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Molecular methods offer
attractive approaches for
Diagnostic Microbiology:
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¥ specific

¥ uniform technology

# can be automated

F independent of
successful culture

» dead vs. viable 7
¥ in vitro susceptibility 7
» PPV NPV 7
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- Amplification / Detection -

 Workload Assessment

B N
0 2 1 @ same day results @ next day results

automated
HighPure / QlAamp --. 3,2 h (95/100) g —
htCycler = physical
gNtCyC 30 Sl ' manipulation
MagNA Pure LC 4 h (45/200)
LightCycler ~ 30 samples
HighPure / Q1Aamp 5,6 h (170/170)
ampli Well ID ~ 30 samples
MagNA Pure LC 6,2 h (120/250)
ampli Well ID ~ 30 samples
I I I I 1 1 1 I
s + + 4 +
e H = 1 2 3 4 5 6 7 8 hours
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S: Sample preparation; AMP: Amplification; DP: Detection; INT: Interpretation of results
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» 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, bronchoaveolar lavage.
tracheal aspirate)

» Cerebrospinal fluid (csF)
» Gastric juice aspirate
» Stool
» Urine
= Others ...
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L Generic protocol for total nucleic acid preparation is one of the
key issues in NAA automation
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Automation in Molecular Microk

Incoming . .
samples > Real-time Fluorescence Detection: sy %-’_:I
Green i

Scanning 2> (REIH

sorting > Closed system | Hyp
aliquotting > No cross-contamination e Probes ;

> Quantitative 3 a o
DNA / RNA > "Multiplex" capability EET SRR T
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reparation R
prep > Analysis software

Ampli- L . =
fication » Current Limitations: - Cloasd sysmm-
> Sensitivity

Detection » QC of components

» Lack of commercial kits
(> variety of in house protocols)

> Lack of interpretation software
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Evaluation of Diagnostic Protocols '
in Clinical Bacteriology -

SYBR Green | Hybridization Probe Format Hydro Probe Format
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Hybridization Probe Format (kissing probes)

hxw,
FRET:
haxw fluomscence

resonance

Auorescein ey
transfer
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5 HybProbe 1 HybProbe2 [
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PCR Amplicon

Vermeldung “falsch-positiver”
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> one uniform thermocycle protocol fits
to the majority of our PCR assays.

Helicobacter spp.
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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:

hxv,

Fluorescein

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

LC melting curve analysis GAG (mt)
performed with 30 cultured - e
H. pylori isolates: - / f GGA (mt)
'~ GCA ST
¢ ] s GAA (wt)

-
04.28.0557 is
presumably
amixture of

GGA and GAA
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MRSA - Diagnostic laboratory workflow

Microbiology vs. M |
PCR workup: | e ?i;ﬁ) 7
Coaquiase | t
lmou ABOAT. Test MRSA ‘ sy
mm i S B
S b} :Tsm | AB discs & Oxa -
Oxacalin -~| 3 Readout of
m |  [Dhase Agar) | {BIuWhm et

simultanecus presence of
| mech -positive CoNS and
1 | mech negative 5. sureus
/ m' prevents from direct
PCR testing of samples
Tor MRSA on day 0 Sp——
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Prerequisite:
- calcium alginate positive
- catarrhal stage (< day 14) —-—I

Selection of primer
and HybProbe

. itgtgaagattcaataggttgt Primer BP-neul >
sequences: rimer BP-1 >
Secoa7 1127 gat : cqcea 1186
M22031 2
L26973
566929
. 387500
Repetitive

. . BP-HP-3 > F R BP-HP-4 > BP-HP-3 >
S66937

insertion | sseeer

sequence | sseo29
IS 481 | &%

(primers and HybProbes < Primer EPfg"méfﬂggggacacggacucgccg
are located in specific F R BP-HP-4 > gcgggtagttcaaacacacggactt
ccc:

i $66937 1247
regions) | jip2o31 13

L26973
566929

X58488
U07800

cctgaa 1307
192
1307
192
43
53
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Evaluation of the duplex PCR assay with a set of 30 nasopharyngeal
specimens:

