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Reasonable Indications H

Microbiological Practice for requesting PCR-based tests

» When the highly desired same-day-results can not
be obtained by conventional diagnostic procedures
(i.e., microscopy, serology, antigen detection)

and/or:
¥ testing specimens from antibiotic pre-treated patients

» for rapid detection of slowly growing, fastidious,
or "viable but not culturable" pathogens

» when molecular detection of known resistance genes
or pathogenicity factors contribute to the reliability of
diagnostic reports in the case of unclear phenotypic results

» for rapid epidemiological strain typing (i.e., MLST)

U, RelschIIRIMMH03.2007

Reischl, U., Indikationen fur die molekulare Diagnostik - Bakterien, Pilze, Eukaryonten.
In: Leitfaden Molekulare Diagnostik (Thiemann, Cullen, Kiein, Edts), Wiley-VCH, Weinheim, 2006, pp.175-183.

Enjoy the benefits of

E Boehringer Mannheim's

‘B innovative high speed PCR

= Hanh and analysis instrument for research

€ boenringer

= Perform High Speed Analyze

E August Thermal Cycling characte
1998

= Quantify results
B cuickly and accurately

Elimination of
(= ination Risk

a

LightCycler™

PCR Perfected !
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Enjoy the benefits of
Boehringer Mannheim's
innovative high speed PCR
and analysis instrument for research

Haven't decided yet?
Just think about it. In the time it
has taken you to read about and
consider the new Boehringer
[ Mannheim LightCycler, one of your
PCR reactions could be complete,
maybe two. For more information,
contact your local Boehringer
Mannheim representative to see
how the LightCycler can make a re-
al difference in the way you do
your research,

... some
visionary
statements | ===z

| */ LightCycler™

LightCycler

Phenol / chloroform
EtOH precipitation

¥ 3

Affinity columns

U. ReischIRIMMH010.99

VYoo [ RYEINN by using Real-time PCR instead

of traditional block cycler PCR:

» Speed

» Melting curve analysis
» Option for Nested-PCR
» Quantitative results

» Multiplexing (?)

¢

U, ReischIRIMMHO3.2007

Evolution of the Vi
Real-Time PCR —_—
Platforms

or
how technology meets the various demands
of molecular diagnostic laboratories...

The remarkably creative
genius behind
real-time PCR technology:

AACC Hall of Fame

Carl T. Wittwer
Professor of Pathology at the

University of Utah Medical School
and Director of Flow Cytometry
and the Advanced Technology
Group at ARUP, Salt Lake City.
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Evolution of the LightCycler Real-Time PCR System

Options for high sensitivity or high throughput testing
within acommon assay format:

- P
' [20u] !
LC10

hitp://www.idahotech.com/lightcycler_u/
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“kissing probes"
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Thermocycler comparison with a set of 20 gastric biopsies:

e PE 9700 cycler |vs. | LightCycler™ H

1st round
PCR

(urease gene)

nested
PCR

Inhibition
control
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Virus Bacteria Fungi Protozoeae

TagMan:

[CEsv ] Bordetella pertussis__| | EHEC, ETEC, EPEC, BIEC || Bacillusanthacis | [ Aspergilius fumigaws | | spp. |

[“cmv | | Bordeteliaparaperussis || saimonellaenterica || Bartonella henselae | [ Blastomyces dermatitidis| [ Cryptosporidium spp-|

[(Hhv-e | Chlamydia pneumoniae | | Helicobacter pylori || Brucellameliensis | [ Candidaalbicans | [ Entamoeba spp. |

[Hsv-1.2] Chlamydiapsittaci__| | s. aureus ] |coxielia burnetit (Qaeuer)\ [ immitis_ ] [ ]

["Adeno | | corynebact diphtheriae || Versinia enterocoliica_| Leptospira spp. ] [ cryptococcus spp. | [ Plasmodium spp._|

[CHev ] influenzae | sop. ]| Uisteria ] [ capsulatum | [ Toxoplasma gondii_|

[Hev ] Legionella pneumophila | |Clostridium difficile Toxin || Staph. aureus/mecA | [ Microsporum canis | [ Leishmaniaspp. |

