Ach|m§>,r|c mlcroRNA |magmg i

systeﬁ‘rzﬁ} o'Visualize microRNA-1
e‘ake\e;l;éamuscle T

néms

Soonhag Kim PhD

e Lab. of MBlecular Imaging,

CHA Universit
ﬁfJi




In vivo Molecular Imaging\:\

‘*visualize and quantify characterization
of biological mechanisms at the cellular
and molecular level without sacrificing the T
animal
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Molecular Life in Life




Sensitivity

Bioluminescence

_Animal MRI

Confocal microscope Bioluminescence Fluorescence microPET MRI

Hwang et al, 2009



microRNAs (mIR)

“* The regulation of
developmental timing (line 14
gene) by Lin-4 in C. elegans
(found by Ambros) (Cell.1993;
75:843)

“* small non-coding RNAs
s 20~25 ribonucleotide

*+ Regulated by RNA polymerase
|

Figure 1. Mutation of the let-7 miRNA gene in the
nematode C. elegans results in developmental
abnormalities that often lead to rupturing of the
worms.




How many microRNAS? \ _(m\\'\‘

Danio rerio, 360

Populus C elegans, 174

trichocarpa, 234

* miRBase release 14: http://www.mirbase.org t

Arabidopsis, 190
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Mature RISC
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Tissue—specific expression
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Down-regulation-deletion in Chronic Lymph. Leukemia miR-15 a miR-16

Up-regulation in B cell lymphomas miR-155

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

Down-regulation in colon cancer miR-143-miR-145 klaster
Up-regulation in Burkitt lymphoma miR-155

Up-regulation in glioblastoma miR-221

Other diseases




microRNA research trend\

#of Publications
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How have we evolved t

microRNAs from 2008 o\
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[1D¢ 2009 Nature Publishing Group http://www.nature.com/natureprotocol
@ © 2009 Nature Publishing Group http://www.nature.com/natureprotocols PROTOCOL |

A reporter gene imaging system for monitoring
microRNA biogenesis
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Bioluminescent proteins \

Luciferase : +ATP
+ CO,

ciferin

Copnbiarioe. ~ Gauss Goelenieremie
Light +Oy +C0,+ Lot
_ _ LUc[rase
Oxyluciferin
substrate Maximal emission
wavelength
Firefly Luciferin 560 nm
Renilla coelenterazine 480 nm
Gaussia | coelenterazine 4/0 nm




Bioluminescent |
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MicroRNA
family
miR-9
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microRNA124a (miR124a) \
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ANNA M. K. et al. (2006)



miR124a: gradually increased expressi rNg neurogenesis:

a\‘\\ \

P19 cell (rat embryonal carcinoma cell line) Ky
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mature miR124a: Real-time PCR

Ko et al. FEBS J (2009)



during neurogenesis_

" CMV/Gluc/3xPT_miR124a: miR124areporter gene _ _ _ \
4 mature -miR124a: in vitro

Imaging of single-stranded mature miRNA
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RAND MICRD
Probes to Monitor MicroRNAs Smu || _

I Molecular beacons

Smart Magnetic Fluorescent Nanoparticle Imaging Probes

to Monitor MicroRNAs
Do Won Hwang, In Chan Song, Dong Soo Lee, and Soonhag Kim*

8 oowey
small 2010, 6, No. 1, 81—88 © 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim ‘.. InterScience’ 81
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Molecular beacon (MB) \
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*»oligonucleotide hybridization probes that
contains a fluorephore and a non-fluoroscent T

guencher on each arm ‘
\

REN

Molecular
Beacon




miR124a molecular beacon

5-NH, - TTC GCT GT T GGCATT CAC CGCGTG CCT TAA -3
3'- BHQ1- G CGA CAA CCGT -¥%

miR124a binding sequence

<quencher oligo-miR124a binding sequence pairs>

Nanoparticle
(Rhodamine)

o —

miR124a MB

“Signal-on”
system




Relative quantity (AACt)

Fluorescence intensity/mg protein
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In vivo imaging of miR124a m

PLLA scaffold

<Day 2>
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miR—1 promotes myogenesis
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miR—1 is gradually increased d
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/n vitro assay by co—transfec
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/n vivo assay by co—transfec of reporter gene

and molecular bea
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Conclusion \  \

*The chimeric miBNA imaging system provides
the complementary imaging information from

the mMiIBNA Molecular Beacon confirming that T
the dramatic signal decrease in miRNA

reporter gene was caused by the increase in
MiBNA
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On—going work: targetlngw of MiRNA
Imaging system into cells an ues ..\ \"
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