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Mikroorganismer og inneklima

* Mikroorganismer
— Bakterier
— Muggsopp
* Kartlegging
— Pravetakning
— Dyrkning

— Mikroskopi
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* Avskjermet
* Selektive kilder
e Statisk
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Bakterielle kilder

Bedroom Infant areas Bathroom

Touched surfaces
(shared bedding
and pillows)

% Touched surfaces
Touched surfaces (tap, toilet handle,

(crib, changing station, high chair, child’s toys) towels)

Commeon rooms Kitchen

Repository sites
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(sl:)e lves 3_' dtopof (refrigerator and cabinet tops) Food (P’FTIM*O"
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R [
Prussin, A. J. and L. C. Marr (2015). "Sources of airborne microorganisms
in the built environment." Microbiome 3(1): 1-10. Touched surfaces Toudhed surfaces
(remote controls, (door handles, Touched surfaces
game controllers) light switches) (sponges, towels, refrigerator handle)

Figure 2: Potential points of transmission of staphylococci within households

Davis MF, lverson SA, Baron P, Vasse A, Silbergeld EK, Lautenbach E,
et al. Household transmission of meticillin-resistant Staphylococcus
aureus and other staphylococci. The Lancet Infectious Diseases.

2012;12(9):703-16.
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"The great plate count anomaly"

- Omtrent 1% av alle mikroorganismer i miljeet er kultiverbare -



DNA sekvensering og bioinformatikk

e Arvematerialei celler

* Fremskritt i sekvenseringsteknologi | R
muligjer ny forskning

— Mikrobiomer
— Miljgmikrobiologi

* BigData

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Bygningsmikrobiomer
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* Artsrikhet
* Sammensetning

Hva kan vi male
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* Artsrikhet
* Sammensetning

Hva kan vi male
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* "Community" sammenligning
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Studier

Ventilasjon i barnehager Longitudinell kartlegging av inneklima
* Ventilasjonstev * Gulvstev
— Avtrekk og tilluft, — Nybygd barnehage
— Niventilasjonsanlegg — Trerom
° Andre analyser — Fem ganger, et ar
— Endotoksiner * Andre analyser
— CFU-malinger — Antibiotika-resistens
HVAC Unit — Petrifilm
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Praveinnsamling

* Stevprever samleti sterile filterkassetter
— Ventilasjonsfilter
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12



DNA prosessering og sekvensering

* DNA ekstraksjon
— Powerwater DNA isolation kit (MoBio)

* Amplicon library prep
— 165 rRNA primers 27F - 338R
— V1-V2region

* Sekvensering
— Roche 454 GS junior
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Data behandling

* 1,2 million gensekvenser

* SekvensbehandlingiQiime

— Computing server at HIOA
Dell R815

* 64 cores

254 GB ram

Ubuntu 14.04.3 Desktop

« AMD 64 Bit
* Statistikk iR
— Phyloseq

IMe

* (a.15000 Operational Taxonomic Units (OTUs)
("Bakteriearter")

11.05.2017 14



Diversitet og rikhet

Nursery (N) Alpha diversity metrics at 19 000 sequences
Sample Site Number of OTUs CHAO1 Faith's
Phylogenetic
Diversity
Exhaust N1 2703 3697 110
2787 3685 115
2824 3737 114
N2 2231 3162 96
2577 3552 104
N3 2244 3183 106
N4 2346 3111 111
N5 2273 3194 110
N6 5 2352 88
Exhaust average @ 3297 106
Intake N1 48 3872 109
N2 2382 3403 96
N3 1523 2305 81
N5 2281 3129 91
N6 456 21
Intake average (igga 2633 79




Bakterielle "Communities" i ventilasjonsfilter

11.05.2017

PC2 (15.3%)

0,2

0,15

0,1

0,05

-0,05

0,1

-0,15

& Intake filter dust .
® Exhaust filter dust TS
L
. ]
o
o
* o
-0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 0,2

PC1 (71.6%)

16



Bakterielle "Communities" i gulvstev

PCoA analysis plot of Bray-Curtis distances between room types. chloroplasts removed

Sampling
02-
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# Hound4
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Axis.2 [15.5%]
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*
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' | ! '
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*  PERMANOVA: sampling round (R?44,ic = 0-326, Pagonis = 0.018), room type (R2,4,1is=0-191, Pyqonic=0.008)



Bakteriesammensetning: Ventilasjonsfilter
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Topp 20 bakterier i ventilasjonsfilter
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Menneskeassosierte bakterier i gulvstav

Proportion of human health related genera with chloroplasts removed
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Antibiotikaresistens

Resistance gene Antibiotic Species Room type Detection limit range

resistance (presence or absence of gene) (pg DNA)
Main Toilet Kitchen

mecA Methicillin Staphylococcus + + + 2181.7 - 218.87 pg
resistance

ermA Macrolide Staphylococcus + + + 1.206 - 0.121 pg
resistance

aac(6’)-aph(2”)  Aminoglycocide Enterococcus + + + 9.35-0.935 pg
resistance

vanA Vancomycin Staphylococcus - - - 261.1- 26.11 pg

resistance

/Enterococcus




Hvorfor barnehager?
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Muligheter fremover

. Bioteknologi . %

— Metagenomikk
— Metatranskriptomikk

* Minlon

* BIM

— Mekanistisk tilnaerming
— Simulering av biomer
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Andre mulighete
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* Antibiotic resistance screening :
— ShortBRED, Huttenhower Lab

* Hartmann, E. M., et. al. (2016). "Antimicrobial
Chemicals Are Associated with Elevated
Antibiotic Resistance Genes in the Indoor Dust
Microbiome." Environmental Science &
Technology 50(28): 9807-9815.
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Veien fremover

Qrrnnnnns dunusnnnn > Qrrnnnnns ' YT IIL > Qrrnnnnns L >

* Paradigmeskifte i mikrobiologi
* Bygg = gkosystem

— (U)naturlig seleksjon
* Energivs. Helse
* Retningslinjer
* "Helsefremmende" bygg
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