[Hov ] Moraxella catharrhalis | |_Chlamydia trachomatis | Yersinia pestis | | brasil. |

[THEV ] Mycobact. tuberculosis | [Strep agalactiae (8-Strep)| | Bakteria spp. (165 1DNA) |  [Trichophyton verrucosum |

[vav ] pneumoniae | | Tre pallidum | | Methicilin Resistance | [_Fungi spp. (285 roNA) |

[Hv ] Nocardia spp. ]| Neisseria gonorrhoeae | | Clarithroymein Resistance]

[ Bkv | |Pseudomonas aeruginosa] | Borrelia burgdorferi || Rifampicin Resistance |

[Cev ] || Neisseria || _isoniazid resistance |

["Pavo | | Suep: pyogenes (a-surep) | | Tropheryma whipplei || Vancomyein Resist. (VRE)] <aws March 2007
U.Reischl IRIMMHI03.2007
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> one uniform thermocycle protocol fits
to the majority of our PCR assays

U. Reischl IRIMMH/05.2004
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Benefits of

same day results
in Diagnostic Microbiology

or
how rapid testing and rapid results
can impact patient management...

' automated

' physical
manipulation

I I I I I I | 1
s + t T +
e H ;s" 1 2 3 4 5 6 7 8 hours

S: Sample preparation; AMP: Amplification; DP: Detection; INT: Interpretation of results
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Rational design of primers und real-time PCR hybridization probes:
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sequence | w1
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MIkrObIOlO
ay Eiochemiclal tq-gts

e.g., urease / oxidase

& susceptibility testing

Gram +/-
@) rods / cocci
low sensitivity
and specificity
> Antlhlogram

Microscopy
(Cramlzai) [ 7| Serology
Serology o _often
inconclusive
Specic G 1. 198 . sensitivity <50%
(> day 14 of disease) —
Throbat ens
Sl ¥ Species
> |dent|f|cat|on

day 0 D dayI2-4 4 day 4-10 4

Prerequisites:
when positive
Diagnostic

- Calcium alginate swab
’ - Modified Bordet-Gengou medium v =
Nasopharyngeal Culture e e oot agar camione) less than 50%

- Catarrhal stage (<day14)
swab | (gold standard) | 8%

U, ReischIRIMMHO8. 2004
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- Bordetella pertussis / parapertussis -
Comparative study on diagnostic culture vs. PCR-based detection:

No. of patients (n = 208)

B. parapertussis
Culture B. pertussis PCR g
result PR

Positive Negative  Positive Negative

Positive @ @ 10 0
164

Negative® @ 8 190
£~
7
¥ Indudes 2 pati eboth positiveby PCR and
culturefor B. pertussis and B. parapertussis.
b | ncludes 2 pati eboth positive by PCR and

negative by culturefor B. pertussis and B. parapertussis.

U, ReischIRIMMHO8.2004

Resstente Boktorion

Die grobte Gefahr

Jauert in Kli
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MRSA - Diagnostic Workup

ﬁ_. ISR S. aureus Antibiogram
4 | (Gram stain) A MRSA / MSSA
i 3 Coagulase/MRSA

’ 4 Elzgdnaiggg Agglut-test T

Decisive winning
margin with respect to
timely initiation of

f

3> "same day results"

| 5 i
S Mannitol | CatalaseProd|  pdienng % selective and efficient
= psaltianal MH-Agar screening plate isolation measures by

[ 8 Oxacilln M Tubed coagulase the availability of
£ Mannitol Oxacillin — v |
| Q.| day2 |
|

:: Bouillon
] day 0 /. day 1 4

T MRSA | pos.
v? PCR  neg.

-
Staphylococcus PCR i i X ;

I !
mecA PCR el Topht o b i
B-Globin PCR M i et * g

MRSA1lle
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MRSA PCR-Workflow LT

taphylococcus
mecA PCR
SCCmec PCR D
[lukFs (PVL) PCR
RESULT

Standardized
DNA preparation

=z B
| 4% 4y

SP: DNA isolation, AMP: Amplification, 14:00 17:00

DP: Detection, INT: Interpretation of resuits

~3h (110/70)

for 1to 6 samples

Roche

SEPTI Fast®

Rapid and sensitive detection of
bacterial and fungal sepsis
from EDTA blood samples.

