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Complete typingof humanpapilloma viruses
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A Overview of current non-cultural methods for pathogen detection
A Development of a PCR based multiparameter assay
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Non- cultural methods for pathogen

dlagnosttggYagefast and standardized

Short overview of current non-cultural methods for pathogen detection
A Maldi-Tof
A PCR-based Methods

I Real-Time PCR

I Sequencing

I Microarray technology
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Maldi Tof aILews the analysis of

(IN)

biomot e@u‘lnes Wh@n ionized

o

A Maldi-Tof = Matrix-assisted laser desorption/ionization time-of-flight
mass spectrometer

Laser

Analyzer

Detector Vacuum
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Blomolecules are separated based on

th@rﬁg}iterbhcwn mass

l'.

A The analyte will be co-crystallized with a matrix compound, usually a
UV-absorbing organic acid

The matrix absorbs UV-light and converts it to heat energy

The matrix becomes ionized with a single positive charge, this
positive charge is transferred to native sample proteins through their
random collision in the gas phase

A Because all native sample proteins sample have an identical, single
positive charge, the are separated based on their difference in mass
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The sample will beldentlfled In comparison

/\

to da;a_nﬁg (NOwn.organisms

Heavier ions will travel through the mass analyzer at a slower
velocity, compared to lighter ions

An ion detector measures the time to impact

Based on standards of known mass, the time to impact for each
unknown analyte is converted into a mass-to-charge ratio

Pattern of proteins will be compared with a database of Maldi-Tof
spectra of know organisms to identify the sample

o o Io  I»
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Advantages and disadvantages of

<|H

Maiqwl'@f analysis

A Advantages
I Easy
I Price/analysis is cheap

A Disadvantages
I High investment costs
I No resistance gene detection
I Need of pure culture

I Only protein patterns which are stored in a database may give
an answer
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PCR-based methods i
Principles:of:Polymerase chain reaction
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The selectlon Of PCR-components is

<|H

b a0 ﬁ@gunﬁm portant

,‘

A There are various polymerase enzymes on the market
I Speed
I Quality of amplification
I Stability
[
A The compounds shouldndét be cont an
have to be amplified
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PCR - one basm technique i different

<l')

alg&tlaﬁ methods

Sequencing

Real-Time PCR
A Two common methods

(1) non-specific fluorescent dyes that intercalate with any
double-stranded DNA while PCR

(2) sequence-specific labelled DNA probes

Microarray
A Amplification of the DNA by PCR
A Analysis via specific probe binding on an array
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Sequencmg IS the process of determining

the nucle(ayde"d;er of a2 DNA fragment

Sanger Sequencing
A Chain termination method

A Uses sequence-specific termination
of a DNA synthesis during the PCR

A The knowledge about the
terminating modified nucleotide

P=HPPPPPPOSOPOPPOOOO--00~<D

shows the sequence of the DNA - _
fragment _—
GCAT
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New sequencmg technologles are gaining an

<IN)

increasing ﬁpaver@f the sequencing market

o

Next-generation sequencing methods

Whole genomes can be sequenced in a single run with several times
coverage

Example: Pyrosequencing o Polymerase

DNA is annealed to beads and amplified via oy W
. . p- S ey G

emulsion-based clonal amplification

T Gaeet @
Free nucleotides are washed over the DNA N

o o Do Do I»

ATP is generated when nucleotides join with T PPi

their complementary base pairs T : e
S ATP

Enzymes produce light in the presence of ATP Aw]'m | > Luciferase

The signal strength is proportional to the
number of nucleotides, incorporated in a single
nucleotide flow
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Advantages and disadvantages of

<|H

- sel ‘~uvejr,}cih g methods

4|, 4

A Advantages
i All information in one step
I Also new mutations are detected

A Disadvantages
I High investment costs
I EXpensive
I Need of pure culture

I Depending on the method high amount of data and more
Information then requested
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Real-Time PCR monltors the amplification

of a targete&ﬁN@m@lecule during the PCR

A There are two ways for the direct detection of PCR products while
RT-PCR

I non-specific fluorescent dyes that intercalate with any double-
stranded DNA while PCR

I sequence-specific labelled DNA probes
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Easy but no addltlonal specificity 1

zimfteggalatmg dyes

A Intercalating dyes like SybrGreen give a fluorescent signal by
activation with light

" i90L e RIMdL2 &
‘a
e, I .
' 422 a2 D LA

light
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Real-Time PCR wrth dye-labeled probes i

two s;é §|@éﬁ|f|o¢y possible

A Fluorescence of the reporter dye is Fluorogonic probe Qancher
prevented by the quencher ropuard

A Probe has to bind to its specific, 5
complementary sequence

A As the DNA polymerase moves along e
the template, the probe is cleaved ¥
(broken) between the reporter and
guencher

A This allows the reporter dye to emit 5
fluorescence as it is no longer
suppressed by the guencher dye

A Reporter fluorescence increases during 3,"”"‘""" »-
each PCR cycle and is proportionalto  *=
the amount of PCR product.

Hawrami K and Brewer, J (1997) Journal of Medical Virology, 53-¢p60
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Advantages and disadvantages of RT-

it LBCR
H L 2N onh P

A Advantages
i Amplifying and detection in one step

A Disadvantages
I Quantification of DNA/RNA copies possible
I Number of test parameters limited
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