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Laboratory of Environmental Biotechnology

http://www.montpellier.inra.fr/narbonne
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Research on pathogens

MICROBIOLOGICAL RISKS

SURVIVAL?

DISSEMINATION?  exposure

Limit
environmental / Improve hygienisation
health impacts during treatment
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» Research on pathogens

MICROBIOLOGICAL RISKS

SURVIVAL?

DISSEMINATION?  exposure

Limit
environmental / Improve hygienisation
health impacts during treatment

bioaerosols
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» Composting bioaerosols

» Bioaerosols generated at composting plants are released
during various activities : shredding, screening, turning...

» Potential health impacts on workers and the public living
In close proximity
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» Composting bioaerosols

Objectives

» Analyze the microbial diversity in composting bioaerosols

» Identify specific indicators of composting bioaerosols

»Measure aerosol dispersal
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Composting bioaerosols
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Quantification by qPCR of these indicators

common microbial signature of
composting bioaerosols
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» Collecting bioaerosols

»High quantity of material necessary for molecular analysis
» Collect outdoor on industrial platforms

@

» Coriolis at 300 L/min during 30 min

» Collecting liquid : Tween 20 at 0,005% In distilled water

» Additional module for injection (0,5 to 0,7 ml/min)

» Filtration and storage of filters at -20°C until DNA extraction
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Cells/m3

Collecting bioaerosols

» 90 min or 3x30 min?

P1, 10 min
P1, 90 min
P2, 10 min
P2, 90 min
P3, 10 min
P3, 90 min

Aerobiology Symposium - March 27t 2013

Cells/m3

1,E+10 -

1,E+09
1,E+08

1,E+07 -
1,E+06 -
1,E+05 +
1,E+04
1,E+03 -
1,E+02
1,E+01 +
1,E+00 -

Dapi

Viability

TCS 22°C

Molds

BT.D46.Ca

P1, 10 min
P1, 3*30 min
P2, 10 min
P2, 3*30 min
P3, 10 min
P3, 3*30 min




Cells/m3

Collecting bioaerosols

» 90 min or 3x30 min?

Re-aerosolisation?

1,E+10 4

1,E+09

1,E+08
B P1,10 min 1,E+07 4
@ P1,90 min 1,E+06 1
B P2, 10 min ™ LE+05 4
_ E 1,E+04 |

B P2, 90 min B

- ) % 1,E+03 4
P3, 10 min O 1.E+02 |
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Dapi Viability TCS 22°C Molds

3 samples of 30 min
gathered
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Development of specific indicators

| Collecting bioaerosols l

[ Genomic DNA l

<

[ 16S and 18S rDNA libraries I

~ Bioinformatics gPCR

New microbial indicators of
composting bioaerosols
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Development of specific indicators

NAO7/

—|

99 Environmental isolate BF0002D063 (AM697552) | Indoor dust
0.02 i
I | 88 Environmental clone Aerocomp_NAO7 (F1754764) | COMPOst
bioaerosol
100 Saccharopolyspora rectivirgula (AB562476)
Saccharopolyspora sp. SM2A (EU780916) Salt soil
Saccharopolyspora salina (EF687715)
65 —— Saccharopolyspora spinosporotrichia (Y09571)
Saccharopolyspora taberi (AF002819)
59
Saccharopolyspora gregorii (X76962)

Environmental clone Aerocomp_NAZ20 (F1754767) t(::i(;?elig?ol

Saccharopolyspora cebuensis (EF030715)

Saccharopolyspora spinosa (AF002818)

92
Saccharopolyspora hirsuta (U93341)

Saccharopolyspora antimicrobica (EF693956)

Saccharopolyspora jiangxiensis (EF143926)

Saccharopolyspora flava (AF154128)

Saccharopolyspora halophila (DQ923129)

Environmental clone ncd492c07c1 (HM328347) Skin volar forearm

NC38

0.02 ) )
Mechercharimyces asporophorigenens (AB239532)

100
Thermoactinomycetaceae bacteriunm (DQ448805)

4
85 ‘Mechercharimyces mesophilus (AB239529)

Environmental clone FS1653 (FN667160) Compost

Environmental clone SMG40 (AM930292) Compost
Environmental clone PS71 (FN667048) Compost
Environmental clone WPOT15 (AB437982) Compost
Environmental clone WPOT19 (AB437986) Compost

Environmental clone SMG7 (AM930273) Compost
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Environmental clone Aerocomp NC38 (F1754691)

100 Thermoactinomyces putidus (AF138736)
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100
- Thermoactinomyces vulgaris (AF138739)

— Thermoactinomyces intermedius (AF138734)

Planifilum fimeticola (AB088364)
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Development of specific indicators
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Development of specific indicators
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Dispersal of
composting
bioaerosols
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Conclusion

» The bioaerosol emission during composting activities was quantified

» The microbial diversity in bioaerosols was analysed using molecular
techniques

» Bacterial indicators of composting bioaerosol were defined (QPCR)

» These tools are now available for analyzing bioaerosol dispersal

» First results showed that the signal returns to background
concentration at distances above 200m
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MicrobAEROQO?Z°13
CQoltogueNational "Microbiologie des Aérosols"

7-9 octobre 2013 - La Bourboule - France

http://microbaero2013.sciencesconf.org/
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Thank you for your attention
Feel free to ask question!

For more information: nathalie.wery@supagro.inra.fr
or contact Coriolis Team - coriolis@bertin.fr

Visit Bertin Technologies
and see Coriolis demonstration

on booth H13
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