Biodiversity informatics in the classroom: blending biology and
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INTRODUCTION PIPELINE

Patterns of genetic diversity within species contain information
about the history of that species, including how it responded
to historical climate change. Researchers in many disciplines
collect DNA sequence data from hundreds of samples and
deposit these in open-source online data repositories, such as
GenBank and BOLD. The existence of georeferenced DNA
sequence data in databases can enable novel comparative
analyses in ecology and evolution.

eﬂualiw Control o Combine Datasets o Compile Metadata r 5 [ -
remove duplicates, record add filtered BOLD data to gather available metadata . li.'q
changes, and flag suspicious previously collected NCBI and write to output file

sequences and coordinates and GBIF data E
o Merge for Jd

® merge records by » 9] details provided in Fig. 2 o o o o

accession number

0 DNA Sequence

phylogatR
® o — Alignment

assign gene symbols, 2,631,792 . 87,852

Standardization concatenate sequences by georeferenced ' total number
limit species names to gene and species, align the sequences of species

] binomial nomenclature resul[ing DNA sequences,
@ Quality Control and trim DNA alignments
remove duplicates, record
changes, and flag suspicious
sequences and coordinates

In order to facilitate these types of analyses on the largest
possible scale from thousands of species, we developed
software that parses data from several repositories of
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IN THE CLASSROOM

Making data easy to access and reuse is important for researchers and educators who do not have the skills or resources for large-
scale projects, or expensive and time-consuming field and lab work, increasing participation from underprivileged groups and persons
from historically minoritized groups. The iterative process and data management skills necessary for handling large datasets has
increased student confidence in problem solving and organizational skills.
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