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Aims:

« What is Aspergillus fumigatus?

 Why is it a problem for the waste industry?
« Current environmental monitoring methods
* New and improved testing: RNA extraction
 New and improved testing: RT-gPCR assay
 What next?
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Aspergillus fumigatus: Leading cause

of iInvasive aspergillosis

Inhalation of
Aspergillus spores
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No sequel Aspergilloma necrotising pulmonary bronchopulmonary
aspergillosis aspergillosis aspergillosis

Corticosteroid-induced immunosuppression:
PMN recruitment and tissue damage
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membrane
Ciliated cells \

Conidial germination in
absence of sufficient
pulmonary defenses

Sporulation Inhalation of airborne conidia

Neutropenia:
excessive hyphal growth and dissemination
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Implications for the waste industry
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Implications for the waste industry
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Downwind - 175m to centre
of area sources
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Upwind — 50m to
centre of area source
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Sensitive receptor: nearest place to the permitted activities | Q
where people are likely to be for prolonged periods (250 m). \
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Current bioaerosol monitoring methods

Impaction Filtration Impingemgnt
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Current bioaerosol monitoring methods

Only 10% of microorganisms are culturable

Stressed microorganisms may not grow on SELECTIVE media
VBNC microorganisms won’t grow at all

Current sampling techniques come with their own stressors

A. fumigatus A_flavus

Something
else?




Why select for A. fumigatus?

Waste industry

.

A. fumigatus causes 90%
of all Aspergillosis cases

Environment agency stipulate AF in Correct antimicrobial treatment
permits depends on correct diagnosis
Single assay for both Q
purposes <
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New and improved testing
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Quantitative PCR

© SYBR Green
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Figure 1. SYBR Green principle. Principle of SYBR Green-

based detection of PCR products in realtime PCR. ,
Ref: Qiagen, 2010. \\/
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Reverse transcriptase-qPCR
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New and improved testing

Two objectives:
 Extract RNA from bioaerosols

* Design a reverse transcriptase — quantitative PCR
assay specific for A. fumigatus
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RNA extraction from pure culture

Phase lock tubes
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Agueous phase containing RNA
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RNA extraction from pure culture
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Bead ID
Silica 1.0

Optimising the assay: B seowsia 1o
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OptImISIng the assay: 1. 40 sec @ setting 6.5

2. 25 sec, 5 sec break, 25 sec @ 6.5

Beating tlmes 3.1 min, 2 minonice, 1 mn @ 6.0
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Optimising the assay: filters
1.1 min, 2 minonice, 1 min @ 6.0

2. As above for a total of 5 min

25 mm, 0.8 pum
polycarbonate filter 3. 5 min continuous @ 6.0

4.5 min continuous @ 4.0
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Optimising the assay: precipitation
| [rrecpratenmanos

RNA concentration (ug mi )
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RNA extraction

/

~

Centrifugation ~

-

\ - - -
// Conidia collection

Filtration o /
/ /

!

-

Extraction buffer

-

N /

/
Bead beating ~

J

Co-precipitation —— —

Bead type

Bead size

Duration

Lithium chloride

Ammonium

acetate

Isopropanol




RNA extraction
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RNA Extraction: What next?




RT-qPCR assay

MIQE Guidelines

(Minimum Information for
Publication of Quantitative
Real-Time PCR
Experiments)

—.

Figure 1 Key criteria delineating essential technical information required for the assessment of a RT-qPCR experiment .
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Gene of Interest

FKS1 gene

« Codes for the fksP protein

* Involved in the production of glucan in the cell wall
« Single copy gene

ACACGCTTCTTCTTGGATTGGATTTTGTCGCCTCTCTCGTACTCGGATCACTGGTTACAAGCGCAAGCTTCTTGGTGTGCCATCCGAGAAG
GGCTCCGGCGATGTTCCTAGGGCTCGTCTCACCAATATTTTCTTCAGCGAGATTATTGCACCCCTAGTACTTGTTGCTGTGACGCTGGTTCC
TTATCTCTACATCAACTCCAGGACTGGAGTACGTGATAACCCGGAACCTACGGATGCCATCCTGCGACTCGCCATTGTTGCCGCTGGACCAA
TCGCCATCAACGCAGGTGTTGCTGGTGTTTTCTTCGGCATGGCCTGCTGTATGGGACCCATCTTCAGCATGTGCTGCAAGAAATTCGGTGC
TGTTCTCGCTGCCATTGCGCACGCTATAGCTGTCATTGTACTGCTCGCCATCTTCGAAGTCATGTTCTTCCTTGAATCCTGGTCCTGGCCGAG
AATGCTCATTGGCATGATTGCAGCAGCGGCCATTCAGCGTTTCATCTACAAGCTCATCATTGCCCTTGCATTGACCCGCGAGTTCAAGCATG
ACCAGTCTAATATCGCATGGTGGACTGGCAAGTGGTACAACATGGGTTGGCACTCGATGTCACAACCCGGTCGTGAGTTCCTGTGCAAGA
TTACGGAGTTGGGATACTTCTCTGCAGACTTCGTTTTGGGTCACGTACTCTTGTTCGCCATGCTGCCTGCCCTCTGCGTCCCATTCATTGATA
AATTCCACTCGGTCATGCTCTTCTGGCTGCGCCCAAGGTAAGGAACAATTTTCACCACGATATTTGATCTTATCTTGTCTAACACTCGTCTAG
TCGCCAAATCCGCCCTCCAATTTACTCACTGAAGCAATCGAAGCTCAGGAAGAGAAGAGTCATCCGCTTTGCTATTCTCTACTTTGGGATG
CTCATTCTGTTCCTTGTCCTTCTCATTGCCCCACTTGTTGTTCGCTCTATGGGATTGGTTAAAACTCCCAATCTTCCATTCA

