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What Is Translational Medicine??




Definition of Translational
Research... the 'Bench to Bed -side’
Approach

Research leading to increase
the connection between basic
scientific research and actual
patient care, through molecular
Insights.

The TRANSLATION of basic
scientific research in the lab

to actual patient
therapies at their

Personalised Medicine is a
branch of Translational
Research




Key Technologies & Disciplines involved in
Translational Research
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DNA Microarray

Technology




Types of DNA Microarrays

(GeneChip®, Affymetrix, USA) (CustomArray®,
Combimatrix, USA)




DNA Microarray Surface..... a ‘lawn’ of
oligonucleotides

(GeneChip®, Affymetrix, USA) (CustomArray®,
Combimatrix, USA)




Why do we use DNA microarray.
experiments??

Microarrays may expose specific genes present
In a particular disease, which can aid in the
diagnosis and management of medical
conditions having genomic dysregulations:




GENE EXPRESSION PROFILING
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Overview of a Typical Combimatrix ™
Microarray Study

<& <o O _ _
Microarray chip

containing
oligonucleotide
probes

O <o O
DNA / RNA Sample with
fluorescent label

16 Hours Incubation at 40 - 50 °C

Post — Hybridisation Microarray Washing Steps

Scanning of Microarray (Genepix
4000B- Axon Ind., USA)




Interaction of Oligonucleotide Microarrays
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Microarray Results using User -
Manufactured DNA Mircoarrays

/

FLUORESCENCE READING CORRELATES TO PROBE/
SAMPLE BINDING EFFICIENCY




Post -Hybridisation Data Analysis




Importance of Microarrays In
Translational Medicine

FAST (48 HOURS)

 HIGH THROUGHPUT (UP TO 33,000 GENES, IE. HUMAN GENOME)

* GIVES A ‘SNAPSHOT' OF THE LEVEL OF GENE EXPRESSION PER
SAMPLE

« GENOMIC DYSREGULATION CAN BE IDENTIFIED ACCORDING TO
DISEASE CONDITION AND SEVERITY




RNAI

Technology




History of RNA interference

*The initial evidence for the existence of RNAI was through incongruent results
obtained from flower pigmentation studies in plants in the late 1980s




History of RNA interference

» 1998: Craig C. Mello & Andrew Fire inject
double stranded RNA (dsRNA) into
C.elegans worm, resulting in marked gene
silencing effect

* Injecting the worms with mRNA or
antisense RNA proved ineffective for target
gene silencing

» The experiments first identified
dsRNA as the causative agent for
target gene silencing

. Fire & Mello received the
Nobel Prize in Physiology or Medicine




Simplified Mechanism of the RNAI Pathway (exogenous dsRNA introduction)

T

http://upload.wikimedia.org/wikipedia/commons/
7/70/Mechanism_of RNA interference.jpg




RNAI Technology

MIRNA . SiRNA
( micro RNA) ( short interfering RNA)




http://www.marligen.com/litebox/microrna-processing.jpg




Applications for exploiting RNAI pathways - Translational Medicine

1.Molecular Diagnostics

2.Drug Target Discovery

3.RNAI mediated Therapies




1. Molecular Diagnostic Applications

* MiIRNAs are found to be involved in regulating expression of genes directly
iInvolved in multi-pathway complex diseases (eg. diabetes, heart conditions,
cancer)

 Single / Multiple miIRNAs can have dysregulated expression, resulting in
an orchestration of disease state pathogenesis & progression in the patient

» Over 670 miIRNAS present in the human genome

« Evaluation of mIRNA expression profiles from control / diseased tissues
can lead to unique expression signatures for clinical diagnosis / prognosis




1. Molecular Diagnostic Applications

Tumour Sample \

MiRNA
Extraction

MIRNA Profiling

MiRNA Expression
Profile Analysis




MIRNA EXPRESSION PROFILING

O

O O

HEALTHY DISEASED




2. Drug Target Discovery Applications

* |dentification of novel mIRNAs which are directly linked to disease

* miRNA Profiling also helps for highlighting such miRNAs (eg. oncomirs
which affect tumour suppressor gene expression)

* MIRNAs contributing to disease might also be due to miRNA

downregulation effects (eg. miRNASs regulating oncogene expression)

*Validation of candidate disease-related miRNAs by miRNA expression
knockdown / mimics




2. Drug Target Discovery Applications

MiRNA
inhibitor

TUMOUR SUPPRESSOR GENE TRANSCRIPT




3. RNAI Mediated Therapies

Therapy involves administering sSiRNAs which the expression of the
disease-causative gene




3. RNAI Mediated Therapies

(Ayers et al., 2009)




3. RNAI Mediated Therapies

CHALLENGES FOR RNAI THERAPIES:

 Off — Target Effects (knockdown of genes not related to desired target gene)

May be perfected by enhancing efficiency of siRNA design

 Transient effects may be obtained at present (days — weeks)

« Safe and effective delivery of the RNA duplex through bloodstream and into target
tissues




Prospects of Studying Abroad
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