factor



INCRNS mint kromatin modosito

SCAFFOLDS

Histone
/") modifications

Ribonucleoprotein
complexes |




INCRNS mint génszupresszor

DECOY

Transcription
Factor

(\ I—I Gene Suppression

IncRNA




INCRNS cisz transz regulator

GUIDES

Chromatin-modifying
enzymes

\) cis and trans
gene targeting



INcRNS kimutatas

A PROTEIN INTERACTIONS

nRIP cLp
ey
Ry ff'f C STRUCTURAL FEATURES

/' RNase Footprinting

B DNA INTERACTIONS

In-line Probing

‘}'* Antibody

? Histone modification

‘.‘-. Crosslink

N Tagged oligonucleotide

2? RNase/chemical cleavage
Flexible RNA nucleotide

A: kapcsolédé fehérje alapjan (RIP CLIP)
B: kapcsolodo Hiszton-DNS alapjan (ChRIP)
C: szerkezet alapjan (SHAPE)
Genetics. 2013 Mar; 193(3): 651-669.



RIP (RNS és immunprecipitacio)

Immunoprecipitation

Nuclear lysate
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ChIRP (kromatin immunprecipitacio)

ChiRP
-,
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Crosslink P
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Hybridize biotinylated
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A mikroRNS az RNS-vilag tagja

v'Ezen révid lancu (~22 nukleotid) nem kédolé RNS-tipust megtalalhatjuk
a novenyi és allati szervezetekben is.

v Tobb szaz emberi (1100, egér 717) miRNS szerepel jelenleg a
MiRANDA-adatbazisban, amelyek 80%-a legalabbis az eml6sok korében
erosen konzervalt.

v'Becslések szerint szamuk a gének majdnem 3-4%-a

v'Mindegyik miRNS tébb gén miikddését szabalyozza és a human gének
1/3-a mIRNS-ek altal szabalyozott.

target MRNS-ek




A miR-17-92 csoportot a Myc aktivalja

17-5p 18a 19a 20a 19b-1 92-1
Chr.13—N__HWN H WHN H WH W

miR-17-5p mIiR-18 mIR-19 miR-20 miR-92 mIR-30
-+ -

tet + - + - + - + - + -
tet + - e A I
c-Myc s | pre-miRNA—> naieal 'y "
a-tubulin | e e MIRNA—>| « « & at | Lar e v  cass
_ fold 6.9 114 6.9 7.0 25
induction

O’Donnell et al. Nature 2005 435, 839-843



http://www.ncbi.nlm.nih.gov/pubmed/15944709?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/15944709?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/15944709?dopt=Citation

A Myc miR gatlast is indukal

5 = Expression > & .
In vitro: Myc: T3 __rato In vivo: 3 9 Expression
s < ratio
miR-15a | = ™ 0.40
miR-15a |+« W= 0.31
miR-16 - 0.35
mR-22 | @ | 018 5 -
miR-26a | = & 0.35 miR-22 - - 0.46
miR-26b | = & 0.39 miR-26a - 0.35

miR-29b | = & 0.26 miR-30b |« 0.51

miR-29¢c | » ™ 0.36

miR-34a - 0.29

miR-34a | = 0.57

miR-146a |« & 0.34
miR-146a| ~ & 0.23

miR-150 @ 0.11 miR-150 - 0.10

miR-195 | = & 0.42 miR-195 |+ ™= 0.41

miR-497 ND = let-7a - - 0.83
UG snRNA | & & RNALS |

Chang et al. Nature Genetics, 2008 © George Calin



http://webinar.sciencecareers.org/miRNA/lobby.html

A MIRNS-ek szintezise es tamadaspontja

A prekurzorokat a hajta-
szer( (hairpin, stem-
loop) masodlagos
szerkezet jellemzi.

Drosh

— SEJTMAG \ CITOPLAZMA
pri-miRNS

———

pre-miRNS /

Ran! exiortin-s

r—ﬁ-———-——AAAA
1 I 4+— 6

Dicer-1: miR-utvonal
(Dicer-2: siR-utvonal)

a transzlacio gatlasa

riboszoma

f target mRNS

A génexpressziot
szabalyoz6 mikodés a
megfelel6 cél-messenger
RNS(ek) le nem forditddo
régidjahoz (3-UTR)
kapcsoldédasaval valosul
meg.

