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Incidence 2008 / Most commonly diagnesed cancers by reglon, as a propartion of all cancers
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New molecular and diagnostic technglogies can be used 1o malch select groups of

pestinnits with treatrments that niay give them the bt residis

TUMOR
DEVELOPMENT

GENETICS:
*Oncogenes
*Tumor sup genes
*Repair genes

*EPIGENETICS:
*Methylation
*Histon
Modification

*miRNA - siRNA

*CSC
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Recent finding.... | miRNA is short nucleotide (19-24 bases), non coding RNA. (Cho et al,
2011). miRNA key regulator in cancer ( Yang, 2013)

New Hope.......
Review
Mamire Revizws Genetics 5. 522-53° (July 2004) | do 10.1038/rrgl1379
- MicrocRNAs: small RNAs with a big role in gene regulation
6000 Lin Hel & C-egory J. Hannon= About the authors
[%]
z -
5 5000
54000 -
o
@ 3000 -
=
o 2000 -
LOL L
: 1000 A 'L
o
- 0 = _-T"r 1'1—1-|—FL|—~LI- Ny ‘Therapy
PP PP PRIO N
@@“0 @00@%@%0 Re|ated Goal
YIFe‘hg\se miRBase to cancer
i o _. 2005, Pasien
g Discovery  CLL, delesi
1993,C.elegans 13914, miR
15a dan 16-1
Gene expression regulation
Typical gene
Direct
protein
assembly
—
A
Messenger RNA
L -
MicroRNA gene 3
| Binds to messenger RNA
v [ —> vt [T o
MicroRNA
Protein assembly
is blocked

discovermagazine.com

5/20/2013



5/20/2013
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Gene Regulatory Mechanisms

* Transcriptional Mechanisms
— Type of promoters & RNA polymerase
— Control of Transcription
— Transcription Factors and TFBS

* Translational Mechanisms
— Micro RNAs (miRNAs and RITS complexes)
¢ Translational control _
¢ mRNA degradation
* Promoter activation
— Silencer RNAs (siRNAs & RISC complexes) degrading mRNA

e Epigenetic Mechanisms
— Chromatin remodeling

— Histone modifications (acetylation, phosphorylation, methylation ...)
— DNA methylation

Biogenesis of miRNA
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Post-Transcriptional Regulation

* Event » Effect
— miRNA binds to mRNA — Target mRNA is
target at 3’ Untranslated degraded
Region (UTR) — Translation is blocked by
— Binding due to the miRNA binding
approximate — Target protein is not
complementation of produced

miRNA to mRNA

... no protein... no function !!

Michigan State University 15
Microbiology & Molecular Genetics 445

Post-Transcriptional Regulation
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1.

miRNA genes ( Chrom 1 — 22)

mMiRNA in cancer :
Oncogenic miRNA

( Oncomirs) = induce
cancer proliferation by
down regulating expression
of tumor suppressor genes

Tumor suppressor miRNA
(mirsupp) inhibit cancer
progression by targetting
oncogenes post-
transcriptionally

Carcinogenesis
Metastasis
Angiogenesis

Drug resistance

(Cho et al., 2009)

miRNOnNcogenes or Tumor Suppressor Genes

(Croce A Nat Rev Genet. 2009 Oct;10(10):704-14.)
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Oncomirs - miRNAs and cancer

Tumor suppressor miRNAs
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Flgure 2. Therole of mICTORNA In cancer.
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MicroRNA expression and function in
cancer

Ramiro Garzon, Muller Fabbri, Amelia Cimmino, George A. Calin and Carlo e
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miRNA regulate Drug Resistance

e MDR : resistance to 1 drug followed by resistance to
multiple :

— MDR protein belongs to ATP Binding cassete Family) -> P-
gp/MDR-1/ABCB1/CD243)

— Transmembrane protein — protect influx drug by pumping
out)

* miR-19, miR-21, miR-34a = mRNA MDR-1

!

* Oligomer use to silence miRNA
Allow drugs to be effective in cancer treatment

Michigan State University 22
Microbiology & Molecular Genetics 445
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miRNA regulate drug resistance,
angiogenesis, TCS — at multig

miR 21, -19a ,-144

MicroRNAS ragulate drug
resistance-related proteins

miRNA Future Treatment Applications and Industry

Predictions

* FDA Issues
— Many drugs stopped in phase-3 of development !!

* miRNA on track to appropriate applicable maturation

Michigan State University 24
Microbiology & Molecular Genetics 445
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MiRNA is small & stable molecules

Biology targetted therapy:
*Drug Resistence related protein
*Angiogenesis
*Tumor stem cells
*Cancer replacement therapy

miRNA development research

Detection
Method

Drug
resistance
Biomarker

Sample

Individualized

Cancer Diagnosis

and Prognosis Therapy

5/20/2013
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Detection

Method

Tissue (fresh/frozen; FFPE) | Serum/plasma, saliva, urine Primary cells/cell lines
' ~ and conditioned med fum
= Tumor on ® Tumor
N crovesicles/exosomes
Ot = Freely circulating? ]

A eenepsmraeen et
SECURE T

RNA extraction

Global sereening of all human miRNAs

B U U 13400 3 RG]

v qPCR (validation)
¥In situ hybridization (localization)

-
Pre-mils
Into relevant cells

Anti-miRs
Into relevant cells

a

Bioinformatics—miRNA/cor responding targetis) identification

mew targets?

