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Why use a molecular test to diagnose an
Infectious disease?

Need an accurate and timely diagnosis
— Important for initiating the proper treatment

— Important for preventing the spread of a contagious disease




Leading uses for nucleic acid based tests

Nonculturable agents
— Human papilloma virus
— Hepatitis B virus

Slow-growing agents
— Mycobacterium tuberculosis

Highly infectious agents that are dangerous ta
culture

Brucella species




Leading uses for nucleic acid based tests

In situ detection (at the site of infection) ofenfious agent
— Helicobacter pylori (Common gut microbe)
— Toxoplasma gondii (one of the agent of STDs)

Agents present in low numbers
— HIV in antibody negative (Immunodificient) patients
— CMV in transplanted organs

Organisms present in small volume specimens
— Intra-ocular fluid
— Forensic samples




Leading uses for nucleic acid based tests

Differentiation of antigenically similar agents

— May be important for detecting specific virus genotypes assoc
with human cancers (e.g. Papilloma viruses)

Antiviral drug susceptibility testing

— May be important in helping to decide anti-viraltherapy to use
HIV infections (QPCR and viral load estimation)

Non-viable organisms

— Organisms tied up in immune complexes (e.g. Absense of Ra
antibodies in first month of infections)




Leading uses for nucleic acid based tests

Molecular epidemiology

— To identify point sources for hospital and commymit
based outbreaks to locate site of emergence of
Infectious agent

e.g. Unknewn vikus (?)

_ _ _ Location Saharanpuritttar
e.g. Bird flu 2006 in India Pradesh, Indiay.in 2004 (?)

Location : Navapur village, Nandurbar district,
Maharashtra state, India, in 2006

e.g. Swine flu 2009 in India
Location Pune Maharashtra state,

g India, in 2009




Leading uses for nucleic acid based tests

Pathogenesis studies

— To predict virulence (i.e. Capacity of.organism
to produce pathogenesis in the host)

— e.g. Drug sensitive or resistant

 PCR amplification and sequencing studies ‘of
particular RdRp, RdDp, DdDp enzymes

Culture confirmation /
- (TB culture Vs TB PCR)




What are the different types of nucleic
acid molecular techniques that are used?

Direct probe testing (i.e. DNA
hybridization)
— not as sensitive as amplification methods

Amplification methods

Used to improve the sensitivity of the
nucleic acid testing technique |

— Target amplification e.d?CR




Target amplification

Target amplification requires that the DNA
to be tested will be targeted to
amplification, I.e., the number of copies of
the DNA Is increased.

To understand this we must first review the
activity of the enzyme)DNA polymerase |
that Is used to amplify the DNA.




Polymerase template and
primer requirements

DNA polymerase cannot initiate synthesis
on Its own.

— It needs @ to prime or start the reaction.
— The primer is a single stranded piece of DNA

that Is complementary to.a region of the,
sequence to be amplified.




Polymerase template and

primer requirements
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DNA synthesis

Synthesis can occur only In the
direction.
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DNA synthesis

Remember that DNA replication Is
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Prirmer annealing: Very crucial siep
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PCR laporaton

Variations of PCR




Most ancreat PCR Instrurnent
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