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microRNA is a

Small but very influential® = = =

Micro RNAs are small non-coding
RNA gene products with key roles
in regulating the translation and
degradation of mMRNAs
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Cell Stem Cell

Highly Efficient miRNA-Mediated Reprogramming
of Mouse and Human Somatic Cells to Pluripotency

Frederick Anokye-Danso,! Chinmay M. Trivedi,2 Denise Juhr,5 Mudit Gupta,2 Zheng Cui,! Ying Tian,! Yuzhen Zhang,!
Wenli Yang,!# Peter J. Gruber,®45 Jonathan A. Epstein,"234 and Edward E. Morrisey'234.*
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?Department of Cell and Developmental Biology
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4Institute for Regenerative Medicine

University of Pennsylvania, Philadelphia, PA 19104, USA
5The Cardiac Center, Children’s Hospital of Philadelphia, 34th Street and Civic Center Boulevard, Philadelphia, PA 19104, USA

*Correspondence: emorrise@mail.med.upenn.edu
DOI 10.1016/j.stem.2011.03.001
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Species miRNA count
Homo sapiens 2578 EVIENE:
: e 2500fFFELL LD
Canis familiaris 289 =
YA BARNAZEHDOTLND
Rattus norvegicus 723
Mus musculus 1908
Gallus gallus 791
Xenopus tropicalis 175
Danio rerio 247
Drosophila melanogaster 426 "
T T
Caenorhabditis elegans 368 miRBase
Epstein Barr virus 44 miRBase
http://www.mirbase.org/
Human cytomegalovirus 17 Release 20: July 2013
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Body fluid and microRNAs

/é brospinal ﬁﬁ"réﬁ'CSF) .
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(retinoblastoma) 1 W
. ¢ e Sweat
!—ymph {Il'"d ‘(melanoma, dermatosis)
metastasis s Py
1 /

Breast milk
(virus infection &
nutrition) e
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G s ey * - (prostate, kidney, bladder)

(prostate, testis cancer)
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Detection of elevated levels of tumour-associated microRNAs
in serum of patients with diffuse large B-cell lymphoma

Charles H. Lawrie," Shira Gal,' Heather
M. Dunlop,' Beena Pushkaran,’ Amanda
P. Liggins,' Karen Pulford,' Alison H.
Banham,' Francesco Pezzella,' Jacqueline
Boultwood,' James S. Wainscoat,'
Christian S. R. Hatton? and Adrian L.
Harris®

'Nuffield Department of Clinical Laboratory
Sciences, University of Oxford, John Radcliffe
Hospital, “Department of Haematology, John
Radcliffe Hospital, and *Cancer Research UK,
Molecular Oncology Laboratories, Weatherall
Institute of Molecular Medicine, University of
Oxford, Oxford, UK

Summary

Circulating nucleic acids have been shown to have potential as non-invasive
diagnostic markers in cancer. We therefore investigated whether microRNAs
also have diagnostic utility by comparing levels of tumour-associated
MIRNI155 (miR-155), MIRN210 (miR-210) and MIRN21 (miR-21) in
serum from diffuse large B-cell lymphoma (DLBCL) patients (n = 60) with
healthy controls (n = 43). Levels were higher in patient than control sera
(P = 0009, 0-02 and 0-04 respectively). Moreover, high MIRN21 expression
was associated with relapse-free survival (P = 0:05). This is the first
description of circulating microRNAs and suggests that microRNAs have
potential as non-invasive diagnostic markers for DLBCL and possibly other
cancers.

Keywords: microRNA, diffuse large B-cell lymphoma, lymphoma, sera,
plasma.



Circulating miRNAs in Human Body Fluids are Non-
invasive Diagnostic Markers for Cancers.

A
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Glioblastoma

Saliva Glioblastoma

Oral cancer
Tongue cancer

Lung cancer

- Serum/
Plasma

Breast cancer
Liver cancer
Colorectal cancer
L Spinal fluid Ovarian cancer
_ Prostate cancer
M Urine

Bladder cancer
AML

DLBCL

Kosaka N et al., Cancer Sci., 101, 2087-2092., 2010 Modified

miR-21

miR-21, miR-10b
miR-200a, miR-125a
miR-184a

miR-25, miR-223
miR-21, miR-17-3p, miR-155
miR-195

miR-500
miR-17-3p, miR-92
miR-141, miR-200
miR-141

miR-126, miR-182
miR-98

miR-21
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Breast Cancer
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miR-BC1, miR-BC3, and miR-BC5
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Seraitivity

Sensitivity: 93%
Specificity: 82%

1 - Specricey



Breast Cancer Screening Tests

Convincing of A% (IN;F) A2 EORNAZZ Fh
clinical utility

VS Is it the Right Choice?

VED Z74—

v use ionizing radiation
at a relatively high dose

v unacceptably high rate of
false positives
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MAZirlc® TS Liquid BiopsyD#iERM -
elch, ECEThHhr2DH?

Watching Cancers Evolve by Liquid Biopsy

Liquid Bisty
Quick,

Simple,

Nontinvasive

o ey —
Circulating Tumor Cell (CTC)

Circulating microRNA (cell-free)

Circulating DNA (cell-free)

Circulating Extracellular Vesicles (Exosome)
Cancer Metabolome
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