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Project Description:

Background

A unique combination of digital microscopy and bioinformatics tools is implemented in our
Genetic Pathology Evaluation Centre (GPEC, http://www.gpec.ubc.ca) to facilitate cancer
translational research and telepathology consultation in patient diagnosis. DNA microarrays have
generated vast amounts of data and many bioinformatics algorithms have helped to sort these
data in @ meaningful expression profiles. These results need to be validated, ideally at the
protein level, and assessed forclinical relevance.

Tissue microarrays (TMAs) permit high throughput analysis of standard formalin-fixed,
paraffin-embedded clinical material, enable direct correlation of biomarkers with histopathology
(the diagnostic gold standard) and minimize consumption of valuable tissue specimens (Kononen
et al. Nature Med 1998;4:844-7). They also allow parallel analysis of hundreds of archival
specimens linked to mature outcome data, permit ready comparison to other biomarkers
assessed on the same specimens, and accelerate translation of results into diagnostic use.

In order to speed up analysis of tissue microarray samples, a digital image capturing device,
BLISS (http://www.bacuslabs.com), was purchased. This machine consists of a high-quality
microscope with a computer-controlled motorizedstage, and user can scan the tissue specimen
slides with any installed objective lens. After scanning, the images are transferred from the
workstation to a Window2003 server connected to the same network. Our collaborators can
access our server address (http://bliss.gpec.ubc.ca/) using conventional internet browsers or by
downloading the free version of Webslide Browser from Bacus Labs to view the digital images
corresponding to their research projects. This allows immediate access to the slides, avoiding
sending them off through mail; collaborators can interpret the slide of their interest at the same
time remotely. Furthermore, the speed of visual scoring of the tissue microarray slides is
increased and errors reduced. This technology has also allowed us to correlate sequential slide
idmages Iin the z-dimension, archive images in a secure, backed-up fashion, and publish primary
ata online.

Project Details

Since the interface of the BLISS Webslide Browser lacks searchable functionality and correlation
with other data files, we have developed a customized web database application
(http://www.gpecimage.ubc.ca). The database correlates the images with other information that
includes the corresponding biomarker expression scores and tumor diagnoses. This relational
database is hosted on a MySQL server running on an OpenNA Linux server in the same network
as our Windows server. To facilitate searching and sharing of these data, we have developed an
online front-end web application written in PHP programming language, using Apache as our web
server. All of our Linux and Windows servers are protected behind a secure firewall administered
by the UBC Faculty of Medicine network administrator. Users are assigned different
authentication power to log in to the database, and do queries such as searching images by
scores, tumor diagnoses, biomarkers of their interest, or a combination of different criteria.
Results matching the criteria are displayed with static JPEC images stored in the Linux box to
reduce the loading time. Our users then have the option to view the image in real-time
magnification, allowing them to view the image using higher or lower objectives and pan across
the primary image. This is done by grabbing the scanned images from our Windows 2003 image
server and displaying them using BLISS's java applet embedded in our web page. We have
utilized this image database in a new scientific publication allowing peer-review of the raw data
(Ng TL et al. Modern Pathol 2004 Sep 17 [Epub ahead of print]). On-line publication of primary
microscopic image data is quite a new application, and matching this to panning and
magnification control in tissue microarray data is entirely novel.



