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Moleculair Mycologische Diagnostiek
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Fungal ribosomal gene clusters
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Internal transcribed spacer:

Pan Fungal PCR
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>E]gb|EU664458.1| Aspergillus fumigatus strain 095609 185 ribosomal RNA gene,

sequence; internal transcribed spacer 1, 5.85 ribosomal

RNA gene, and internal transcribed spacer 2, complete sequence;
and 285 ribosomal RNA gene, partial secquence

Length=556

Score = 1027 bits (556), Expect = 0.0
Identities = 556/556 (100%), Gaps = 0/556 (0%)
Strand=FPlus/Plus

Query 1 CTTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAGTGAGGGCCCTCTGGGTCCAACCT

5 2 O 0 1 T G 0 B
Shjct 1 CTTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAGTGAGGGCCCTCTGGGTCCALCCT

Query 61 CCCACCCGTGTCTATCGTACCTTGTTGCTTegucyggyoccogocgtttogacy

IIIIIIIIIIII|III|III|I|I|I||||||||||i||||||||||||||||||i|l|l
Shjct 61 CCCACCCGTGTCTATCGTACCTTGTTGCTTCGGCGGGCCCGCCGTTTCGACGGCCGCCGG

Query 121 ggaggccttgogocccogggocogegeceygecgAAGACCCCAACATGAACGCTGTTCTGA
TOREEEEEE et e et e et rnnd
Sbjct 121 GGAGGCCTTGCGCCCCCGGGCCCGCGCCCGCCGAAGACCCCAACATGAACGCTGTTCTGA

Query 181 AAGTATGCAGTCTGAGTTGATTATCGTAATCAGTTAAAACTTTCAACAACGGATCTCTTG

AR RN R RN RN RN R RN NN NN RN RR RN
Shjct 181 AAGTATGCAGTCTGAGTTGATTATCGTAATCAGTTAAAACTTTCAACAACGGATCTCTTG

Query 241 GTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA

LEEEEErreeet et ee et r et e e e el
Shjct 241 GTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA

Query 301 GTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTG

(RN NN R RN RN RN RN RN RN RN RN R NAR RN
Sbject 301 GTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTG

Query 361 TCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGGCCCCCGTCCCCCTCTCC

12 1 1 I O O U I I O L
Sbjet 361 TCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGGCCCCCGTCCCCCTCTCC

Query 421 CGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGCT

PECEEErrer et et ettt et et r el
Shjct 421 CGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGCT

Query 481 TTGTCACCTGCTCTGTAGGCCCGGCCAAGCGCCAGCCGACACCCAACTTTATTTTTCTAL

CLELEEE et e et et e el
Sbjct 481 TTGTCACCTGCTCTGTAGGCCCGGCCAAGCGCCAGCCGACACCCAACTTTATTTTTCTAA

Query 541 GGTTGACCTCGGATCAL 556

(RN RRNRREREAN
Shjct 541 GGTTGACCTCGGATCA S56
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Internal transcribed spacer —
Pan Fungal PCR Species identification
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Sequences producing significant alignments:
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: Max Total ue E Max
i U el score score co%er::e — value ident E

EU664468.1  Asperaillus fumigatus strain 095609 185 ribosomal RNA qene, pa 1027 1027 100% 0.0 100%
EU664467.1  Asperaillus fumigatus strain 095623 185 ribosomal RNA gene, pa 1014 1014 100% 0.0 99%
AB369897.1  Asperaillus fumigatus genes for small subunit rRNA, ITS1,5.85r 1013 1013 99% 0.0 99%
AB298709.1  Asperaillus fumigatus genes for 185 rRNA, ITS1, 5.85 rRNA, ITS. 1013 1013 99% 0.0 99%
EU664469.1  Asperaillus fumigatus strain 091701 185 ribosomal RNA qene, pa 1011 1011 98% 0.0 100%
EF136363.1  Asperaillus fumigatus 185 ribosornal RNA qene, partial sequence 1011 1011 99% 0.0 99%
EF495242.1  Asperaillus fumigatus strain Ppfl0 18S ribosornal RNA gene, part 1011 1011 100% 0.0 99%
AY373851.1  Asperaillus fumigatus strain SRRC 43 18S ribosornal RNA qene, 1 1011 1011 99% 0.0 99%,
AY939790.1  Asperaillus fumigatus strain ATCC 9197 18S ribosomal RNA gene 1011 1011 99% 0.0 9%
AY214447.1  Asperqillus fumiaatus strain UWFP 500 18S ribosomal RNA qene, 1011 1011 99% 0.0 99%
AY214446.1  Asperaillus fumigatus strain ATCC 16907 18S ribosomnal RNA aer 1011 1011 99% 0.0 99%
AF455542.1  Asperaillus fumigatus isolate wb161 srnall subunit ribosornal RNA 1009 1009 99% 0.0 99%
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Molecular Diagnosis of Fungal Infections ¥}