RISC




RNAI : RNS interferencia

SiRNA : small interfering RNA: 21-23 nukleod hosszu, RNS, ami a Dicer enzim hasitasaval jon
létre (AsSRNS-bdI hajtli szerkezetet tartalmazé hosszabb RNS-bél). A RISC részeként specifikus

&4

Drosha: sejtmagi, RNaz Il aktivitasu fehérje, ami a miRNS érés els6 |épéseiben jatszik szerepet
- a mikroprocesszornak nevezett sejtmagi komplex része, a komplex egy masik komponense
Pasha, egy dsRNS-kotd fehérje

Exportin-5: transmembran fehérje, ami a miRNS prekurzorok sejtmagbdl citoplazmaba torténd
transzportjaban jatszik szerepet

Dicer (DCR) : tobb domént tartalmazo, RNaz Il aktivitasu citoplazmatikus fehérje, ami a hosszu
dsRNS molekulakat és a hajti szerkezetl prekurzor miRNS-eket 21-25 nukleotidos SiRNS-sé és
MiRNS-sé darabolja

RLC : RISC loading complex

RISC : RNA-induced silencing complex (siRISC és miRISC)

Argonaute fehérjék : nagy szamu tagot tartalmazo fehérje csalad, amelynek tagjai kulcsszerepet
jatszanak a RISC-ben. Kotédik a miRNS ill. siRNS 3' végéhez, biztositja a kdlcsonhatast a target

RNS-sel és részvesz a hasitasban ill. transzkripcio represszio Iétrehozasaban.



Micro RNS : cisz/transz hatas

Cis-regulation

Targeting mRNA
RNA-directed DNA methylation? 1. mRNA decay

targeting gene promoter ? 2. inhibit translation
Kozvetlen/Direkt

, —— Gene [ mRNA
hatas :1/,\

Trans-regulation :
miRNA

Kozvetett .
mRNA encoding mRNA cnc.oding protein mRNA encoding
transcription factor regulating mRNA regulating protein
Transcription RNA regulating lntcrac%ing
factor protein protein
Gene | m RNA'\ Protein

=



Pri-miR transzkripcios egysegek

A
miR-21 jF
mG(5')ppp(5')G A..AAA,
miR-17~18~19a~20~19b-1~92-1 (A) Ket példa: ahol a miR onall6
1% ]E }E ;E }E }E transzkripcids egység miR-21 és a
eElppp(ic A AhAn policisztron miR-17-92-1 (Cai et al.,
2004 ; He et al., 2005).
B (B) (B) Példak ahol a miR-ek mas
miR-15a~16-1 in DLEU2 ncRNA intron génekbdl irodnak at.

R m% R iy miR-15a 16-1 és miR-106b-93-25
intronbdl (Calin et al., 2004)

miR-106b~93~25 in MCM7 pre-mRNA intron (deriguez etal., 2004)'_ ] * )
mMiR-155 a ncRNS exonjaban (Eis

e A AAAAALLL Y et l, 2005),

mMiR-198 is MRNS UTR(Cullen,

miR-155 in BIC ncRNA ﬁ 2004).

7"‘G(5')DDD(5')G—V—V

miR-198 in FSTL7 mRNA 3’ UTR
7mG(s')°"°‘5"GV:\/:\/:\/:\F\/:\/:\/:\/:VJL“'AAA“

A...AAA,

Du, T. et al. Development 2005;132:4645-4652



MIR —ek szovetspecifikus processzalasa

m’G

I / L '
pri-miR-138-2 |||||//||||||||||'|||IID
I 77 A \ ¥

AAAAA
/Drosha\
pre-miR-138-2 l11'l1111] ' ull'HI '

cytoplasm
Dicer l F—— Inhibitor ?

miRNA-138

alll'""
kidney, liver, lung,

brain, fetal liver spleen, etc.