Evaluation of Diagnostic Protocols
in Clinical Bacteriology

# .5 f‘?

Concept of the Roche SeptiFast® Test
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DNA from the following bacterial and fungal species can be detected and indentified
by the Roche LightCycler® SeptiFast® test within a timeframe of 6 h:

Gram-Positive

Gram-Negative

« Escherichia coli + Staphylococcus aureus = Candida albicans

. ! + CoNS (Koag g . P

+ Serratia marcescens Staphylokokken) + Candida parapsilosis
. | aerogenes) | « . krusel

* Proteus mirabilis + Streplococcus spp. « Candida glabrata

* Pseudomonas aeruginosa + Enterococcus faecium - Aspergillus fumigatus
« Acinetobacter baurnannii + Enterococcus faecalis

« Stenotrophomonas maltophilia

¥ Detection of the 25 most important pathogens found in blood stream infections
¥ Identification of 20 groups relevant for decision making
¥ Covering approx. 90 % of the nosocomial blood stream infections

Evaluation of Diagnostic Protocols
in Clinical Bacteriology
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\ Gram-positives
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Quantitative PCR =
IS an issue in

Diagnostic Microbiology
but ...

... we ususally encounter a broad
spectrum of clincal specimens:

> Tissue (solid or soft tissue biopsies)

> Swabs (nasal swabs, wound swabs, rectal swabs)

> Blood (whole blood, blood culture, serum)

> Bone marrow aspirate

> Respiratory specimens
(sputum, BAL, tracheal aspirate)

> Cerebrospinal fluid (csF)

> Gastric juice aspirate

> Stool

> Urine

> Others ...

Quantitative

Al e aves af sevealy b snsnitied disases

Real-time PCR S

3 mikan

for

Chlamydia
trachomatis

&
; T At o
S,

Ssra Leman o Heal) Mamanr

Syphils l;m:

o=

AOLEIO,

Testing of MagNA Pure LC DNA preparations from urines and various kinds of swabs:

‘Total number of investigated samples > 1.200 "

Clinical = . T, analysis : | Internal Control
samples £ - - -
provided by . £ ) " -s9°C | ~64°C| &

Dr. Barbara : -
PN 2
|2 i 2

Van der Pol
‘ Quantitation (standard curve) |

Premixed primers
and probes (from
TIB Molbiol)

CT-WHO_02 (for Dr. Rosanna Peeling)




trachomati ORGANISM LOATD 18 URDGERITAL
SPECIMENS DETERMINI NG QUANTITATIVE PCR ->

RS TRIBUTION OF Ci
1 Van Der Pol', U Refschl’, MB Alserdi’, O Landr’, A Herring®, RW Peeling”

- Results of the WHO Study -

Mean MOMP Copies by Specimen Type
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Melting curve analysis

for
Molecular Species Typing

2004 2005 Phiss S hotn S wie b Rapid identification of bacterial or fungal
species without DNA sequence determination.
Evaluation of Diagnostic Protocols n, & B Evaluation of Diagnostic Protocols T
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- Direct Detection and Differentiation of Staphylococci -

Shiga-Toxin Gene Detection (EHEC)

SLT.Genes =
p = R
\2 —
\ ——m
DNA- LightCycler
Preparation Assay

LightCylcer || [=====mmmm e G
RCR LightCycler = ——
Staphylococcus Kit M™ o .
[T e 4 5 reun el e e e - — : ——
4 - - Sse 3 =Mne =38 - [ et
- Staphylococcus — .
LCKit
- I;‘C Cor&(o‘l I;I( e
(human Bglobin) cons | § e

T, Vaoes

Primary culture
MacConkey agar

3 Rapid (<1h) |

> Toxin gene
profiling

e
s51°c| 86°c| 83°C| se°c| Ti°C

7 amd 7 ae aoy
Frey

slt 1(236901) g
S1tII-916(Ki) -
s1tII-1060(Ki) -
s1tII-3615 (WH) -
s1tII-811(Ki) -

N 350 isolates
- within 3 days

s1tII-3143 (WH) -

sltIr(u2isia) -
s1t11(237725) -
.. .TACCATG ACGCCGGGAG ACGTGGACC!