Genus/spemes specific
18S rDNA
28S rDNA
ITS
Mitochondrial cytochrome b
CaMP65 gene (mannoprotein)
Rnase P RNA gene

Pan-fungal

28S rDNA
ITS
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Molecular Diagnosis of Fungal Infections
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Molecular Diagnosis of Fungal Infections:

No harmonisation and standardization

o
FUNGAL

wetro® ™ [NFECTIONS

FESEARCH = PREVENTION « ELUCATION

“The lack of specific and rapid diagnostic tests for
fungal infections is one of the major impediments to
successful management of infected patients.”
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EAPCRI

PCR has been used as an aid in the diagnosis of invasive aspergillosis for almost 2 decades. A lack of
standardization has limited both its acceptance as a diagnostic tool and multicenter clinical evaluations,
preventing its inclusion in disease-defining criteria. In 2006, the European Aspergillus PCR Initiative was
formed. The aim of the initiative was to provide optimal standardized protocols for the widespread clinical
evaluation of the Aspergillus PCR to determine its diagnostic role and allow inclusion in disease diagnosis

criteria

http://www.eapcri.eu/
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Molecular Diagnosis of Aspergillus Infections

Standa

Literature review/expert discussion on
the malecu tion of invasive

Multicentre evaluation of existing
methodology via distribution of QC

PCR performance Panel = 2007 1" WB Panel - 2007

sefalydiuted 4. fumigatus DUALATCC

Blinded analysis of results Blinded analysis of methods then results

Determine optimal PCR amplification

Determine optimal protocol by

Provide methodological

Multicentre QC evaluation of

2™ WB Panel - 2008
) ° i

Recommended WB DNA extraction Blinded statistical determination of
F 23
UMC :%5: St Radboud I |
7*0";“6,‘@8 FIG. 1. Summary of the EAPCRI Aspergiilus PCR standardization process.
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Molecular Diagnosis of Aspergillus Infections

harmonisation?

TABLE 1. Summary of methods used to test the 2008 EAPCRI WB panel®

Center V{:]lsggll) RCL WCL Fﬂgial Method of fungal DNA purification sl?arj?gy Cﬂa?:ifn[?é[{ reﬁﬁ;;:?tfes Compliant stl;ﬁigy ‘
2 3 Yes Yes B. beating QIAamp Blood kit (Qiagen) DNA 1 No 3 No PCR 1
3 3 Yes No  B. beating MagNA Pure LC Total NA kit (Roche) DNA 2 Yes 3 Yes PCRR 2
4 1-2 Yes No  Lyticase Phenol-chloroform DNA 3 Yes 1 No PCR 3
5 3 Yes Yes Lyticase DNAeasy Tissue (Qiagen) DNA 4 No 3 No PCR 4
6 3 Yes No  B. beating MagNA Pure LC DNA kit I (Roche) DNA 5 No 3 No PCR 5
7 3 Yes No  B. beating ZR Fungal/Bacterial DNA Kit DNA 6 Yes 3 Yes PCR 6

