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Purposes of using molecular tests

e Detection of the presence of the pathogen
 Quantification of the pathogen

 Typing the pathogen

e Multiple detection in one round



Detection of the pathogen

Bacterial:

— TB

— N gonnorrhea

— Mycoplasma

— bacterial meningitis
— bioterrorism threats

Parasites

Viral:

more than bacterial
HIV

HCV

HBV

CMV

BK/JC
Enteroviruses
Parvovirus (B19)



e Molecular methods are more critical in cases
of:
— difficult to culture bacteria
— dead bacteria ( for different reasons)

— need to rapid diagnosis (encephalitis, may be
meningitis, sepsis)



Quantification of pathoges

* Purpose:

— start and monitoring the treatment

 Technologies:

— real time PCR
— bDNA/TMA/PCR-ELISA
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From Fluorescence to Results
Step 2 ,,Comparison” of Ct Values
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FCR Base Line Sublracted RFU

100000

bl
\\
1 ‘ﬁp

10000 = =

1000

100

104 1

\

02 46 8 10121416 182022242628 303234 3638404244

1

Correlation Coefficient: 0,999 Slope: -3.488 Intercept: 32,204 % =-3.488 ¥ + 392.204 o Unknowns
° Standards

=

35 b

Threshold
r-J
L

0 1 2 3 4 5 & 7
Log Starting Quantity, copsy number

FCR Standard Curve: Data 27-Jan-03 1233ilefl.opd

35



Principles of bDNA

2980 Nucleic Acids Research, 1997, Vol. 25, No. 15
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Figure 1. Basic bDNA assay components. (A) First generation assay: (B) second
and third generation assays. The preamplifier (heavy lines) is unique to the
second and third generation assays.



Typing methods

e [tis currently used for several pathogens
(mostly viral)



e |t could be important from 2 aspects:

— Treatment of the patients
e HCV
e HPV
* Drug resistance
— HIV
— HBV
~ TB
— Surveillance of diseases
e HCV
e HPV
e TB
o HIV



 Technologies used for genotyping:
— Sequence specific PCR
— PCR-RFLP
— Reverse hybridization
— Sequence analysis
— Hybrid capture



PCR RFLP
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A

HCV genotyping by LiPA
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ldentification of M. tuberculosis

Wild Type Multidrug-resistant TB

IS 6110
probe

Routine therapy Second line drugs should be used

IS 6110
probe




Overview 41-Plex H-Typing RT-PCR Assay
Developed to Detect Inf-A in Humans & Birds
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HC2 FDA approval, 1999 — ASCUS Triage
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QIAGEN Analyst and Investor Day, February 14, 2008



can be <10 copies of HPV
DNA 100

10

Hc2 vs PCR/TMA

Analytical Sensitivity vs Clinical Sensitivity
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Unilateral flow




common troubles in molecular tests

Using certified kits

Good design of home made methods
— Bioinformatics
— practical evaluation

Using good extraction methods
Contamination and Carry over

Calibrated instruments (
PCR/samplers/thermoblocks etc)

Biosafety
Choosing proper samples



