Summer Undergraduate Research Interns, 2005
Delaware INBRE Program
(NIH NCRR 2P20RR016472-04)

Use of Bioinformatics Approaches to Identify Novel Cancer
Biomarkers

R V. - — = —_ e
Use of Bioinformatics Approaches to Identify Novel
:/!'-.!' Cancer Biomarkers

el Moaica L. H anid *Whary O, Farch-Care

Monica L. Holland*, Ben Rohe?, and Mary C. Farach-Carson?
! Delaware Technical & Community College, Wilmington, Delaware
2 Department of Biological Sciences, University of Delaware

An urgent need exists to identify new biomarkers that will detect patients at risk for development
of colon cancer. The initial purpose of this research was to use a bioinformatics approach to
discover novel biomarkers associated with cell transformation in colon cells.
ERp57/GRP58/1,25-D3 MARRS is a redox sensitive protein found in intestinal epithelial cells
that facilitates ion transport in response to vitamin D hormone. Disruption in the function of this
protein interferes with differentiation of colonic cells and may augment tumorigenesis. This
research served to identify a family of genes (cluster) that are co-regulated with 1,25D3-MARRS
in the mouse genome expression map. Quantitative analysis of transcriptional co-expression is
a tool that has been used to investigate regulatory networks and to predict the functions of new
genes found by genome sequencing. To form the mouse gene prediction database
(http://mgpd.med.utoronto.ca/), microarray expression data was created for approximately
40,000 known or predicted mRNAs in 55 mouse tissues. Data obtained from analysis of
custom-built oligonucleotide arrays was used to show that quantitative transcriptional co-
expression is a substantial predictor of gene function and regulation of expression. The mouse
prediction database, MGPD, was used in this work for the initial analysis of genes likely to be
co-regulated with 1,25D3-MARRS with the assumption that the regulation of expression of
mouse and human genes are similar. Selected genes were chosen for further analysis from the
MGPD cluster based upon their similarity of expression, predicted function, and presence in
colon. Specific functional response elements were searched for in the predicted 5’ promoter
sequences (1000 bp upstream of transcriptional start site) of the selected genes. Each gene
was scored based on the number of specific elements of interest that were found. Antibodies to



1,25D3-MARRS and to the chosen gene products will be used to perform immunofluorescent
staining to determine 1) if they are present in colon cells (IEC-6 or IEC-18 cell line); 2) if they
also are present in colon tumor specimens; and 3) if they are co-expressed with 1,25D3-
MARRS. In the long term, it is hoped that this protein cluster approach will prove useful for
identification of new candidate biomarkers for colon cancer. This work was supported by the
NIH NCRR INBRE grant to Delaware, grant number 2P20RR016472-04 and by a grant from
NIAMS AR48554.
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Histology is the branch of science that deals with microscopic cell identification,
structure, and organization into various body tissues. The histology technician prepares
tissue specimens (both human and animal), for the pathologist to examine for
diagnostic, research, or teaching purposes. From fixation to the staining of tissue
specimens, it is important that each step in the process be executed properly to ensure
a high quality microscope slide. A poorly prepared slide is difficult for the pathologist to
read and cannot be utilized for patient diagnoses. The tissue samples presented here
are of prostate and bone, extracted from mice. These specimens are used for prostate
cancer research. Aside from the prostate tissue itself, the bone study is vital to this
project, as this is the site of prostate cancer metastases.

Currently a student in the histotechnology program at Delaware Technical and
Community College, the INBRE grant has provided me the opportunity for a tremendous
head start in acquiring the practical skills necessary to become a licensed
histotechnician. Dr. Robert A. Sikes had a backlog of fixed tissues that needed to be
placed onto slides for microscopic examination as part of his prostate cancer research.
With his assistance and that of many others affiliated with this project, | was able to
prepare approximately 2000 slides. This opportunity has allowed me to work as a
histotechnician before my clinical internship requirement. Funded by NIH NCRR INBRE
grant to Delaware, grant number 2P20RR016472-04.



The Effect of SC-2-71 on Angiogenesis in a Mouse Model

Jonathan Odle?!, Vesi Cooke?, Ulhas Naik?, Robert A. Sikes?, Claire

Jacklin?, Michelle Hart?, and Carlton R. Cooper?
! Histotechnician Program, Delaware Technical & Community College
2 Department of Biological Sciences, University of Delaware

Vascular endothelial growth factor (VEGF) and basic fibroblast growth factor (bFGF) are
growth factors known to induce angiogenesis. They are the two major angiogenic
growth factors and they play an important role in the growth and stabilization of new
vessels. In our experiment we wanted to see the effects of a novel thalidomide analog
SC-2-71 on blood vessel recruitment into matrigel plugs secreting VEGF and bFGF in
mice. The hope was that SC-2-71 would inhibit angiogenesis in the treated gels and
prevent new blood vessel growth into the matrigel, which is serving as a tumor mass
secreting antigenic factor. After removing the matrigel from the mice we will be
sectioning and staining the matrigels using hematoxylin and eosin for microscope
viewing. We will then count the blood vessels that have grown in order to see if the SC-
2-71 was effective in preventing VEGF, bFGF or both from recruiting any blood vessel
growth within the matrigels. This project was supported in part by the NIH NCRR INBRE
grant to Delaware, grant number 2P20RR016472-04.