. : B. i Patient

L B. pertussis : . parapertussis | -

B e h

- 1S481 1S1001 simulla:;ous

| 1640 nm] [705 nm] e infection

« [F2 [F3] ! ® il
{ an

E .| B parapertussis
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Results of 1S481- and 1S1001-specific PCR versus results of diagnostic culture:

No. of patients (n = 208)

Culture . B. parapertussis
result B. pertussis PCR e

Positive Negative  Positive Negative
Positve ™ 20) 0 0 0
Negative ” . 164 8 190

 Includes 2 patients whose samples were both positive by PCR and

culture for B. pertussis and B. parapertussis.
9 Includes 2 patients whose samples were both positive by PCR and
negative by culture for B. pertussis and B. parapertussis.

U ReischIRMII000

Evaluation of Diagnostic Protocols '
in Clinical Bacteriology

Target guantification in clinical specimens applying an external standard:

": L2 20 2R 2 2 2 A 4 - —
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- Bordetella pertussis | parapertussis - ;-

Evaluation of the Muitiplex Master with specimens of the QC-panel (INSTAND e V.}

& pannai || Triplex POR‘
fmped || Assay*

Target genes: @
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- Bordetella pertussis | parap i

Evaluation of the Multiplex Master with specimens of the QC-panel (INSTAND e.V.):
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U ReschRIMIH02 2001

- Enterohemorrhagic E. coli (EHEC) -

Evaluation of the PCR assay with clinical specimens (stool sample):

e B

Patient ID#:
B02.12.01.0512

(2:year old boy with bloody diarhoea,
clinically suspected EHEC infection)

PCR result:

stx,: negative
Stx,: positive; stx,,
eae: positive

hlyA: positive

i LightCycler
T,-analysis:
< 70°C

p

Isolation of

Note:
> Al colonies grown on the primary
McConkey plate were suspended with
200 i of PBS buffer.

> After boiling and short centrifugation
step, EHEC PCR's were performed.

EHEC-Pat01 02 4 e G

FERRN w AN N

U RescRIMMH1202
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-acaa-- - g--gg-g-tc t--

)
37725}
- - TACCATG_ACGCC

51°C| 55°C| 63°C| 66°C| 71°C
2 stx,d ? stx,-e  stx,
StxyC EHECHIHP2: T, cale.= 77°C.
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Repetitive it P ——
cryptic DNA o T
sequence Identification of a 200- to 300-fold repetitive 529 bp DNA
(200 t0 300 copies in ITAgMeNt in Toxoplasma gondii, and its‘usc for diagnostic and
the T. gondii genome) quantitative PCR.

W.L. Homan™*, M. \ ", J. De Brackeleer®, H. h F

tteath . Wik, T Natheriands
T ey -
tereeie. e G, P sk, B, el

01 2000 CTGCRGGGAS GARGACGAAR GTTGTTTTTT TATTTTTTIT TCTTTTTGIT TTTCTGATTT
. TTGTTTTTTT TGACTCGGGC CCAGCTGOGT CTGTCGGGAT GAGACCGCGG AGCCGAAGTG
CGTTTTCTTT TTTTGACTTT TTTTTGTTTT TTCACAGGCA AGCTCGCCTG TGCTTGGAGC
ci ACAGAAGTCG AN TA GCCGCTCCTC CAGCOGTCTT
T GTAGATGAAG G GTGGCGTGET
A GATGTTTCOS GCTTGECTGE TTTTCCTGGA

GGETGEAARA AGAGACACCG CAGACGAGAC GACGCTTTCC TC
ATTGAAGAGT AGARGH [~ GGCTTGGACG

ANGGGAGGAG GAGGGGTAGG AGAGGAATCC RGATGCACTS TGTCTGCAG

[y

Toxo 06
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» Lot

Sosare bkt | rarteten|

== PCR-primers of Homann et al. (529-bp)
== PCR-primers of Reischl et al. (162-bp)
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Nucleotide
variations
with respectto