Gregor Obernosterer et al. RNA 2006; 12: 1161-1167



MiR —ek faj specifikus processzalasa

T. castaneum D. melanogaster

' :

ACC CU UAGA CCGAAUUUG
FEE e bt

UGG GA AUCU GGCUUAAAC
uu A G 8]
i

Transcript X Transcript Y



A MIRNS-kozvetitett szabalyozasban

megdfigyelt torvenyszerusegek

‘ e f— . L AAA  TOPD
egyuttmukodes Target-mRNS fuggetlen
g s 3'UTR kotShely
(kooperativitas)
A és B egy
/"\'\../ AAA /hl\._/ apa | feladatban

Ny i TUTR vesznek
‘0sszehangolas 3UTR részt
(koregulécié) A TargetmRNS B Target-mRNS
-kompeticio M.._\_)F/AAA

Target-mRNS
3'UTR

Hua Z, Lv Q, Ye W, Wong C-K, Cai G et al.: MiRNA-directed regulation of VEGF and other MiR-21 MIRANDA

angiogenic factors under hypoxia (2006) PLoS ONE


http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21

Szamitogepes joslatok: uj miRNS genek azonositasa

A genom nem-kodolo,
illetve nem-repetitiv
régidinak szekvenciadatai

AGCTT
CGGGT
TGATC

RNS-

hajtogatddasi
algoritmusok

Filter: evolucios
konzervaltsag foka két
faj szekvenciainak

Osszevetéseével

Machine
learning
algoritmusok

Training set:
experimentalisan
igazolt miRNS gének

\ Y ya =
Hajth (hairpin) szerkezethez Alpozitiv talalatok verifikacio:
e e . , . X Northern blot,
kozelitbek kivalasztasa csokkentése :
Y, PCR, microarray

A maodszer (in silico cloning) hianyossagai:

« a fajra specifikus miRNS-talalatok szama csokken, magas alpozitiv arany
Az experimentalis azonositas:

- fajspecifikus, de az alacsony szinten, illetve kevés sejtben, vagy éppen csak
adott korulmények kozott expresszalodok kimutatasanak esélye alacsonyabb



MiR keresés a genomban |

1. nyers szekvencia adatok szlrése,rovid” jellegzetes
masodlagos szerkezet alapjan

v s O o
- §

5 3 sy s
Helix Hairpin loop Bulge loop
EI ] o

Interior loop Multi-branched loop



Egy kis nomenklatura

MIANA
L J =

Jl.lL“' T | IIJ;LH
""r'nl—?.’

hsa-miR-9a hsa-miR-17-8p

Species Distinguishes paralogous Two mature miRNA can be
sequences that differ by 1-2 excised from the 5’ or 3’ end
bases in the mature miRNA of the hairpin precursor



A homlogia tipusai

A homologia két tipusa

Ortologia: két gén ortolog, ha két kulonb6z6 fajban talalhatdak, és egy
kozOs 6s-génbdl szarmaznak, mely a két faj kozos Oseben volt jelen.
Ugyanazt a funkciot szolgaljak, a két fajpan. Példa: laktat dehidrogenaz (ill.
génje) az emberben és az egérben.

Paralogia: két gén paraldég, ha ugyanabban az organizmusban talalhatoak,
€s egy kozos 6s-genbdl génduplikacio és azt kovet6 divergens evolucié utjan
alakultak ki. Tobbnyire kulonb6z6, de egymassal Osszefuggésben lévd
funkcidjuk van. Példa: a hisztidin-bioszintézis enzimei (ill. ezek génjei)
emberben (nagyon hasonlé6 szerkezetliek, de mas-mas reakciot
katalizalnak).



Egy kis nomenklatura Il

MITHMN&A
\ 4 b :

JI-I.IIi |
A miR*

hsa-mir-19b-1 hsa-miR-33a*

Distinguishes identical mature
MiRNAs that arise from different
hairpins

T 1T
oLl

Minor, complementary strand
to the mature miRNA.