Validate direct effects on target(s)
and associated phenotypic effects on cells

Functional relevance:

In vive studies

(Corcora_n_ etal., 2011)

MR 21 fFrankel et ol., 2008, 5
A etal, 2007 2hu ecal., 2007)

Fi MR- LOb {lorio &t al.,
{ = 2005; Ma et al; 2007)
Oncogens  §o —_— —
— |  MiR-27a(Scottetal,
“ | I006)
WIMIR-373 and miR-520¢ (Huang
etal., 2008)
MER-206 (Adams et al.,
IMlicraRMNA in Breast J 2007; Kondo et al.,, 2008}
1 Cancer I :
MER-17-5p (Hossain et al.,
[ A 2008)
I = :
[/ | MiR-27b [Tsuchiya et al.,
j—“. f A 2006)
/" | miR-125a and miR-
- ",f' 125b {Mattie et al_,
DEROUSURREESOti | 2006;Scottecal,
2007}
L\
\ s | Mir-200c (Hurteau et al.,
\ | 2007}
A\ -
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" 2008
|| S —
iR- 3
Shenouda & Alahari, 2009 70 3,,3[_5; ;E;E;;OE =

5/20/2013

14



Conieal Chemustry 571 Review
Biomarker
Intracellular and Extracellular MicroRNAs in Breast Cancer
Claire Coreoran,” anne M. Friel,” Michael ). Duffy,? John Crown,? and Lerraine O Driscoll’”

PROGNOSTIC ?

DIAGNOSTIC ?

= TM\'unced atage, lymph node-positivity.

L] T]n primary breast tumors vs normal
J{sun'i\'alf_n =113y 20

® Female in = 76 tumor & 10 nomal specimens) (221
= Male in =9 breast tumor) (261

o MDA-ME-231 miR-21 knock-down
= J’Iung metastasis (600

miR-21

EXTRACELLULAR
BIOMARKER ?

NEW TARGET/
THERAPEUTIC APPROACH ?
mikNA-21 knock-down

A
® | Serum: breast cancer v age-fueg-
matched controls (n= 10 each; 8. Rani and

= TSmsili\'i ty of MCF-T to Topotzcan (29
L. O Driscoll. unpublished dat)

JTSensi tivity of breast cancer cells to Taxal (591

Differential Expression in Cancer Cells

Microarray miRNA profiling allows for
identification of the miRNA found in a tissue
sample

Comparisons between cancerous, metastatic,
drug resistant and healthy cells create miRNA
libraries for further investigation

Michigan State University 30
Microbiology & Molecular Genetics 445
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miRNA correlated with specified cancer

‘Cancer fype HUpregulated HDownregulated H

Bt cancer miR-10D, miR-21, miR-22, miR-27a, mR-155, miR-  [ft-7, miR-7, miR-0-1, miR-17/miR-20, miR-31, miR-125a, miR-
210, miR-221, miR-222, miR-328, miR-373, miR-520¢ |125b, miR-146, miR-200 family, miR-203, miR-206, mR-33

- H — uiR-15, miR-16, tiR-29b, miR-29c, miR-}4g, tiR+143, iR

145, miR-181, mR-223
Lmgomer [ miR-17-92 chstr, nR-2L, miRe 1068, mR-155 iRl 7 fmly, mR-7, miR-1SamiRe16, miR-19 amly

Lynphoma~[miR-1792 cuser, mR-155 ‘iR 143, mR-145

Prose cancer | miR-221, miR-222 R 5o-mRe16-] chster, mR-101, mR-127, miR-449a

Globbstoma | mR-21, mR-221, mR-122 miR-T

Heptocellr Hij-mz clister, mR-21, mR-143, miR-224 Hij-l,nﬁR-IOLHﬁR-HZa

carcmoma

Colorecel cancer  miR-1792 cuser, mR-21 ‘miR-Ha, R340/, miR-127, miR-143, mR-145, mR-342

Gasticcancer | mR21, mR07a ‘iR 143, mR-145

Ovarian cancer ”miR-214 miR-34b/c, miR-200 famiy

Melnoma |niR-221, mR-122 etTa, mR-34a

Head and neck

squamous cel miR-21 let-7d, miR-138, miR-205

carcinoma Li et al., 2010
Molecular Cancer AR
Therapeutics

Involvement of microRNA-451 in resistance of the MCF-7
breast cancer cells to chemotherapeutic drug doxorubicin
Ciga Kovalchuk; Jody Fikowsky, James Meservy, eiai

Mol Cancer Ther J008.T-2152-2159. Published onkne July 21, 2008,

MCF-7 MCF-7/DOX Efflux Mechanism
LN il TH MY , _ _ _
s e it P e *P-glycoprotein (P-gp) is a protein that is
P A ot coded by MDR1 gene (Mechetner et al.,
2 anv . (R B> O 1998).
- @ . -“- . o¥ gn

*Restoration of miR 451 in sel MCF7/Dox
shows incerase sensitivity to Doxorubicin.

E MCF-7 MCF-7/DOX

Imunocytochemistry,
Immunofloresence, dan P-gp —
Western Blot

Kovalchuck et al., 2008 B-actin — ---
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miRNA
ta rgeted Pt One s Fipsd August 31, 2000, DOL 1011580008547 2.CAN-10-2010
gene
therapy Roview Cancer
Research

The Promise of MicroRNA Replacement Therapy
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miR-34 — a microRNA replacement therapy is
headed to the clinic
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Conclusion

1. miRNA play as a key role in cancer
— drug resistency, metastasis, angiogenesis,
— self renewal ( TCS)
2. miRNA in physiological condition — to
buffer/homeostasis

3. Cancer is heterogenous = personalised medicine
is a future direction in clinical medicine

4. Therapeutic strategis focus on rebalancing miRNA
network

5. miRNA profiling — promising diagnostic,
prognostic

elkimal kasih
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