034, ma LEAF14652T)
£i01-01 SCEA}

?’ GenBank AF146527 8
» » significant
% / impact on primer and
| | I__1 [ ) ) ) probe selection
| Sequence regions with potentially g
. r negative impact on PCR performance {:”_
" | 34.m £114-93132001 =
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Sensitivity and guantitative behaviour of the PCR assays:

B1 gene (35 copies / genome) Cryptic gene (300 copies / genome)

in Clinical Bacteriology

Sensitivity of the PCR assay (determined with serial dilutions of T. gondii genomic DNA):

B1 gene (35 copies / genome)

20fg
2fg

Cryptic gene (300 copies / genome)

2 ng

M S s—_ts negative negative
B | BB R R control control
- § On the tion that 1 ~ 80 Mbp) of " " i itivi
o e T T b Toxopiatma gond equals aboun 80 fo the. 1/40" organism sensitivity
L H would be a two organism sensitivity. \ U, RefschIRIMII002
Toxo 11 Toxo 10
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Sensitivity of the PCR assay (determined with 53 T. gondii-positive amniotic fluids):

O B1 gene (35 copies) W Cryptic gene (300 copies)

Mean gain 3
inLC
crossing 2%
points: <
a6 | L HRHNANIRHRARY HERHY
2 20
perovees £ IHDIRHEEIRLINIRY HRHTIAL
815
5
o
S— Samples kindly provided by Dr. Jean-Marc Costa, American Hospital Paris. U ReschRIMMHL002
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- Toxoplasma gondii -

Sensitivity of the PCR assay (determined with clinical specimens):

Cryptic
gene
(300 copies / : e
genome) ¥
= { I
| |
X
d pos. J
o control
Aqueous humor . @ 1
from a patient with i {
endogenous 4 i
endophthalmitis o
(Toxo IgM pos.) D e e ke

Toxo 17

patient 2

B01-06.22.007
(aqueous humor)

*
B801-06.22.008

(aqueous humor)

neg. control
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Quality Control Program for Diagnostic PCR

staws 03.2004
Spectrum of our QC panels: - .
P QCP starting March 2004:
: : : . BACTERIAL GENOME DETECTION
EStabIIShed Since Aprll 2003 PCR-/NAT C. trachomatis & N. gonorrhoeae
RV 430, March 2004
g::”:‘—f BACTERIAL GENOME DETECTION
= | PCR-/NAT Chlamydia trachomatis BACTERIAL GENOME DETECTION
== | RV 431, April 2003 PCR-/NAT Legionella pneumophila
- RV 436, March 2004
g::”:‘—f BACTERIAL GENOME DETECTION
<> | PCR-/NAT Bordetella pertussis BACTERIAL GENOME DETECTION
_.:;:‘-? RV 432, April 2003 PCR-/NAT Salmonella enterica
- RV 437, March 2004
i BACTERIAL GENOME DETEC.TION BACTERIAL GENOME DETECTION
== | PCR-/NAT Helicobacter pylori o
= | RV 433 Aoril 2003 PCR-/NAT Listeria spp. ! |
= AP RV 438, March 2004 10 ® )
. 4.
— BACTERIAL GENOME DETECTION . . 9 _
= | PCR-/NAT EHEC/STEC \% planned:
= | RV 434, April 2003
= BACTERIAL GENOME DETECTION
g::”:‘—f BACTERIAL GENOME DETECTION ESF;;SALQ/:ESQ(;O%MRSA
<> | PCR-/NAT Borrelia burgdorferi AR ’
E‘:;’“" RV 435, April 2003




Qualitativer und quantitativer Nachweis erregerspezifischer Nukleinsdure von:

Bakterien / Pilze (broad-range)

= Anm. @
[1 Bakterien spp.
O Pilz spp.

Respiratorische Infektionen
Bordetella pertussis
Bordetella paraperiussis
Chlamydia pneumoniae
Chlamydia psittaci
Haemophilus influenzae
Legionella pneumophila
Legionella spp.

