
miRNA dysregulation of epigenetics
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Biomarker Function

Altered miRNA expression Differentiate normal from diseased tissue

Presence of specific miRNA Identify cell/tissue type or cancer cell origin

Profiling circulating blood or exosomal miRNAs Early disease detection

Differential expression in miRNA panel Distinguishing cell or tumor subtypes or progression

Study SNPs in miRNA genes, miRNA binding sites 
in target mRNA genes or miRNA pathway genes

Predict disease predisposition

Diagnosis
miRNA-based Diagnosis

Target Action Indication

Let-7 Mimic Cancer

miR-10b Anti-miR Glioblastoma

miR-15/195 Anti-miR Post-MI remodeling

miR-21 Anti-miR Hepatocellular carcinoma

Kidney fibrosis

miR-29 Mimic Fibrosis

miR-33 Anti-miR Atherosclerosis

miR-34 Mimic Primary liver cancer

miR-92 Anti-miR Peripheral artery disease

miR-122 Anti-miR HCV

miR-145 Anti-miR Vascular disease

miR-208 Anti-miR Cardiometabolic disease

Heart failure

miR-221 Anti-miR Hepatocellular carcinoma

miR-451 Anti-miR Myeloproliferative disease

Therapy
miRNA-based Therapeutics
in Development
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HUMAN miR-1

MicroRNAs: Form and function in health & disease
MicroRNAs are now thought to target more than 60 % of the human genome and are implicated in the function and dysfunction of most major body processes.   
What could you discover with live cell miRNA detection and individual cell analysis? 

Microscopy + Flow Cytometry
Amnis® imaging flow cytometers provide in-depth analysis and detailed imagery of every individual cell and hard to reach subpopulations.  Live cell messenger and microRNA detection is now possible, in a single incubation step using inert nanoparticle technology to specifically detect native RNA.

Live cell imaging and sorting using microRNAs with SmartFlare™ RNA Detection Probes

Cyanine 5 positive cells (“miR-221-high”) and Cy5 negative cells (“miR-221-low”) were sorted (A) and analyzed using a transwell collagen invasion assay. Cells that invaded through to 
the underside of the transwell membrane were stained and either visualized (B) or the stain was extracted and absorbance measured (C).

Live cell imaging of miR-21 RNA in human 
prostate cancer cells (DU145) using SmartFlare™ 
RNA Detection Probes.
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B. C.Amnis ImageStream®X 
Mark II imaging
flow cytometer detection of 
SKBR-3 human breast cancer 
cells labeled with SmartFlare™ 
probes targeting EPCAM and 
Her-2 mRNAs. 
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Analysis of the expression of miR-124 and 
CDK6 in neuroblastoma cells transfected with 
control miRNA (a) and miR-124. Ponomarev 
et al.: Visualization and quantitation of the 
expression of microRNAs and their target genes 
in neuroblastoma single cells using imaging 
cytometry. BMC Research Notes 2011 4:517.

miR-124 R4: miR-124hi CDK6low
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miR-221-Cy5 in Mixed Population Collagen Invasion Assay

E-Cadherin Vimentin Phalloidin E-Cadherin Vimentin Phalloidin

m
iR

-2
21

 S
F-

Cy
5

OD
@

56
0 

nm
104 105

miR-221 SF Low miR-221 SF High

miR-221 SF Low miR-221 SF High

miR-221 SF Low miR-221 SF High

SmartFlare is a trademark and EMD Millipore, the M logo, ImageStream, and Amnis is a registered trademarks of Merck KGaA, Darmstadt, Germany. All other trademarks are the property of their respective owners.   Lit. No. PS5325EN00    3/2015   Job No. BS-GEN-15-11230   Printed in the U.S.A.   ©2015 EMD Millipore Corporation, Billerica, MA, USA.

EMD Millipore Corp. is a subsidiary of Merck KGaA, Darmstadt, Germany

www.emdmillipore.com/amnis

www.emdmillipore.com/smartflare


