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The Centre for Integrative Physiology

In 2004, the University of Edinburgh established the Centre for Integrative Physiology (CIP) as an
interdisciplinary research centre of the College of Medicine and Veterinary Medicine (CMVM), hosted
within the School of Biomedical Sciences.

The CIP fosters outward-looking multi-disciplinary research programs in fundamental physiological
mechanisms and pathways relevant to human function and disease with the goal of understanding
Integrative Physiology, the function of gene products at the cell, organ and whole animal level. Scientists
use state-of-the-art genomics, proteomics, imaging and informatics technologies to develop predictive
models and in vivo analyses.

IMPACT Facility

IMPACT (Image Analysis, Multiphoton, Confocal Technologies), the imaging facility located within the
University of Edinburgh medical school, has the capability to image living physiological samples and is
comprised of confocal laser scanning, Leica and Zeiss microscope systems coupled with a Coherent
ultrafast mode-locked Ti:Sapphire laser for femtosecond and picosecond multiphoton applications, and
fluorescent lifetime imaging.

The Leica microscopes, coupled with a switchable TCS-NT laser-scanning unit, can be fitted with a
temperature and CO, environmental chamber. The Zeiss LSM510 units have multiphoton laser capability,
a Becker and Hickl fluorescent lifetime imaging unit and also can be fitted with a controllable temperature,
humidity and CO, environmental chamber.

The IMPACT facility incorporates many software packages that offer the ability to extract quantitative
data. Widely used software applications include:
- Bitplane image analysis packages,

Imaris Surpass for 3D image editing, quantitative analysis and processing functions,

Huygens from Scientific Volume Imaging B.V. for image restoration,

Imaged, an open source image processing and analysis Java application,

Zeiss Image Examiner,

Leica Confocal software and

Volocity image analysis packages.

Data Management Needs

When Dr. Rory Duncan started his laboratory group several years ago he knew he had to find a data
management solution. The CIP had spent a significant amount of funds on software licenses and desired
to maximize their return on investment and retain all data. Data is a research laboratory asset; to utilize it
historically it needs to be preserved.

Single cell analyses with quantitative imaging produce massive amounts of data. Each image can be 500
megabytes or more and can generate 4-5 times as much data in reprocessing methods. Dr. Duncan
wanted to integrate existing software applications with the data management system, maintain and track
data over time so that it could be accessed even when individuals within his group, such as graduate
students, left to take other positions and he wanted to selectively share data with collaborators in different
European institutions.

The data management methods currently in use were time consuming and uncoordinated. They involved
burning data to DVDs and individually designed tracking systems on Excel spreadsheets.
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Biotrue Collaborative Data Management System (CDMS)
Dr. Duncan chose the Biotrue Collaborative Data Management System (CDMS) as his research group’s
database management application for several reasons.
1. They could develop a file naming convention and mandate its use globally by the group to
facilitate search and share capabilities.
2. The web-based Biotrue CDMS had security systems in place that allowed controlled collaboration
within the CIP research group as well as with collaborators in geographically distant locations.
3. The Biotrue CDMS had an existing file parser to parse the metadata from the Zeiss software
(Figure 1).
4. The Biotrue CDMS with its dedicated server could manage the massive amounts of data the
research group would generate.
5. The Biotrue CDMS is cross-platform. Much of the image processing and analysis in Dr Duncan’s
group is performed using Linux operating systems; the Biotrue CDMS functions well in that
environment.

Q) Go Bagka Level : : ; 9 Hide Metadata: =t Brint This
Fileset Information
Location Biotrue » Demo Lab » Confocal » Zeiss images
Filesat Name Zeiss images | » Download
Creator Jeff Stuckey
Created 05,/18/2007
. o = Scan Stack Size .
LSM File Name Description Notes Date/Time Mode (Pixel) Stack Size (pm)
EGFP source reference COS-7 cells, EGFP_SHP1 CS mutant, only |05/13/02 14:15:13|Plane 1024 x 1024 x 1|/62.84pm x 62.84um x 1.00pm
spectrum cytosolic expression Specimen: Anette
Boehmer, University Jena, Germany
GFP_YFP II Living cells, GFP Use Lambda Stack for Linear Unmixing 10/19/01 13:58:55 Plane 1024 x 1024 x 1 62.54pm x 62.84um x 1.00pm
free, YFP_SHP1 with reference spectra from previous
fusion records. Compare with ACE. Specimen;
Annette Boghmer,
Fly Eye AF Autofluorescence in Use as reference spectrum for 09/30/02 09:17:38|Plane | 1024 x 1024 x 1|73.12pm % 73.12pum x 1.00pm
g Drosophophila Wild autofluorescence Specimen; Dr. Otto
Type retina Baumann, University Potsdam, Germany.
YFP source reference COS-7 cells, YFP free, no specific 05/13/02 14:30:59 Plane 1024 x 1024 x 1|84.02pm x 84.02um x 1.00pm
spectrum localisation Specimen: Anette Boehmer,
University Jena, Germmany
SYTOX Green source reference COS-7 cells, Sytox Green in 05/13/02 14:46:50 Plane 512 x 512 x 1 |73.12pm x 73.12pm x 1.00pm
spectrum nucleus Specimen: Anette Boshmer,
University Jena, Germany

Figure 1 The Biotrue CDMS parses acquisition data from Zeiss confocal microscope .Ism files and generates thumbnails. The
thumbnails facilitate rapid visual browsing and identification of image files of interest, while the acquisition data is fully searchable.

