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Molecular Diagnostics Key developments

» Technology
> Profiling mutations

associated with disease

outcome el Uptake in diagnostic arena
R [ Alternative methods ‘other than PCR’ — SDA, TMA,
HIV drug resistance LCR’ NASBA’ bDNA
genotype o K Availability of Analyte Specific Reagents (ASR)
T:rs;nf::i:ﬁl: ctors S Real time or kinetic formats
CyP450 — drug metabolism p= 2 Automation
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Key developments Key developments

> Diagnosis > Monitoring

Herpes simplex virus — detection and differentiation Cytomegalovirus - response to therapy / relapse
Cytomegalovirus — mRNA or gDNA HIV drug resistance testing

Human papillomavirus (HPV) - 24 Hepatitis C RNA quantification and genotype

HCV / HIV primary infection — Tx applications Improved technology —sensitivity / specificity / efficiency

Bacterial sexually transmitted diseases




vl AMPLICOR HIV-1 MONITOR
Drlvmg Product Development Performance on Group M Subtypes
Source of error Results on 20,000 Virus Particles/mL

> Pre-amplification
Specimen integrity
Nucleic acid extraction
Reagent preparation
> Amplification
Conserved target.stguence — p&nir design
Equipment — cle#sas tube
ContaminatiOy Control
> Post-ariyplificatior
Volumetric precisnio’ accuracy
End point detefitip#1 — gel, enzymatic, probe hybridisation
Real time detection — FRET, Tagman

S AL

HIV RNA copies/mL

Isolate and Subtype

Pre amplification MagNA Pure LC
> = Isolation Principle - DNA

s\/olumetric errors amplified
sTedious — manual, repetitive
eSpecimen integrity

Sample Addition of ~ Addition of  Addition of ~ Magnetic Washing Magnetic Elution

3 © Py Lysis Buffer Proteinase K Magnetic ~ Separation Separation
l’ Glass Particles

Post amplification & detection
Endpoint detection

e\olumetric error
eTime to result
eCalibration issues
eResult calculations
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Monitoring in Real time
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Kinetic / real time product detection

Agarose Gel Blotting
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Real Time PCR

Real Time analysis

Starting viral load
H Low
B Medium

High
Threshold

Cycle number

Real-time Detection in NASBA

i i Target specific molecular beacons

sense RNA
RNase H
oligo P1
oligo P1

Reverse Transcriptase

RNase H &
oligo P2

oligo P2 anti-sense

Reverse Transcriptase —\\ ! RNA T7 RNAP
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Molecular beacon
hybridization




NASBA Calibrators & Quantitation Real Time Targst Amplification

NucliSens HIV-1 QT NucliSens EasyQ HIV-1

Log signal
Fluorescence

Log copies Time

End-point measurement Kinetic measurement
(WT and 3 calibrators) (WT and 1 calibrator)
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Mutation Detection Probe Design

perfect match

mismatch

Mutation detection and product analysis
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Anchor Probe Mutation Probe

T,, of Mutation Probe approx. 5 °C lower than T, of Anchor Probe

Melting Curve — product analysis
Variation in Product T,

prere | =

T,, varies by GC composition [ III|I|'|IiII|||||||||||||""i|||||||||||/
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temperature

Tn, is influenced by:

— Salt concentration
— MgCl, concentration
— SYBR Green | concentration
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Herpes simplex type differentiation
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IC detection

Internal control — ‘inhibitor’ control

Breakthrough of resistance

I
HIV drug resistance testing




MUTATIONS IN THE PROTEASE GENE ASSOCIATED WITH REDUCED SUSCEPTIBILITY TO PROTEASE INHIBITORS.
Protease Inhibitors
Mhulti-Protease

Inhibitor
Resttance

Ritonavir
Saquinawi
Nelfinavir

Amprenavie

Lopinayir/
Ritonavie™"*

MUTATIONS
Armine Acid, Wid-Type Insertion

Primary (protease onty) M See Footnotes 6 and 15
Amine Acid, Substitution 1 Setected InVitro

Vertical Pink Lines See Footnate 14

Indicate NAM> Amino Acid Pasition

Reverse hybridisation — Linear Array Assays

Nitrocellulose
strip

A=probe
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Line probe hybridisation — HCV g

Favourable (2-3 x higher than 1)

Kinetics of HIV-therapy

High prevalence

Full resistant

Full replication Low prevalence
Baseline Full resistant

Individualised management of ' TR
HIV infection Low prevalence

Efficacy Replication
pre-existing compromised
mutations
100% inhibition
‘ replication

" incompetent
i “Turnover P

prevalence zero

* Additional mutations
-Resistance

-Replication

Personalized Medicine

HIV infecti
Algorithm for assessment of antiviral therapy fntection

Initial response

Yes «——————————  Poor compliance ?

3

icacy?
Patient education Lack of drug efficacy?

(due to patient's sub-optimum
3 pharmacokinetic parameters)

Continue therapy

Yes No

3
Resistant virus
Assay for drug resistance

R4
Change drug combination T —~

HIV infection Highly Active Antiretroviral Therapy




Personalized Medicine
HCYV Infection

Real time HCV assay

confirm  Quantity & Strain 12 week response at  response atend  prolonged

Individualised management of viremia  of Virus  response end of of follow-up follow-up

treatlnent

HCV infection 1

48 wks 72 wks
undetectable