AAGGACAACAACGATACTATGGTGACATACACCGGCAACAACATTCCCGCTGGATTTGAGCCAGTTGAGAGCGCCTCGAGCG
TGGCTACTGCAACGAGCTAG



Primer specificity

NCBI Blastn database

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]

Graphic Summary

Distribution of the top 22 Blast Hits on 21 subject sequences &
Mouse over to see the title, click to show alignments

D Cladophialophora carrionii CBS 160.54 1,3-beta-glucan synthase component FKS1 partial mRNA

Color key for alignment scores
W <40 W 40-50 M 50-80 M 80-200 HW>=200
1 | | 1 1
1 1000 2000 3000 4000 5000
Descriptions
Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments O
Description S T R E Ident Accession
score score cover value
————— —— — — — — — — — — — — —— —— — — — — — — — —— — — —
ﬁ Neosartorya fischeri NRRL 181 1.3-beta-glucan synthase catalytic subunit FksP (NFIA_058360) partial mRNA 9385 9385 100% 00 96% XM_001258382 1
[ Aspergillus aculeatus ATCC 16872 glycosyltransferase family 48 protein partial mMRNA 3897 3897 96% 0.0 79% XM_020199835.1
[] Cvphellophora europaea CBS 101466 1,3-beta-glucan synthase component FKS1 partial mRNA 2604 2604 91% 0.0 T76% XM_008721799.1
[ Cladophialophora yegresii CBS 114405 1,3-beta-glucan synthase component FKS1 partial mRNA 2506 2556 91% 0.0 76% XM_007757823 1
2505 2505 91% 0.0 76% XM 0087253551




Primer specificity

Species Strain Accession no.

Aspergillus fumigatus Af293
NRRL 3357
Capronia coronate CBS 617.96
Unknown
Cladophialophora yegresii CBS 114405
Unknow
Unknown
Unknown
igi Pd1
Saccharomyces cerevisiae S288C
Talaromyces atroroseus Unknown
Talaromyces marneffei ATCC 18224
Talaormyces stipitatus ATCC 10500
Trichoderma gamsii Unknown
Ustilago maydis 521
Verticillium albo-atrum* VaMs.102

XM_746025.1
XM_001268294.1
XM_002383365.1
XM_656241.1

XM_001390940.2
XM_015556015.1
XM_001816621.2
XM_001212456.1
XM_007675218.1
XM_002417149.1
XM_007727032.1
XM_016768205.1
XM_008725355.1
XM_016395370.1
XM_007757823.1
XM_008721799.1
XM_016405660.1
XM_016384822.1
XM_018837737.1
XM_013423062.1
XM_001258382.1
XM_009854667.1
XM_002564403.1
XM_014679162.1
NM_001182231.1
XM_020260475.1
XM_002147459.1
XM_002481595.1
XM_018810875.1
XM_011389324.1
XM_003001921.1

In silico
specificity:
Sequence is
specific for A
fumigatus
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Primer specificity

Species

Aspergillus fumigatus

Aspergillus alliaceus (Petromyces)
Aspergillus clavatus

Aspergillus flavus

Aspergillus nidulans (Emericella)
Aspergillus niger

Aspergillus terreus

Neosartorya fischeri

Penicillium glabrum

In vivo specificity:
Awaiting results

Af293

DSMZ 813

DSMZ 816 (NRRL 1)
DSMZ 1959

DSMZ 820

DSMZ 2143

DSMZ 826

DSMZ 3700 (NRRL 181)
DSMZ 2017
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RT-gPCR assay: What next?

« Test the primers against microorganisms similar
to A. fumigatus

« Test assay against A. fumigatus isolates that
have been collected from field samples
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And finally...

Air sampling + RNA extraction+ RT-gPCR assay =
Improved method of A. fumigatus detection

Expand the methods to include other pathogens of
Interest as part of our commercial Pathogen Suite
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