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Human Migration and Resuspension:

The Microbial Community Dynamics of the Indoor Built Environment
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Abstract: The interplay between humans and built environments is a new frontier for microbial ecology. Approximately 90% of human activities are performed indoors, and the diversity of the inanimate microbiome has been estimated at the
level of trillions of microorganisms. Human migration and other anthropogenic activities contribute to spatial and temporal variation of indoor microbial communities. One source of diversity for air samples is microbial resuspension (i.e., the surface
to air release of biotic and abiotic particulate matter) following a disturbance event, such as anthropogenic traffic. Previous studies have investigated resuspension during human occupancy and with different flooring materials. However, prior
research has not sufficiently integrated flooring structure, human-mediated resuspension, and phylogenetic analysis. Our study examined the effect of surface composition and human traffic intensity on the taxonomic composition of airborne
microbial communities. We hypothesized that the greatest quantity and diversity of microorganisms would be present in the carpeting and high human activity samples. More broadly, we anticipate that our data will help to elucidate the role of
building design in modulating microbial resuspension dynamics induced by human traffic patterns between indoor and outdoor environments. In a college academic building, 24 air samples were collected over carpeting during high (n=6) and low
(n=6) human activity periods and over linoleum during high (n=6) and low (n=6) activity. DNA was extracted, amplified using prokaryotic 16S primers, sequenced using the lllumina MiSeq platform, and analyzed with the Qualitative Insights into
Microbial Ecology statistical package. While only preliminary data analysis has been completed, 227 sequences were yielded across 15 samples. Sequence richness was found to be statistically greater for high activity samples in comparison to low
activity samples (p<0.05). All samples yielded much lower microbial diversity than expected, which may be attributed to DNA extraction or sampling protocols.

Introduction:
- Microbial ecology applies ecological principles of
diversity to microorganisms interacting within a
given area, known as a microbiome*?
- Studies of indoor microbiomes provide insight into
pathogen dispersal and building design??
- Dispersal mechanisms serve as sources of diversity*
- Anthropogenic disturbances have been linked to
dispersal via microbial resuspension:
- Human activity correlated to resuspension
of particulate matter®> and human/outdoor-
associated taxonomic groups® /-8
- Particle resuspension rates elevated with
carpeting and depressed with metal flooring”

Current Study Rationale:

- Most investigations focus solely on abiotic
components of air and a single flooring type

- Rise of high-throughput, culture-independent
sequencing greatly facilitates taxonomic analysis
Objective:

How is the phylogenetic profile of indoor air
influenced by variations in flooring type and human
activity?

Results:

Materials and Methods:
- Air sample collection in a college academic building
- Two variables and four treatments (N=24):

6 High Activity/Carpeting 6 High Activity/Linoleum

6 Low Activity/Carpeting 6 Low Activity/Linoleum

- 0.45 um filter membrane DNA extraction

- 16S rRNA lllumina tag PCR to amplify V4 region
- Sequenced using the lllumina MiSeq Platform

- Analysis via Qualitative Insights into Microbial
Ecology statistical package

- Pre-PCR DNA concentrations: Range of 0.024 — 0.08 ng/ulL
- Post-Quality Filtering: 227 sequences across 15 samples, 9 samples yielded no

sequences

- Average Q score >30 across 250 base reads (equiv. to 99.9% nucleotide accuracy)
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Figure 1: Number of sequences
across activity conditions.
Quantities significantly different
for high activity versus low
activity (p<0.05).
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Figure 2: Number of sequences
across flooring conditions. No
significant difference in sequence
quantity when comparing
flooring type.
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P__ [Thermil;c__Deinococci;o__ Deinococcales;f __Deinococcaceae;g_ Deinococcus

P__ Verrucomicrobia;c__ Verrucomicrobiae;o__ Verrucomicrobiales;f _ Verrucomicrobiaceae;g__Luteolibacter
M P__ Proteobacteria;c__Gammaproteobacteria;o__Pseudomonadales;f __Pseudomonadaceae;g__Pseudomonas
B P__ Proteobacteria;c__Gammaproteobacteria;o__ Alteromonadales;f__ [Chromatiaceael;g__
B P__ Proteobacteria;c__ Epsilonproteobacteria;o__ Campylobacterales;f _Campylobacteraceae;g__ Arcobacter
B P__ Proteobacteria;c__ Betaproteobacteria;o__ Burkholderiales;f __Comamonadaceae;g__ Acidovorax
B P_ Proteobacteria;c__Alphaproteobacteria;o___Rhodobacterales;f __Rhodobacteraceae;g__ Rubellimicrobium
B P _Proteobacteria;c__ Alphaproteobacteria;o__ Rhizobiales;f _Methylobacteriaceae;g_ Methylobacterium
B P _Planctomycetes;c__ Phycisphaerae;o_ WD2101;f ;g
B P__ Cyanobacteria;c__Oscillatoriophycideae;o__ Chroococcales;f __Xenococcaceae;g
B P__ Cyanobacteria;c__Chloroplast;o__ Stramenopiles;f _;g

P__ Bacteroidetes;c_ [Saprospirae];o__ [Saprospirales];f _ Chitinophagaceae;g__
M P_ Bacteroidetes;c__ Flavobacteriia;o__ Flavobacteriales;f _ Flavobacteriaceae;g__Flavobacterium
B P_ Acidobacteria;c_ RB25;0_ ;f g

B P _Acidobacteria;c__ Acidobacteriia;o__ Acidobacteriales;f _ Koribacteraceae;g__ Candidatus Koribacter

Figure 3: Genera Abundances Across Sampling Conditions, HA = high activity
and LA = low activity

Results (Continued):
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Figure 4: Total Genera/Unique General Across Sampling Conditions

Discussion:
- No substantial conclusions possible from
data set
- Significant difference in terms of sequence
abundance between activity conditions
- Few sequences yielded suggests errors
with DNA extraction or sample collection

- Statistical power limitations
- Need to optimize duration and flow rate of
sample collection in future experiments
- Will continue analysis of alpha and beta
diversity indices for samples
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