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The UTBiome is a new initiative designed 
to use the UT campus as a “living 
laboratory” to engage the campus 
community in the collection, analysis 
and public release of environmental data 
from across campus.  A unique feature 
of this project is the development of 
an open access, web-based mapping 
platform (https://wikis.utexas.
edu/pages/viewrecentblogposts.
action?key=UTBIOME, or just http://
tinyurl.com/UTBiomeMap) to make 
this data readily available to a wide 
range of users within and outside of the 
university.  Both indoor and outdoor 
environments, including Waller Creek, 
are being investigated in this effort 
to answer a diverse set of scientific 
questions.  Waller Creek is particularly 
interesting as it is the site of several 
new and proposed projects including 
the downtown tunnel and the Dell 
Medical School. Also, the creek passes 
directly through campus and provides 
a convenient location for students to 
learn about field sampling and data 
analysis associated with water quality 
investigations.  In the study reported 
herein, students and faculty across 
campus explored the influence of the 

campus on the water quality in the 
creek and characterized the bacterial 
communities present.  

Waller Creek Sampling and Analysis

Over 250 undergraduates and 
graduate students from science and 
engineering have been involved to date 
in the collection of biological samples 
(water and biofilm swabs) as well as 
environment metadata associated with 
key water quality metrics including 
temperature, nitrate, phosphate, 
dissolved oxygen, alkalinity, pH, turbidity 
and fecal indicator bacteria. Thirteen 
locations were targeted along Waller 
Creek, including two storm water pipes 
that flow into the system. Two of the 
thirteen locations, (one located at the 
point the creek enters the main campus 
and one located near the point the creek 
exits the main campus) were intensively 
studied over a 24h sampling period.  

In addition to the real time 
measurements collected in the field 
and the associated laboratory analyses, 
total genomic DNA was extracted from 
selected water and biofilm samples.  
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More than 50 samples are being 
sequenced using paired-end Illumina 
MiSeq at the Genomic Sequencing and 
Analysis Facility (GSAF) at UT Austin to 
delineate the diversity and taxonomic 
identity of the microbial community 
present.  

UTBiome Map

A homepage has been created to 
describe the UTBiome project and 
allow visualization and download of 
the collected data (Figure 1). The home 
page is divided into four parts: the top 
region is the header, which includes 
links to sister pages that explain more 
about the project, the UTBiome team, 
a blog that documents how the sample 
data have been analysed, and a link to 
our funding partner LIFT. The top right 
corner in the header section provides 
links to our social page is divided into 
two regions. On the left side, the Explore 

panel displays information about the 
map features. The lower left content 
panel contains the contact information, 
acknowledgements to our funding 
source and some copyright information. 
A public‐friendly interface is provided 
through the map and short “blurbs” 
summarizing interesting findings at a 
particular location. We are working 
with the Dr. Sharon Horner at the School 
of Nursing to help us to best convey the 
key results from the UTBiome project 
to a broad audience. 

UTBiome Workflow

In order to fully engage UT Austin 
students and community, the UTBiome 
team has been using an interactive 
and innovative workflow involving 
technology, automation, and social 
media. The main steps in the workflow 
are collection, data curation, and data 
visualization, as described below. A data 

 

management system was designed and 
implemented for both ‘online’ data 
input through students’ mobile 
phones and to facilitate sample tracking 
(Figure 2).  

Data Collection and Curation

For data collection, the UTBiome team 
created a sample tracking System using 
Google forms, QRCODEs to label the 
sampling kits, and cell phone apps 
(Figure 2). Each group of students has 
access to a Google form, on paper as 
well as on a mobile device. The groups 
scan the QRCODE on the sampling kits 
using a QRCODE scanning app on their 
mobile device and are automatically 
taken to the corresponding Google 
form, which enlists related parameters 
that are required to be collected during 
a sampling event. The groups collect 
data on site and record vital information 
about the location of the sampling 
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Figure 1: Website view of the UTBiome website: on the dashboard the dissolved oxygen data 
from one sampling can be observed.
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site combined with other important 
environmental data. Upon submitting 
the forms from their mobile devices, the 
responses are collected automatically in 
a central location and are ready for data 
curation. 

Data curation involves checking the 
appropriateness of the data submitted 
by the sampling groups. Selected 
samples from each sampling event are 
sent for sequencing to obtain further 
information about the microbiomes 
characterizing the sampling site. 
Curated data and related metadata are 
then uploaded to the online mapping 
platform.

Data Visualization and Communication

A significant output of the project is 

the publicly accessible web-based 
UTBiome platform. While hosting the 
environmental data collected, the 
mapping platform is envisioned as a 
foundation that can be used by the 
broader community for a variety of 
environmental, energy, infrastructure 
or even health related coursework or 
research. An ArcGIS map server is used 
to host map services. These are then 
input into the web app that appears as 
the public face of UTBiome online. The 
workflow is made automatic and scalable 
such that it can take in new data in the 
future and is easy to maintain and host. 
The web app also narrates the story 
of the sampling process by showing 
pictures of the sampling groups and sites 
in an interactive manner with the map 
and connects to popular social media 
sites such as Facebook (www.facebook.

com/UTBiome) and Twitter (@UTBiome).

The online platform design provides 
open access to the environmental and 
microbiological information gathered 
and allows students, faculty and 
the public to learn more about the 
environment that surrounds us. The 
platform has been designed with a 
double tiered approach: 

(1) ‘general public’ access to provide 
summaries of interest to the broad 
community, and 

(2) ‘research-focused’ access to give 
access to specific datasets. These 
datasets can be downloaded and used 
as the basis to develop new research 
hypotheses and projects in diverse fields. 
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Figure 2: Sample Tracking System: Five steps to maintain samples traceable and facilitate the 
flow of information.