Red EHEC-II HP-2 >

Melting curve analysis

for Molecular
Resistance Testing

Rapid detection of point mutations conferring
to antibiotic resistance.

Helicobacter spp.

* Zentrales EM-Labor
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- H. pylori - Clarithromycin resistance

Hybridization probe / melting curve-based detection of mutations in the
H. pylori 23S rDNA gene associated with macrolide resistance:

hx v,

Fluorescein

Sl Primer 1 PCR amplicon l 3
EEEEEE I EEEEEEE
LC-Red HybProbe 2
640

hx v,

PCR design according to: Maeda et al., 1998, Gut 43:317-321.

Evaluation of Diagnostic Protocols ->
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- H. pylori - Clarithromycin resistance

LC melting curve analysis GAG (mt)
performed with 30 cultured o i
H. pylori isolates: - T /GGA (mt)

i GCA'
! y GAA (wt)

i
¥

gazaz
fraes

s
FEFERNREEANERTER RO FEERRATE

-
04.28.0557 is
presumably
amixture of

GGA and GAA|

)
i

i
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AGG Z

-:;l
L

..gGAAa.

I

o e

High Troughput
Real-time PCR
Testing

For screening purposes.

v Evaluation of Diagnostic Protocols u,
in Clinical Bacteriology

- luKFS real-time PCR assay (LC 2.0) - e

Screening of cultured S. aureus / MRSA strains for the presence of lukFS.

a1 mnnn
T e ) lukFS (PVL)
a3 wn s
T J in-house
R LightCycler assay
& F ownnE  dma De (Regensburg)
O AL X7
T

| Template DNA Ty - =

Byl of SS.‘ I;lil:‘ius \pﬂsmve Reference: Reischl etal.,
l 1 e ‘control CMID (2007) 26:131-135
e | CRusm

= / ! T, - 59°C
e 1 (lukFS)
LightCylcer PCR { | E
"1 P I ST negative f = \
- W‘..L a.. Neg. control e\
1 MRt S S sssmervaseee
) 4 IR DO IR T BT T,-analysis [F2]
CMRSAUR 10 [ —

Evaluation of Diagnostic Protocols u,
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- luKFS real-time PCR assay (LC 480) - ik

High throughput screening of S. aureus strains for the lukFS gene

Amptination Curres
T 9 lukFS (PVL)
H -on.“__. in-house
E i = LightCycler assay
: wpene,, ]
i * _n_ "!! (Regensburg)
¢ i ¥ LT
i i:
i I [ ’
. # | Reference: Reischl etal.,
Template DNA ®. \ o CMID (2007) 26:131-135
of S. aureus » positive |
strains ® o | =
. -
4 - T,~59°C
ot = (lukFs)

Lliigriss

Neg. control

T,-analysis [F2]

CMRSA-UR 12 U ResscHRIMIILL 2005

w ® @

Current and/or T§°

Intrinsic Limitations ““—
of Molecular Testing

or
why NAT can only supplement but
will not substitute diagnostic culture...




Pre-PCR Processing ("Sample Preparation")
still represents one of the central hurdles
in molecular detection of bacterial pathogens

Morecuiar Buotecrvotocy  Volume 26, 2004

Tabie |

Sample Prepasason Mo Used for TlTeorn Thpes of Samgie”
Camnpory of Sample Saanpbe Poeparstins

REVIEW oot

Preparzion Method Sabcatcgory Sample
P— fre— [T —— -
* Protomn ads o Blood
Pre-PCR Processing DNAumcin DA partcaion method Hemedytc srum
Strategies to Gevevate POR-Compatible Samples e P et e e
] e I gl s Sal o
Peter Ridstrim,* Rickard Knutsson, Petra Walffs, oy denry Mnced meat
Maria Livenkley, and Charlotta Lifstrim e o
Dbt Blousd
Fibraiion Mk
Pyt Evicmess Mew