(Zymo research)
8 1.5 Yes No  B. beating SeptiFast kit (Roche) DNA 7 Yes 3 No PCR 7
9 3 Yes  Yes B. beating SeptiFast Kit (Roche) DNA 8 Yes 3 Yes PCR 7
10 3 Yes  Yes B. beating MagNA Pure LC Total NA kit (Roche) DNA 9 Yes 3 Yes PCR 1
11 3 Yes  Yes B. beating Tissue kit, EZ1 (Qiagen) DNA 10 Yes 3 Yes PCR 8
13 3 Yes Yes B. beating High Pure Template PCR kit (Roche) DNA 11 Yes 3 Yes PCR 1
14 3 Yes Yes B. beating SeptiFast kit (Roche) DNA S Yes 3 Yes PCR 9
15 3 No  No  B. beating QIAamp blood kit (Qiagen) DNA 12 Yes 3 Yes PCR 1
16” 3 ND ND  B. beating QIAamp DNA minikit (Qiagen) DNA 13 Yes 3 Yes PCR 10
17 3 Yes Yes Lyticase DNA Lego kit (Top Bio) DNA 14 No 3 No PCR 11
18 3 Yes No  B. beating MagNA Pure LC DNA kit I (Roche) DNA 5 No 3 No PCR 5
19 3 Yes Yes B. beating GeneXpert (Cepheid) DNA 15 Yes 3 Yes PCR 12
20 3 Yes Yes B.beating High Pure Template PCR kit (Roche) DNA 11 Yes 1 No PCR 2
21 2 Yes No  B. beating SeptiFast kit (Roche) DNA 7 Yes 3 No PCR 1
22 3 Yes  Yes B. beating High Pure Template PCR kit (Roche) DNA 11 Yes 3 Yes PCR 13
23 3 Yes Yes B. beating bioMérieux MiniMag® DNA 16 Yes 3 Yes PCR 1
UMC :57: StRadboud http://www.eapcri.eu/
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Molecular Diagnosis of Aspergillus Infections

harmonisation?

TABLE 5. Positivity rates for the two EAPCRI WB panels and PCR performance panel®

Positivity rate (% [no. of PCR tests])

Fungal load Potential total no. of No. of copies/ul®
(total no. of conidia) rRNA copies” | PCR panel (n = 52) 2007 panel (1 = 61) 2008 panel (n = 59)
2.7 x 10° 94.2 (49) NT NT
2.7 x 10°* 94.2 (49) NT NT
>10,000 54 % 10° 5.4 % 10° NT 77.0 (47) NT
2.7 x 10° 92.3 (48) NT NT
1,000 5.4 % 10° 5.4 x 107 NT 75.4 (46) 98.3 (58)
500 2.7 X 10* 2.7 x 102 94.2 (49) 57.4 (35) 98.3 (58)
100 54 % 10° 5.4 x 10! NT 34.4 (21) 78.0 (46)
75 4.1 x 10° 4.1 x 10’ NT 36.1 (22) 67.8 (40)
50 2.7 % 10° 2.7 X 10! 86.5 (43) 37.7 (23) 74.6 (44)
20-25 1.1-1.4 x 10° 1.1-1.4 x 10’ NT 29.5 (18) 62.7 (37)
10 5.4 10° 5.4 NT 27.9(17) 49.2 (29)
2.7 40.4 (21) NT NT
of 0 0 2.9 (3)° 4.9 (6) 11.3 (20§

http://www.eapcri.eu/
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Molecular Diagnosis of Fungal Infections

JOURNAL OF CLINICAL MICROBIOLOGY, Apr. 2010, p. 1231-1240 Vol. 48, No. 4
0095-1137/10/$12.00  doi:10.1128/JCM.01767-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Aspergillus PCR: One Step Closer to Standardization"y
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Bettina Schulz Niklas Finnstrom,” Carlo Mengoli.® Rosemary A. Barnes,” J. Peter Donnelly,*
and Juergen Loeffler'” on behalf of the European Aspﬂgzllus PCR Initiative
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Molecular Diagnosis of Fungal Infections [¥{

The MDx Industry in fungal Infections:

Myconostica

D3 Pan-Fungal
Roche MDx Septifast
Philips MDx

Beckman Coulter fungal pathogens
Etc etc.......
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Moleculaire Diagnostiek van Schimmels; Bl

Waarom bent u nog niet gestart?

Yesterday Today & Tomorrow

Traditional Diagnostics Expanded Testing Market
test drug test

\

test test  test test test/drug

Prevention } Diagno!

Providing Health Information:

Disease Risk Drug Choice

Health Status Therapy Efficacy
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