
Bringing Computational Biology to the High 
School Classroom to Narrow QTL

Abstract
To narrow quantitative trait loci (QTL) associated with Obesity
Related Diabetes (Diabesity), two areas of the mouse genome
were interrogated using multiple applications of existing
bioinformatics tools with a graded score assigned to each,
narrowing the list of most likely candidates by a factor of ten,
from 600 to less than 60. The techniques rely on phenotypic
expression and sequence information where points are
assigned for 1) identical QTL in homologous regions in other
species, 2) Human Genome-Wide Association Study (GWAS),
3) known gene function via ontologies, 4) expression of mRNA
in relevant tissue, 5) differential mRNA expression between
strains. Additional points were assigned based on evaluation
of 6) haplotype blocks, 7) Haplotype Association Mapping
(HAM), and 8) potential functional change predicted by single
nucleotide polymorphism (SNP). This extensive and objective
approach for applying appropriate weight to diverse sources
of evidence reduces the bias resulting from over reliance on
existing knowledge of the genes in the region. Results
implicate not only genes that have been associated with
diabetes such as Recql4, Atxn10, and Ppara, but also others
that deserve further consideration.
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Conclusions

The results of this objective approach, simultaneously using
multiple techniques, point toward genes already associated
with glucose metabolism and others that have no known
relationship. Both should be given further consideration as
key contributory factors of diabesity.

The advantage of the first three, literature-based, techniques
is that work has already been completed and reviewed.
However, to focus too heavily on these three is to risk missing
some as yet undiscovered gene function. The remaining five
techniques, utilizing databases of evidence of gene action and
impact of molecular differences, constitute vast untapped
resources which may either support the literature or point in
some alternate direction.

As a methodology, the two critical questions that remain are
whether the techniques are sufficient and, equally important,
whether or not the weighting of the techniques is appropriate.

Introduction
Analysis of a NZOxNON reciprocal backcross suggested the
presence of QTL on eight different chromosomes contributing
to body weight, plasma insulin, plasma glucose, BMI, and
leptin (Reifsnyder, Churchill et al. 2000). While multiple
interactions were identified between chromosomes and
maternal environment, links from QTL to genes have been
illusive. Outlined here is an approach to integrate multiple
bioinformatic tools in an attempt to narrow the diabesity QTL
(diabetes + obesity) on mouse chromosome 15:63-102 Mb.
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4) Tissue Expression
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