MiRNS expresszio kimutatasa

Rovidlancu RNS azonositas

d Northern-blot

d Array

d Mikrogyongy

d PCR alapu kimutatas
d Direkt szevenalas
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MIR izolalas magneses gyongyokon
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Total RNA \I/ e

P19 chitin
magnetic
beads

Hybridization

Binding to p19
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Elution %



Northern blot

DNA probe mIRCURY™ probe

00 5€ 2510 5 25 100 S0 25 10 525 pg RNA 1
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Szovetspecifikus expresszid



Northern blot

as

O
©
>
S—

”ry

inti array

r

Egysz

sl <1 G anssi NGO |

v enssii NgD
. € enssi Ngo
¢ enssi e

o e | enssi NGO

3 Z W eym jnpy

b L W ayym ynpy

; 2 XeL02 Jnpy
oooe 1 Xey02 }npy
. £ ufeiq e

. 2 uteiq fejed

Lewm | urelq e384

pre-miR-21

miR-21

U eecoccevsscs=s

auy| (199 8OENT
aull |18 82¥N1

aul 1182 /8N &

8ul| |89 622N *
8ull |82 gLIVY

aul |18d g2en ©
oJise Aewud
8ul| 1182 6id

v ainnd Ngo

€ 2inynd Ngo |
¢ einind Ngo
1 8JMnd NgD
W sjym JInpy
X300 Jnpy
uleiq [eje4

pre-miR-21

Bwmens

miR-21

U ¢ ebasssbsaanss

¥ olnpa

€ olnpapy

2 olinpapy

1 olinpey

¥ 0610

€ 0BIo

2 oo

1 0BIo
osseoblio
ossy |deuy

G enssi WED
€ enssi NgD
¥ anssi NgD
ureiq

uleiq

pre-miR-21

-~

«“®s

miR-21

mMiR-21 is overexpressed

in glioblastoma tissues and cells

Chan, J. A. et al. Cancer Res 2005;65:6029-6033

Copyright ©2005 American Association for Cancer Research



MIR array
Ez is hibridizacié elvén miikodik, de 96 lyuku plate formatumban

tended
heispin \_/
¢z O
NG
probe /)
probe-target
interaction region
hybridization miRNA
sequence target 10-20 nts

5-

microarray surface

Human complete set  Mouse complete set Rat complete set
All microRNAs All microRNAs All microRNAs

_________

cat®é HAES0A.]
catd RAGT0A-1

cat¥ RAGEDA:) All miR major and minor miR* forms



Kétszinu Array

1.Prepare RNA sample
Total RNA sample

(Use 1 - 10 pg, total RNA).
miRNA enrichment is
optional.

2. Label RNA sample
with Hy3™/Hy5™ dyes.
Uniform and robust
miRNA labeling in

90 minutes

3. Hybridize overnight

4. Obtain the microRNA
profile of your sample

Panel B.



Kétszinli Array: Osszehasonlitasra jé

rrrrrr

Szovetspecifikus
profil

Panel B. Tissue B Bioarray
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Label total Hybridize labeled RNA Wash away Add SAPE Analyze
ANA with biotin to LNA-modified capture unbound sample reporter samples on
probes coupled to beads molecule Luminex
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Gyongy alapu multiplex analizishez festett gyongy keli

5.6 Microns

Bead Set 26 |
The beadis
impregnated
with the dye
mixture

Bead Set 21



Molekularis szinkod

NanoString technology

Target Specific Capture & Reporter Probes are created to
bind to the mRNA transcript



NanoString Technolégia

a mRNA Reporter and capture probes

for different transcripts

\VARVA =
(VARVE -
\VARVAE
Y d Reporter and capture probe complexes
are bound to a surface and oriented
Soltmon-based mRNA hybddlzauon Ww ‘

\"amqg_nh\‘“‘\,
I

m,,, !
e The surface is imaged and

reporter probes are decoded
Identi Color code Counts
W f\f\ Excess reporter ty
«—— and capture probes QOO0
e \f\b L are removed Gene 1 m 3
-
QO 0000

Gone2 | 9000000 | °
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NanoString Technolégia

VA
S P
Capture Prob A
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FOQeescexs
L~
Tar Prol D Solution Phase Hybridiza

NanoString’s Technology employs two ~50 base probes per mRNA that
hybridize in solution. The Reporter Probe carries the signal; the Capture
Probe allows the complex to be immobilized for data collection



NanoString Technolégia
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nmobilize Complex

After hybridization, the excess probes are removed and the probe/target
complexes aligned and immobilized in the nCounter Cartridge.



