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above: Advances in scanning technology allow researchers to 
automate the identification of potentially malignant regions 
(red boundaries) in tissue samples. The computer-aided 
process delivers very accurate, highly consistent results 
in much less time than identifications made by a trained 
pathologist (blue boundaries).

 “The first step involves identifying potentially 
malignant regions by combining color and texture 
features,” Samsi explained. “The second step applies 
an iterative watershed algorithm to separate merged 
regions and the final step involves eliminating false 
positives.”
 The large data sizes and complexity of the algo-
rithms led Gurcan and Samsi to leverage the parallel 
computing resources of OSC’s Glenn Cluster in order to 
reduce the time required to process the images. They 
used MATLAB® and the Parallel Computing Toolbox™ 
to achieve significant speed-ups.
 Speed is the goal of the research project, but 
accuracy is essential. Gurcan and Samsi compared their 
computer segmentation results with manual segmen-
tation and found an average similarity score of 87.11 
percent. 
 “This algorithm is the first crucial step in a 
computer-aided grading system for Follicular 
Lymphoma,” Gurcan said. “By identifying all the 
follicles in a digitized image, we can use the entire 
tissue section for grading of the disease, thus providing 
experts with another tool that can help improve the 
accuracy and speed of the diagnosis.”  ■

Modeling retrotransposons’ role in cancer
 Recently, large-scale sequencing projects have described the complete DNA 
blueprints for humans, the mouse and other organisms. This work highlighted the 
surprising fact that almost half of all mammalian DNA genomes is made up of mobile 
genetic elements called retrotransposons. These virus-like retrotransposons, some-
times called “jumping genes,” can move from one chromosomal location to another, 
causing variation between individuals or lineages and occasional genetic disruptions 
resulting in diseases including cancers. 
 The controls and consequences of movement by these mobile elements are a 
focus of research for David Symer, M.D., Ph.D., and Keiko Akagi, Ph.D., in the Depart-
ment of Molecular Virology, Immunology and Medical Genetics and the Human 
Cancer Genetics Program at The Ohio State University Comprehensive Cancer Center. 
 Symer and Akagi access OSC’s Glenn Cluster to run various genomic alignment 
programs to align hundreds of millions of short sequence genomic traces – massive 
datasets generated from previously unsequenced individuals or cells – against the 
enormous reference genome assemblies for human, mouse and other organisms. 
They also utilize RepeatMasker and other data-intensive bioinformatics programs.
 “Our long-term goal is to understand the biological and evolutionary roles played 
by transposons. These ‘jumping genes’ are major drivers of genomic variation. They 
can affect gene expression and structure, chromatinization and chromosomal struc-
tures,” said Symer. “We’d like to exploit practical applications of this new knowledge, 
to improve diagnosis and treatment of human cancers and other diseases, and by 
modeling such processes in other organisms.”  ■
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