The web-based Biotrue CDMS enables scientists, in biomedical research laboratories, to easily store,
manage and share all types of instrument and analytical data files, including imaging data, and other
documents, from multiple locations. Data is stored on a central server, facilitating data backup.

The Biotrue CDMS has a familiar graphical interface accessed through almost any Internet browser;
users can input and access their research data from any web connection. At the same time,
administrators control access, according to set security preferences; different users have different rights.

Underlying the interface is a robust database with advanced display and powerful search capabilities.
Header or key data (metadata) is parsed from many file types, associated with the files, and can be
displayed and searched within the Biotrue CDMS interface and from external adjunct processes.

Using the Biotrue CDMS to streamline workflow and e nhance collaboration
The main objective was to use the Biotrue CDMS to streamline workflow, making the research group
more efficient, and to enhance collaboration within the group as well as with scientists in other institutions.

First a structured naming convention was developed and its use mandated throughout the research

group. The naming convention starts simply with the date. Underlying folders and subfolders start with the
date and all processed data is linked to the raw data. Since the Biotrue CDMS allows users to filter data
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by user and date, the naming convention made it easier to locate data even if research personnel
transitioned.

Importantly, the Biotrue CDMS is not restricted to image data. Dr Duncan’s group also uses it to store
records relating to the many cDNA plasmids they have constructed. Each construct has a number, a
name and a creator associated with it, and a sequence file with a map. Subsequently, image data
acquired from cells where constructs were used have this plasmid information included in the metadata.
In this way, searching the Biotrue CDMS with a construct number reconciles the primary sequence of a
plasmid with every image ever acquired when the plasmid was used.

When “fixed” samples are used, each slide is affixed with an adhesive label containing the naming
convention etc, in a 2-D barcode. This assures that the data are entered correctly and are maintained
with the samples. Furthermore, the Biotrue CDMS can accept input from barcode readers, so that simply
scanning a slide with the barcode reader inputs metadata into the Biotrue CDMS, and allows the Biotrue
CDMS search functions to quickly extract every image acquired from a particular slide, along with its
metadata and experimental details.

For the past three years, all
data has been stored in the
Biotrue CDMS streamlining
day-to-day workflow as well
as manuscript and
presentation development.
Metadata from the Zeiss
software is  automatically
parsed into the Biotrue CDMS
using a provided file parser.
The Biotrue CDMS allows
researchers to print out
referral data pages, which
contain filename, thumbnails,
notes, date and other
information (Figure 2). These
are kept in each person’s lab
book for reference along with
other research
documentation.

Figure 2 Example of reference page data from the Biotrue CDMS.

Using manuscript development as an example, data stored in a centralized location facilitates quick
development of figures and allows for manuscript modification collectively by the group, whether they are
in the laboratory or off site. Final manuscripts versions are stored in the Biotrue CDMS for historical
access. In addition each user has a presentation folder with subfolders for each individual Power Point
presentation allowing easy sharing of slides and images, eliminating duplication effort.

The research group collaborates with scientists throughout Europe. Before implementing the Biotrue
CDMS, the files, which are too large to email, had to be burnt to a DVD and sent through the postal
system causing delays. One of the benefits of the Biotrue CDMS is the ability to temporarily, selectively
share data with collaborators in geographically distinct locations. These distant users have restricted
access and a time window to retrieve designated files (Figure 3).
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Figure 3 Modern biomedical research depends on collaboration. The Biotrue CDMS allows researchers to restrictively share data
with scientists around the world with a few mouse clicks.

Future Plans

For security purposes, the research group prefers to keep all data in a centralized location. However, they
just added another user on a different campus and are rapidly running out of space on their server. The
current server holds 2.5 terabytes and currently only about 522 gigabytes of space are left. Inmediate
future plans call for expansion of data storage.

In addition the research group plans to automate more data transfers in the future to continue to
streamline workflow and preserve their data assets.

Summary

The Biotrue CDMS was adopted when this CIP research group was established and allowed them to
develop systems that organize, preserve and share their most important asset, their data. The Biotrue
CDMS has a familiar graphical interface accessed through almost any Internet browser; users can input
and access their research data from any web connection according to their set security preferences. The
Biotrue CDMS system acts as the research group’s central data repository, streamlines workflow and
enhances collaboration within the group and with their many collaborators throughout Europe.
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