NanoString Technolégia

nCounter Analysis System

Nagy pontossag

Nagy érzekenyseg (<1 copy per cell)
Nincs enzimreakcio és amplifikacio
Kvantitativ




Molekularis szinkod

Code Gene Count

o000 ®080 X 3

o000 oceo y
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Image Surface



Hagyomanyos PCR

Simple genomic PCR to
identify MicroRNA

MicroRNA
CMV  Precursor clone '

—
~—

- -— -
S"LVL Primer 3'LVL Primer

MicroRNAs
M 16 29 210 155 10b 203 34a 125b

(bp)
1000

500

Cold Spring Harbor Laboratory Press



RT-PCR specifikus miR kimutatas

Total/Small RNA A
/ 54
Mature miRNA g \ -
Poly A polymerase
3 Polyadenylation & M AAAAAAAAAA... ..
Anneal ollgo-d'l’ adaptor and RT reaction
v

Reverse transcription & \/%W%A A3
——AAAAAAAAAA....2
3 N

cDNA = Y TITIETIIT =

cDNA template ready for gPCR

AlLin-One™ miRNA qP!R primer

PCR A
q i - TITITIITT

5

Univesal Adaptor PCR Primer



TagMan PCR array :specifikus miR kimutatas

Overview of basic product workflow. The A and B content is fixed, and each is comprised of a
Megaplex RT pool, a Megaplex Preamp Primer pool {optional), and a TagMan MicroRNA Array

enabling the quantitation of up to 381 mMiRNAS

7=

Me Japlex“‘ Megaplex™
PreAmp Primers

P T o~

L
SRR RNV LLL L LR ELELL

dl-----h-.b R




Betegsegspecifikus egyeni array



http://webinar.sciencecareers.org/miRNA/lobby.html

Betegsegspecifikus egyeni array

of EDINBURGH

Prototype low-cost micro-RNA sensors for
the detection of acute leukaemia.
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In-situ hibridizaci

miR-124a miR-182 miR-204 miR-9 miR-181a miR-29¢c

.
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S ONIS
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% GCL GeL
GeL K L
.‘.,Qs 0s i i ﬁ
ONL ONL - i 6N|_
OPL OPL 5 s OPL
INL | R Tl 5 :v‘:';‘”.‘;’:fN'
PP Es T g L
~~h$‘h. Nt e, S L ’ Lot 3 A
IPL IPL IPL
GCL Q ~ ecL R GCL

Expression analysis of six miRNAs during retina development in mouse. Expression analysis of six
MiRNAs by RNA ISH on whole E10.5 embryos (A—F) and on eye sections from P8 (G-L) and adult (M-R)
All miIRNAs were expressed in the different retina cell layers with diverse and partially overlapping
patterns, in both P8 and adult retinas. oc, optic cup; tc, telencephalon; mc, mesencephalon; rc,
rhombencephalon; sc, spinal cord; fg, facial ganglia; dg, dorsal root ganglia.



MiR szoveti expresszio

ar

AAAAA f-gal on

mIR

b—'*—=—m£7£?~\ pgal o

LacZ transzgén, melyik sejtben szabalyozza miR?




MiIR direkt szekvenalas

Workflow
3" RNA adapter ligation E E E E
E E RT-PCR
5" RNA adapter ligation Adapters
Small RNA
A_dap_ter c_DNA

RT-PCR amplification Ligation Library

Purify small RNA library

Cluster generation and
sequencing (Cluster Station and
Genome Analyzer )




A mMIRNS-ek a géenexpresszio ,,finomhangolo6i”

v'/A génexpresszid beallitAsa a sejtosztédasban, a sejthalalban, és a
differencialodasban (a tobbszinti szabalyozas igénye?)

v’a novényektdl a gerincteleneken at az emlésokig, az ismert miRNS-
medialt szabalyozé  folyamatok olyan fenotipusok érzékeny
beallitasaban vesznek részt, mint a fejlédés, vagy a differencialddas.

v'Sejt, illetve szovetspecifikus expresszio

v'A differencialédas azonos fokan hasonlé mikroRNS-ek expresszalddnak
a kulonféle verkepzorendszeri fejlodési vonalakban (Monticelli et al.)