Moraxella catarrhalis
Mycobact. tuberculosis (TB)
Mycobacterium spp. =@
Mycoplasma pneumoniae
MNocardia spp.
Pseudomonas aeruginosa
Strept. pneumoniae
Adenoviren

Influenza TypA O TypB O

ooOO0OO0OO0OOOOOoOOOODn

Gastrointestinale Infektionen
E. coli (EHEC) (sit-1,-2. eas, hiya)
_coli (ETEC)

. coli (EPEC)

. coli (EAEC)

_coli (EIEC)

Salmonella spp.

Helicobacter pylori
Helicobacter spp.

5. aureus (Enterotoxine A, B, C, D, E)
Yersinia enterocolitica
Campylobacter jejuni/ C. coli
Clostridium difficile Tox. A+B
Adenoviren

m m m m
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Urogenitale Infektionen

Chlamydia trachomatis
Strept. agalactiae (B-Strep)
Treponema pallidum
Mycoplasma genitalium =@
Mycoplasma hominis + @
Neisseria gonomhoeae
Ureaplasma urealyticum = @

Oooooood

ZNS Infektionen

Borrelia burgdorfen
Cryptococcus spp.
Mycobact. tuberculosis (TB)
Neisseria meningitidis
Staphylococcus aureus
Toxoplasma gondii
Treponema pallidum
Tropheryma whippelii
Adenoviren

CMV

Enteroviren

HHY-6

HSWV-1,2

JCV

VZV

oooooOoOCOOOODOOODO

Molekulare Resistenztestung
MRSA (5. aureus)
Clarithromycin-Res. (H pylori)
Rifampicin-Res. (M. tuberculosis)
Isoniazid-Res. (M. tuberculosis)
Rifabutin-Res. (H. pyior)

VRE (van A, B) (Enterokokken)
ESBL
HBV-Lamivudin-Resistenz
HIV-Resistenztestung « ®

coOOnDOoOnOnO

Hepatitisviren

HAW

HBV qual. © quant. O

HBYV Genotypisierung
HBsAg Sequenzierung

HCV qual. O quant. © + @
HCV Genotypisierung

HDV

HEV

ONONONONONSNONS!

Herpesviren

CMV quantitativ
EBV quantitativ
HHV-6
HSWV-1,2
VZV

00000

HIV quantitatv O = ®
HPV Genotypisierung O
Parve B19 qual. O quant. O

O BKV guantitativ
O JcVv guantitativ
O Enteroviren-Differenzierung

Pilze

Aspergillus fumigatus
Blastomyces dermatitidis
Candida albicans
Coccidicides immitis
Cryptococecus spp.
Histoplasma capsulatum
Microsporum canis
Paracoccidicides brasiliensis
Trichophyton verrucosum
Speziesidentifizierung von Kuur

oooooooon

SPEZIALDIAGNOSTIK =« @

Bakterien

[ Bacillus anthracis

[0 Bartonella henselae/quintana
[ Borrelia burgdorferi

O Brucella spp.

O Corynebact. diphtheriae

[0 Coxiella bumetii {Q-Fieber)

[0 Enterococcus spp.

O Leptospira spp.

[ Listeria monocytogenes

[0 Neissera meningitidis

[0 Pseudomonas aeruginosa

[0 Staphylococcus aureus

[ S. aureus (Toxic Shock Syndr. Tox.)
[0 S. aureus (Exfoliatives Toxin A, B)
[] 5. aureus (Pv-Leukozidin, cMRSA)
1 Strept. pyogenes (A-Strep)
O Tropheryma whippelii

O Treponema pallidum

O Yersinia pestis

[0 Speziesidentifizierung von kutur

Protozoen

O Acanthamoeba spp.

O Cryptosporidium spp.

[0 Entamoeba histolyt. / E. dispar
[0 Pneumocystis carinii

O Plasmodium spp. quant.

1 Plasmodium Speziesdift.

O Toxoplasma gondii

] Acanthamoeba spp.

PCR-Assay
Portfolio
Regensburg

status March 2004
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