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Background Vocabulary

Terminology

Genes
Genetic Variations
DNA markers

I SNP are the most common
I Usually have 2 alleles
I Genotype
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Background Motivation

High throughput genotyping

Illumina BeadArray technology

1

1source: Illumina Inc
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Background Motivation

Genotyping Application

Illumina technology
I 500K genotypes
I Genotyping has become inexpensive

Genotyping can be used in genetic studies e.g. linkage studies,
population diversity
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Background Motivation

Genetics in the News
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Background Motivation

Main Idea

1 High throughput genotyping technology
I What can we do with our genotype?

2 Disease associated genes/ markers
I What are my risks?

New Application
Create a tool to apply genotype data for prediction
of diseases.
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Background Goal

Project

Create a prototype web-tool that utilizes the genotyping data to
predict a risk profiles for individuals

I Input: Genotype data
I Output: Prediction of potential diseases with associated risk for an

individual

Access: restricted
Users: genetic counselors
Implications
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D-GRIP Overview
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D-GRIP Input

D-GRIP Input
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D-GRIP Input

D-GRIP Input
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D-GRIP Core

Structure

1 Parse input data and store in a database
2 Query a DNA-disease database and compare input to known

disease associated genotypes
3 Calculate a risk score for each disease

What is needed?
DNA-disease database
Model for risk calculation
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D-GRIP Core

Focus on Alzheimer Disease for Prototype

2

2Bertram et. al 2007
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D-GRIP Risk Prediction

Calculating Risk

Paper by Yang et. al 2003, Improving Prediction of Complex
disease by testing for multiple Disease-susceptibility genes
Created a statistical model:

1 For a given set of genetic tests G, compute likelihood ratios, LR(G),
using logistic regression

2 Calculate posterior probability of developing disease, given set of
genetic tests G and pretest of disease P(D)

P(D|G) =
LR(G) · P(D)

[1 − P(D)] + LR(G) · P(D)

Advantage
Method permits use of external information.
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D-GRIP Output

Output
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D-GRIP Results

Issues and Observations

Number of disease entries
Manual mining of Literature for other diseases
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D-GRIP Results

Issues and Observations

Number of disease entries
Manual mining of Literature for other diseases

Observation
Lack of organized information on genotype to phenotype
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Future Work Next on the List

More work

Refine risk model
Incorporate haplotype data
More entries into disease database
Features to web interface
Testing and feedback from users
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Future Work Thank you
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