v'Onkogének és tumorszuppresszor gének mikodésének szabalyozasa




Néhany dolog vegyunk figyelembe

(BIC) noncoding szekvencia : 1 copia miR-155 az exonban
Aktivalt immunsejtekben expresszalodik
Hodgkin limféma diffuz nagy sejtes B sejt imfoma ; oncomir

mMiR-155 null egér semmi baja a hematopoezisnek DE Immunfunkcios defekt
Nincs normalis B sejt funkcio

WT

Egyéb KO ujragondol

KO mir-155




A miRNS-ek daganatok

klasszifikacidjaban

* A kulonb6z6 tumortipusok miRNS-profiljainak
O0sszevetese: hasonlé  differencialtsagi
allapottal és fejlodési eredettel rendelkezék
hasonlitanak egymasra

* Az egyes tipusok MIRNS-profilja
megbizhatobban klasszifikalja a tumort, mint a
MRNS-mintazat

*A  szovettanilag nem diagnosztikus,
differencialatlan daganatokban igen

eredményes az eredet meghatarozasaban

» Gyakorlati eldny: a rutinszerlGen feldolgozott

(formalinnal fixalt, paraffinba-agyazott)
mintakban a mIRNS-ek jorészt intaktak
maradnak
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mRNA

Lu et al.:Nature, 2005



Micro-RNAs associated with metastasis in uveal melanoma identified by

multiplexed microarray profiling. Melanoma Research. 2008 18:184-190.
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Az adott mIRNS-hez tartozé
valoszin( target MRNS-ek

predikcidja erre a ceélra keszult
adatbazisokbal:

miRBase::Sequences
hsa-miR-21 leiras
Talalatok miRanda-val
Talalatok TargetScan-nel
Talalatok PicTar-rel
Talalatok microRNA.org



http://microrna.sanger.ac.uk/sequences/search.shtml
http://microrna.sanger.ac.uk/cgi-bin/sequences/mirna_entry.pl?acc=MI0000077
http://microrna.sanger.ac.uk/cgi-bin/sequences/mirna_entry.pl?acc=MI0000077
http://microrna.sanger.ac.uk/cgi-bin/sequences/mirna_entry.pl?acc=MI0000077
http://microrna.sanger.ac.uk/cgi-bin/sequences/mirna_entry.pl?acc=MI0000077
http://microrna.sanger.ac.uk/cgi-bin/sequences/mirna_entry.pl?acc=MI0000077
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://microrna.sanger.ac.uk/cgi-bin/targets/v4/hit_list.pl?genome_id=native&mirna_id=hsa-miR-21
http://www.targetscan.org/cgi-bin/mirgene.cgi?mirg=hsa-miR-21
http://www.targetscan.org/cgi-bin/mirgene.cgi?mirg=hsa-miR-21
http://www.targetscan.org/cgi-bin/mirgene.cgi?mirg=hsa-miR-21
http://pictar.bio.nyu.edu/cgi-bin/PicTar_vertebrate.cgi?action=Search for targets of a miRNA&amp;name2=hsa-miR-21
http://pictar.bio.nyu.edu/cgi-bin/PicTar_vertebrate.cgi?action=Search for targets of a miRNA&amp;name2=hsa-miR-21
http://pictar.bio.nyu.edu/cgi-bin/PicTar_vertebrate.cgi?action=Search for targets of a miRNA&amp;name2=hsa-miR-21

() uences

miRBase m I R BaSe

http://www.mirbase.org/

miRBase \.1;\\('“!_*.2‘?]'{

Home || Search || Browse | Genomics || Help | Downicad ] Submit | I | - |
miRBase has moved to http://www.mirbase.org/ - please update your links.
The miRBase database has moved to a new location at http://www.mirbase.ora/, hosted in the Faculty of Belease 19: Sept 2009

Life Scences, University of Manchester. All pre-existing URLs should forward to their new locations. Please Po— IRNA k rd
update your finks, and note the new contact email address (mirbase@manchester.ac.uk). by m name or Keywo

