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— Coding: messenger RNA
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1 Ribosomal RNA (rRNA)
A Transfer RNA (tRNA)
A Small nuclear RNA (snRNA)
1 Small nucleolar RNA (snoRNA)
3 Interference RNA (RNAI)

1 Short interfering RNA (SIRNA)
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Background

3 MicroRNAs are a new class of hgaroteir.coding,
endogenous, smarNAS.

3 Regulates gene expressionilgibition of mMRNA
expression

3 Very smallmolecules-22nt

4 First discovered in 1993 by Victdimbrosat Harvard
(lin-4 of C. elegany

4 in-4 regulatesnRNA translation duringvorm
development

b | Let-7 discovered in 2000 by Frank Slack
Harvard

b | thousand®f microRNA molecules




Biogenesis
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Embryocgenesis miR-220 (in cluster
290-295) [29"]
miR-290 [29*]

miR-302 [28",29"]
miR-154 [28",30""]

miR-181 [32™]

miR-223 [32*]
miR-142 [32™

lsy-6 [33"]
miR-273 [34™]

miR-10 [43°*,44*]
miR-196a [43*,44*"]

Pasquinelli et al., 2005




EXxpressionpatier ofi microRINAS

Expression pattern microRNA
Tissue-specific expression patterns of mammalian microRNAs
ES-cell specific miR-296

Expressed in ES cells, but miR-21 and miR-22
upreguated on differentiation

Expressed in both ES cells miR-15a, miR-16, miR-19,b, miR-92, miR-93,
and various adult tissues miR-96, miR-130 and miR-130b

Enriched during mouse miR-128, miR-19b, miR-9, miR-125b, miR-131,
brain development miR-178, miR-124a, miR-266 and miR-103

Enriched in adult brain miR-9%, miR-125a, miR-125b, miR-128, miR-132, miR-137,
miR-139, miR-7, miR-9, miR-124a, miR-124b, miR-135,
miR-153, miR-149, miR-183, miR-190 and miR-219

Enriched inlung miR-18, miR-19a, miR-24, miR-32, miR-130, miR-213,
miR-20, miR -141, miR-193 and miR-200b

Enriched in spleen miR-99a, miR-127, miR-142-a, miR-142-s, miR-151,
miR-189 and miR-212

Haemetopoietic tissues > miR-181, miR-223 and miR-142
Enriched in liver miR-122a, miR-152, miR-194, miR-199 and miR-215
Enriched in heart miR-1b, miR-1d, miR-133, miR-206, miR-208 and miR-143

Enriched in kidney miR-30b, miR-30c, miR-18, miR-20, miR-24, miR-32,
miR-141, miR-193 and miR-200b

Ubiquitously expressed miR-16, miR-26a, miR-27a, miR143a, miR-21, let-7a,
miR-7b, miR-30b and miR-30c

Therels atissuespecificpatternof microRNAsexpression
He et al., 2004




microRNA genes

@ 4000 know genes, 1000 in human

@ 70% of microRNA genes are located In introns
or exons

@ 30% of microRNA genes are located In
Intergenic regions. Form independent
transcription unit.

@ Often located in critical chromosomal areas
@ Very often deleted or mutated in cancer cells
@ Registry: http://www.sanger.ac.uk

@ Mouse and human microRNAs are highly
conserved




Evolutionary Conservation of microRNA sequences

Lim et al. compared microRNA sequences from
C. elegans to the human genome, and found that over
1/3 of these genes have homologs in humans.

Hundreds of conserved microRNAS




Roles In cancer

M Recent studies show that someroiRNAS

regulate cell proliferation and apoptgsis
Drocesses that are important in cancer
formation.

@ In addition, some mIRNAs may function as
ONCOgenes or tumor Ssuppressors.

H More than 50% of mIRNA genes are located [ig
cancerassociated genomic regions or in fragilg
Sites.




Known tumor supressors and protooncogenes are
regulated by microRNAS

EXpression of
MICreRNA

Human Function

determinates the
LSITRVIEVESICI fenotype ofi the cell
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expression
Proto-oncogene @

Tumour suppressc

Tumour suppressc Diagnoeses and
Progneses of the

Proto-oncogene disease

" _ Jannot and
Proto-oncogene Simard, 2006




Abnormal expression of microRNAS In cancer cells:

Down -regulation -deletion in Chronic Lymph . Leukemia miR-15 a miR-16
Up-regulation in B cell lymphomas miR -155

Up-regula tion -amplifika tion in B cell lymphomas miR - 17-92 klaster
Down-regulation in lung cancer miR-26a a miR-99a, let-7

Down-regul ation in colon cancer MIiR-143-miR-145 klaster
Up-regul ation in Burkitt lymphoma MiR-155

Up-regul ation in glioblastoma miR-221




EXpressionof microRNA In
Chronic lymph. leukemia




microRNA and hematologicalmalignancies

|_okalisationoff miR-15amiR-16:
human 13g14

locus13gl4—tumor

supresinglocus

Calin et al., 2002




25 differently expressed
microRNA 1n CLL vs. normal
B lvmphocytes

Calin et al., 2004




ASSOCIATION OF
microRNA
SIGNATURE WITH
PROGNOSES AND
PROGRESSION

2 SUBSETS OF

CLL: ZAP-70 AS A
MARKER OF BAD
PROGNOSES

Calin et al. 2004
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Summary: Hot Topic

3 A search for miRNA related articles:
/00 articles In two years

3 Revolution in the understanding of cell
biology

A microRNA = Big Money
1 bilion USD in 2010







