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Genotypic methods

eGenetic methods generally seek to detect at the level of
nucleic acid

eGenotypes are more specific, more easily, quantified and
standardized among the different organisms

eThe genome is unique in individual

eSeveral molecular methods in a chosen genetic marker are
commonly used to target the genome or the organism

Looking for mutations



Molecular Diagnostics
(Molecular Microbiology) Why?

every powerful tools
eQualitative Testing
eneed for rapid answer for Rapid Detection and Diagnosis of human pathogens (presence or absence)

e Genetic methods can much more rapidly determine the species of a particular isolate, often without
the need to isolate a pure culture or unculturable or difficult to culture. These tests can provide
information as to whether a particular gene is present which is important in determining if a
particular isolation is pathogenic) .

einadequacy of phenotypic methods (biochemical)

* Prognosis and management of infected individuals

eneed for quantitative information (viral)

esusceptibility testing (drug resistance testing) without culture

eMolecular resistance testing to detect mutations associated with resistance

eMolecular Epidemiology - molecular strain identification to examine disease for strain typing for
epidemiological investigations (Outbreaks)

eGenetic tests can also provide increased differentiation between isolates within the same species.
This subtyping is useful in the study of outbreaks of disease: are the isolates from the patients all
the same and is there a common source from which the same subtype can be isolated.



Genotypic Methods

eGenotypic methods involve examin the genetic material of the organism and
microbial identification and classification.

Genotypic Characteristics include:

Nucleic acid probe ( Hybridyzation)

 DNA amplification (Polymerase chain reaction (PCR) — Real time PCR (RT-
PCR)- RAPD-PCR.

* rRNA sequencing
* pulsed Field Gel Electrophoresis PFLP
e plasmid fingerprinting

e|ncreasingly genotypic technigue are becoming the sole means of identifying
many microorganisms because of its speed and accuracy.
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Molecular Biology Techniques

A- Hybridization - Genetic probes (DNA or RNA probes):

* Detection of a segment of DNA sequence (gene) in unknown organism using a
labeled probe

*The identification of microbe by DNA probe hybridization methods is based on
the presence or absence of particular genes. This is in contrast to most
biochemical and immunological tests that are based on the detection of gene
products such as antigens or chemical end products of a metabolic pathway

Probe: consists of specific short sequence of labeled single stranded DNA or RNA
that form strong covalently bonded hybrid with specific complementary
strand of nucleic acid of organism.

(DNA/RNA Hybridization- Colony Hybridization)
B- Polymerase chain reaction (PCR):
Amplification of a short sequence of target DNA or RNA

C- Plasmid profile analysis (plasmidtyping):

Isolation of plasmids from bacteria and determination of their size and number
compared with standard strains by agarose gel electrophoresi.
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Colony blot hybridization Membrane

Colony blot hybridization is applied Hvb”dlied
to DNA or RNA released from DNA
blotted microbial colonies. The | ,
microbial colonies are transferred | Col0nies 0n 4
(blotted) to a membrane. The cells pem dish
are lysed in place to release the
nucleic acids. The RNA or DNA

(after denaturation) is fixed to the ¥
filter and hybridized with a labeled Labelled

probe. Blocking reagent may be vl
added prior to the probe to prevent v | probes
unspecific binding. Excess probe is

washed away and the membrane is

visualized by UV or

autoradiography. Colony blot BlOI[Iﬂg (815 olne @
hybridization can be used for membrane

screening clones or bacterial

- Incubation wih probes and
Cel lysis, DNA . i
deneuraton nd ing Washing of unhybricized probes
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Colony Hybridyzation

Master plate with colonies of bacteria
containing cloned segments of
foreign genes

Nitrocellulose
filter

- €) Make replica of master plate on
\__/ nitrocellulose filter.

© Treat filter with detergent (SDS) to
‘y

lyse bacteria.
Strands of

bacterial DNA -

&) Treat filter with sodium hydroxide
(NaOH) to separate DNA into single

strands.
Radioactively\i

labeled probes

¢ Add radioactively labeled probes.
/
S—— _ _Gene of
Bound 7 ~7 interest
DNA ( y ) © Probe will hybridize with desired
probe \ & /-Single- gene from bacterial cells.
4 "  stranded
i DNA
Developed —— (3 Wash filter to
film ~ i

remove unbound probe
Ifigure_09_12_|abe|ed.jpg er to X-ray film.

Colonies containing »
genes of interest

&9 Compare developed film with replica

of master plate to identify colonies
containing gene of interest.
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senotyping by PCR
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Plasmid fingerprinting

* characterizes
bacteria based
on number of
plasmids and
their
molecular
weight
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Ribotyping @ ® O

3 different stains
of bacteria

» used to identify bacterial genera Y cxctona

* based on high level of 16S rRNA # B %DNA -
conservation among bacteria

restriction enzyme

» rRNA encoding genes or fragments are d;\:,
ampliﬁed by PCR electrophosis
+ the nucleotide sequence of the amplified | = = |Z0L5oys..

DNA is determined and compared with
those in the National Center for
Biotechnology (NCBI)

Advantages: allows to differentiate different strains of bacteria
45
In a very sensitive manner

transfer DNA to
nylon filter
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Disadvantages: Must carefully choose probe so there is no cross DNA probes
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