With release 14, the miRBase sequence database has broken through the 10000 entries barrier! o Lbample
Download published miRNA data
miRBase: the microRNA database Download page | ETP site

miRBase provides the following services: This site is t.urod in:

e The miRBase database is a searchable database of published miRNA sequences and annotation. Each
entry in the miRBase Sequence database represents a predicted hairpin portion of a miRNA transcript
(termed mir in the database), with information on the location and sequence of the mature miRNA

and entries can also be retrieved by name, keyword, references and annotation. All sequence and annotation data are also available for download.

e The miRBase Registry provides miRNA gene hunters with unique names for novel miRNA genes prior to publication of results. Visit the help pages for
more information about the naming service.

e The miRBase Targets database and pipeline has been rebranded as micgoCosm, and is now hosted at the EBI. The microCosm resource continues to be
maintained by the Enright group. miRBase currently links miRNAs to targets predicted by microCosm, TargetScan and Pictar, and aims to provide a
more extensive target prediction aggregation service in the future.

To receive email notification of data updates and feature changes please subscribe to the miRBase announcements mailing list. Any queries about the
website or naming service should be directed at mirbase@manchester.ac.uk.

miRBase is hosted and maintained in the Faculty of Life Sciences at the University of Manchester with funding from the BBSRC, and was previously hosted \
and supported by the Wellcome Trust Sanger Institute.


http://www.mirbase.org/
http://www.mirbase.org

Hogy keressunk miR targeteket?

* Mindegyik elméleti target lehetseges?
» OTLET: Vessulk 0ssze a két array adatot

Expression ‘ ‘

Mature microRNA :DEIQ —_— -

I Silencing

Down- MRNA microRNA
regulation transcript target site




Altalanos modell
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Detected microRNA
targets

GenMIR




Ismert miR célgének és funkcidk

miR-15/miR-16 Bcl? Apoptosis

miR-1 GJAT/KCNJZ Cardiac Arrhythmia
miR-146 | IRAK{/TRAER Bacterial I%ﬂgmﬁﬂﬁespﬂnse;
miR-520h ABCG2 Stem Cell Differentiation
miR-106a Rb1 Cancer Pathogenesis
miR-let7 Multiple Cell Cycle Regulation
miR-155 - Adaptive Immunity
miR-223 - Granulocyte Regulation
miR-208 - Stress Response (Heart)




Hogyan szabalyozodik a microRNS

Q transzkripcios faktorok
L promoter metilacio

negativ/pozitiv feedback




Alkalmazasi lehetoségek a kozeljovoben

Q A génszabalyozas ujonnan felismert szintje: a miRNS-ekkel
szamolni kell a biologiai szabalyozasban

O A komplexitas megismerhet6?

*Teljes genom szekvenalas
*Bioinformatika
*Kondicionalis knock-out és transzgenikus allatmodellek

O Biomarker, diagnozis, klasszifikacio
d Terapia: tartdés €s hatékony onkomir-csendesites,
tumorszuppresszor miRNS exogén bevitele




antagomiR terapia???

Messenger RNAs encode proteins

Messenger RNA
Protein

miR-10b HoxD10

Anti-microRNA
W

Therapeutic silencing of miR-10b inhibits metastasis in a mouse mammary tumor model
Li Ma et al Nature Biotechnology Volume: 28,341-347,2010




antagomiR terapia???

ANTP-coated nanoparticles

overexpression of miR-155 _ s
can induce lymphoma deliver anti-miR-155 molecules ANTP-facilitated

L |
I 100-150 nm 1 cellular uptake
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miR-155-addicted
lymphoid cells

are tumorigenic \ 3"%
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model for anti-tumor miRNA inhibition oncomiR %_

N

—_—

SOy, — e

. -~
- -~
O .
4

anti-miR binding
repression of endogenous to miR-155 T
miR-155 targets,
e.g. tumor suppressors

inhibition of miR-155 overexpression
leads to tumor regression



Koszonom a figyelmet!
http://www.merckmillipore.com/HU/hu/life-
science-research/genomic-
analysis/SmartFlare-Live-Cell-RNA-
Detection/ZdGb.qB.KCcAAAFLAQsSOi.s1,n
av?bd=1