Processing PCR

Pre-PCR _>‘ Real-time

A positive culture result was observed with a
previously or later examined specimen

Mutations or deletions within atarget gene,
which may abolish the associated pathogenicity

Cross-reactions with rare (apathogenic) variants
of the corresponding pathogenic target organism

o
=
K7
o
o
@
@
8
o
O
o

Mutations in popular target genes > pathogen may
escape molecular detection (e.g. Swedish CT variant)

I——

~102/PCR 1-5/Culture

Problem of quantity
(relatively low counts of the corresponding
pathogen in the investigated specimen)

false-negative

©U. Reischl /03.2007

- Problem of pathogen distribution -

%
oy 2 ) = oosie
Clinical e
specimen o — false-
(1 mi) [ negative !

PCR s designed to find the "needle in a haystack” - and is usually able
to do so...

...but the probability of finding this particular needle is dramatically
reduced when only a small portion of the haystack is "analyzed"

U. ReishIRIMMHO4.00
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Near Future <?>?G
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High Resolution
Melting

Rapid detection and precise characterization
of point mutations or SNPs

Evaluation of Diagnostic Protocols :
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- High Resolution (Amplicon) Melting Analysis -

Current diagnostic applications: .2 1
Homo / Heteroduplex analysis ] - wia ype SYBR Green |
— F50Bdel 3
Cystic| [1 s — 2 | i\
fibrosis '“"’j (“’W = isordat R\
gene o1 e ;
'-E i
FS08C =
(T-2G} Al %
]

Fig. 1. Genctyping the FS07,/F508 reglon of the cystic Nbrosis gene

with use of aither SYBR Green | or LCGreen.

{4, scalod drawing of the 4400 amplicon. Whan SYBR Geeen | wis used (8), T

dedivative maiting curves showed closoly spaced amplicon T,s. No sapaate

NESEOUDIaN [PODUCTS WAS SONARENL IN CONMYESE. WHEM LCGIGSN Al Used (),
at mened 3t lowsr

Ref.: Wittwer et al. (2003)
Clin. Chem. 49:853-860.

HRM-02 U. RescnuRIMIOL 2007

Evaluation of Diagnostic Protocols :
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- High Resolution (Amplicon) Melting Analysis -

Ret.: http:/fwww corbettlifescience.com

Current applications of HRM:

5 * The introduction of HRM has renewed interest
e in the utility of DNA melting, including:

e - Mutation discovery (gene scanning)
s - Screening for loss of heterozygosity
N - DNA fingerprinting

- - SNP genotyping

- DNA methylation analysis

- DNA mapping

- Species identification

- Somatic acquired mutation ratios

- HLA compatibility

- Identification of candidate predisposition genes

HRM-06 U. RescniRMIO 2007
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- High Resolution (Amplicon) Melting Analysis - - High Resolution (Amplicon) Melting Analysis -
Current diagnostic applications: Ret. Wittwer et o1 2003) Application: HRM for bacterial species differentiation (HR-1):
SNP analysis (HbS and HbC) - = =
T i | Rapid Detection and Identification of Clinically —-:
Human ] = Important Bacteria by High-Resolution Melting == ]
B-g]obin e E " D Analysis after Ero?qr-_Rang;Cr\;bosomal RIMA ! |
gene| £. i i H:
f. ‘- _ T =
3 i L N ._.-.:\ - T 3 _E
- ~_¥ | N ==
L] L L - v [ il .
Temparatare (G} i K e | | e F
ja-ruckactide pohymorphisims. (HES and HEC) within a 11050 B-globin fragment with use of higheesohution | "_ . |
L = -
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- High Resolution (Amplicon) Melting Analysis - - High Resolution (Amplicon) Melting Analysis -

Current diagnostic applications: ; Ref.: www_lightcycler480.com Current diagnostic applications: Ref.: www_lightcycler480.com
LightCyeler" 480 Real-Time PCR System

Li!:_;th)ﬂ::Iel:'i 480 Real-Time PCR System
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Thanks for
your attention ...




