
HAL Id: hal-02746520
https://hal.inrae.fr/hal-02746520

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Composting bioaerosols : identification of new indicators
using molecular tools

Nathalie Wéry, Olivier Le Goff, Hélène Bacheley, Jean-Philippe Steyer,
Jean-Jacques Godon

To cite this version:
Nathalie Wéry, Olivier Le Goff, Hélène Bacheley, Jean-Philippe Steyer, Jean-Jacques Godon. Com-
posting bioaerosols : identification of new indicators using molecular tools. Aerobiology Symposium
2013. Indoor and outdoor air biocontamination, Bertin Technologies. Montigny le Bretonneux, FRA.,
Mar 2013, Paris, France. 1 p. �hal-02746520�

https://hal.inrae.fr/hal-02746520
https://hal.archives-ouvertes.fr


Aerobiology Symposium - March 27th 2013 1

Composting bioaerosols : 
identification of new indicators
using molecular tools

Nathalie WERY, Research Scientist, INRA

AEROBIOLOGY SYMPOSIUM 

March 27th 2013



Aerobiology Symposium - March 27th 2013 2

Summary

�Laboratory of Environmental Biotechnology
�Research on pathogens
�Collecting composting bioaerosols
�Development of specific indicators using molecular tools
�Dispersal of composting bioaerosols
�Conclusion
�Acknowledgements
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Laboratory of Environmental Biotechnology

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

common microbial signature of 

composting bioaerosols

analyze bioaerosol dispersal

8

Quantification by qPCR of these indicators
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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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Collecting bioaerosols

� 90 min or 3x30 min? 
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Site 5, comparaison pour des temps de collecte diff érents

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

1,E+05

1,E+06

1,E+07

1,E+08

1,E+09

1,E+10

Dapi Viabilité TCS 22°C moisissures

nb
re

 d
e 

ce
llu

le
s/

m
3

Témoin CAE

Témoin LBE

limite de site CAE

limite de site LBE

Aval 200m CAE

Aval 200m LBE

P1, 10 min

P1, 3*30 min

P2, 10 min

P2, 3*30 min

P3, 10 min

P3, 3*30 minC
el

ls
/m

3

Viability Molds

Site 2, comparaison pour des temps de collecte diff érents

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

1,E+05

1,E+06

1,E+07

1,E+08

Dap
i

Viab
ilit

é

TCS 36
°C

TCS 22
°C

mois
iss

ur
es

nb
re

 d
e 

ce
llu

le
s/

m
3

Témoin CAE

Témoin LBE

limite de site CAE

limite de site LBE

Aval 200m CAE

Aval 200m LBE

P1, 10 min

P1, 90 min

P2, 10 min

P2, 90 min

P3, 10 min

P3, 90 minC
el

ls
/m

3



Aerobiology Symposium - March 27th 2013 11

Collecting bioaerosols

� 90 min or 3x30 min? 

Re-aerosolisation?

90 min compared with 10 min 3x30 min compared with 10 min
Site 5, comparaison pour des temps de collecte diff érents
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New microbial indicators of 
composting bioaerosols

Genomic DNA

16S and 18S rDNA libraries
Bioinformatics

Collecting bioaerosols

qPCR

Development of specific indicators
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Development of specific indicators

NA07 NC38
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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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For more information: nathalie.wery@supagro.inra.fr
or contact Coriolis Team - coriolis@bertin.fr
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