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Purposes of using molecular testsPurposes of using molecular tests

• Detection of the presence of the pathogenDetection of the presence of the pathogen
• Quantification of the pathogen

i h h• Typing the pathogen
• Multiple detection in one round



f h hDetection of the pathogen
Bacterial: Viral:Bacterial:

– TB
– N gonnorrhea

Viral:
– more than bacterial
– HIV

– Mycoplasma
– bacterial meningitis
– bioterrorism threats

– HCV
– HBV
– CMVbioterrorism threats

• Parasites

CMV
– BK/JC
– Enteroviruses

P i (B19)– Parvovirus (B19)
– ....



• Molecular methods are more critical in casesMolecular methods are more critical in cases 
of:
– difficult to culture bacteria– difficult to culture bacteria
– dead bacteria ( for different reasons)
need to rapid diagnosis (encephalitis may be– need to rapid diagnosis (encephalitis, may be 
meningitis, sepsis)

– …



Quantification of pathogesQuantification of pathoges

• Purpose:Purpose:
– start and monitoring the treatment

• Technologies• Technologies:
– real time PCR

/ /– bDNA/TMA/PCR‐ELISA



R l Ti PCRReal‐Time PCR
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Threshold setting
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SERIES OF 10‐FOLD DILUTIONS



From Fluorescence to Results
Step 2  „Comparison“ of Ct Values

The well contains 
400 target copies
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Principles of bDNAPrinciples of bDNA



Typing methodsTyping methods

• It is currently used for several pathogensIt is currently used for several pathogens 
(mostly viral)



• It could be important from 2 aspects:p p
– Treatment of the patients

• HCV
• HPV• HPV
• Drug resistance 

– HIV
– HBVHBV
– TB

– Surveillance of diseases
• HCVHCV
• HPV
• TB
• HIV• HIV



• Technologies used for genotyping:Technologies used for genotyping:
– Sequence specific PCR
PCR RFLP– PCR‐RFLP

– Reverse hybridization
S l i– Sequence analysis

– Hybrid capture



PCR RFLPPCR RFLP





HCV genotyping by LiPAHCV genotyping by LiPA 

Stuyver et al 1996; J Clininc Microbiol :2259‐66



Identification of Identification of M. tuberculosisM. tuberculosis
drug resistancedrug resistance

Wild Type Multidrug‐resistant TB

drug resistancedrug resistance

His 526>Tyr (rpoB)No signal

Ser 315>Thr (katG)No signal

IS 6110 IS 6110
probe probe

Routine therapy Second line drugs should be used



Overview 41‐Plex H‐Typing RT‐PCR Assay
Developed to Detect Inf‐A in Humans & Birds

3 H1
6 H2
5 H3

5 H55 H5
9 H7
6 H9
2 M(7)
1 NS(8)

Reverse transcriptase

PCR assay
37  Labeled AI primer sets

6 H gene types from Inf A 

Plus 3 Pan A signatures
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Unilateral flowUnilateral flow

Area 1
PCR mix preparation

Area 1
PCR mix preparation

Area 2
Add template

Area 2
Add templatePCR mix preparation

Distribute PCR mix 
Use of pipet set 1

PCR mix preparation
Distribute PCR mix 
Use of pipet set 1

Add template
Close plate

Use of pipet set 2

Add template
Close plate

Use of pipet set 2

Area 3
Run PCR

Area 3
Run PCR

Trash plateTrash plate



common troubles in molecular testscommon troubles in molecular tests

• Using certified kitsg
• Good design of home made methods

– Bioinformatics
– practical evaluation

• Using good extraction methods
• Contamination and Carry over• Contamination and Carry over 
• Calibrated instruments ( 
PCR/samplers/thermoblocks etc)PCR/samplers/thermoblocks etc)

• Biosafety
• Choosing proper samplesg p p p


