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This work focuses on the design and imple-
mentation of a Database (DB) for DNA fragments
isolated from primary biological aerosol particle
(PBAP) samples (Després et al. 2012 and refer-
ences therein), along with all relevant information
such as taxonomic, sampling, locational and mete-
orological information. A data structure was de-
signed, according to the relational model (Codd
1970), that maximises flexibility, eliminates data
redundancy and logically links all relevant data
needed for analyses. The data structure was imple-
mented using the open-source relational DB man-
agement system (RDBMS) MySQL.

For testing and subsequent analysis, data
from 1179 plant sequences were imported, that
were sampled in Mainz from March 2006 to April
2007. The sequences were attributed to 158 plant
OTUs (Blaxter et al., 2005) which were used for
taxonomic identification. Taxonomic tree infor-
mation for the OTUs was stored according to the
Nested-Set-Model (Celko, 2004).

Using SQL-queries, the plant data-set was
analysed. Generalised queries were written that
calculate Chaol, Shannon index, Shannon even-
ness, Simpson index, Simpson Diversity and the
normalised species richness for the meteorological
seasons including the normalised standard error.
Using the generalised queries, values were extract-
ed for various subsets of the data-set. Three meth-
ods were developed to normalise OTUs found on a
sample, which were used for statistical analysis
(Pickersgill 2013).

In addition data from a literature search con-
cerning the discovered plant species was imported
e.g. the pollen size, pollen count, or flowering peri-
od. This allows in-depth analysis e.g. the compari-
son of pollen size and species detection on coarse
vs fine particle filter samples with a cut-off at 3 um.
Even though the literature shows that the pollen
size starts at ~20 um for the smallest pollen (Fig.
1), 42% of the total OTUs from Mainz were sam-
pled on the fine particle filters. We assume that this
plant-DNA originates either from other fragmented
plant tissues or from pollen that have burst. This is
interesting, as by this bursting process respirable
allergens become free and cause pollinosis in hu-
mans.

There is a need for using DB management
systems to research and analyze the growing data
set under the background of pollinosis and other

interactions of bioaerosols with the biosphere and
the atmosphere.
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Figure 1. Pollen size (blue) of analyzed plant spe-
cies of a fine particle filter with a cut-off of 3 um
(orange) in Mainz, Germany.
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