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Terminology
@ Genes

@ Genetic Variations
@ DNA markers
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Vocabulary
Terminology

@ Genes
@ Genetic Variations

@ DNA markers

» SNP are the most common
» Usually have 2 alleles
» Genotype
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Background Vocabulary

Terminology

@ Genes
@ Genetic Variations

@ DNA markers
» SNP are the most common
» Usually have 2 alleles
» Genotype

SNP1 SNP2 SNP 3
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Chromosomepair2 AACACGCCA..a: TTCGGGGTC.uus AGTCGACCG.uus
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High throughput genotyping

lllumina BeadArray technology

3pm beads
in wells

'source: lllumina Inc Dy <@r <=» <=»r» 2= Hae
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Genotyping Application

@ lllumina technology

» 500K genotypes
» Genotyping has become inexpensive
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Motivation
Genotyping Application

@ lllumina technology

» 500K genotypes
» Genotyping has become inexpensive

@ Genotyping can be used in genetic studies e.g. linkage studies,
population diversity
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Genetics in the News

Evidence of a genetic risk factor for Parkinson's disease

Scientists discover genetic marker responsible for two-fold
i risk of r id arthritis

Stroke Prediction: Which Inflammatory Markers Predict The
Appearance Of A Stroke?

What's your health forecast?

Gene Marker Indicates Prostate Cancer Risk

Gene Variant Associated With Obesity Risk Found With New
Statistical Technique

Researchers discover gene contributing to Alzheimer's

Scientists link autism to new DNA region

Genetic Variation In Parkinson's Disease Study Yields Results
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Main Idea

@ High throughput genotyping technology
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Main Idea

@ High throughput genotyping technology
» What can we do with our genotype?
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Motivation
Main Idea

@ High throughput genotyping technology
» What can we do with our genotype?
© Disease associated genes/ markers
» What are my risks?
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Motivation
Main Idea

@ High throughput genotyping technology
» What can we do with our genotype?
© Disease associated genes/ markers
» What are my risks?

New Application

Create a tool to apply genotype data for prediction
of diseases.
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Goal
Project

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

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

@ Access: restricted
@ Users: genetic counselors
@ Implications

< M. QAT
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Goal
Project

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

» Input: Genotype data
» Output: Prediction of potential diseases with associated risk for an
individual
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D-GRIP

DNA Samples
llumina Machine

Create and Query
DNA-Disease

Demographic
i H

BeadArray Genotype Data

Raw data *y, [~
Tenxt files

Parse input data

Perl/DEI

Local DB

Map Variations to
Genes using dbSNP

DE of parsed
genotype and
demographic Data

Generate integrated Risk
Score (with Confidence
intervals)

lin development]

Output a list of diseases
linked to variations
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RESEARCH
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D-GRIP

D-GRIP Input
1S
J
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DNA Genetic Risk Information Profile

Input user details

Home

Use D-GRIP
Step 1: Fill In Individual Information

" Male & Female

Log out
Gender:
Date of birth:  |19801003
Ethnic Background: EEumpej

Next

e EFAMILY y
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D-GRIP Input

D - GRIRD

DNA Genetic Risk Information Profile

Home Input user details
Use D-GRIP
Log out

Step 2: Upload or Copy/paste genotype information
Upload genotype file OR Copy/paste Data
File name (required): ftestEurope

Type (or select) Filename: Input genotype data:

[European HDOL - GM17001-NA1700L A -
Browse... ln 05118

raz6164 Eurepe - HDO1-01 -
Uplead and Calculate Risk Northern Eurcpean HDOL - GM1T00L-NAL7001

Ia c 0.5560

ra651164 Eurcpe - HDO1-01 -

Northern Burcpean HDOL - GM17001-NAL7001

In G 0.8638

ral1872830 Eurcpe - HDOL1-01 -

lorthern Eurcpean HDOL - GM17001-NAL700L

19 A 0.5757|

Calculate Risk

-
f g, ()
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Core
Structure

@ Parse input data and store in a database

© Query a DNA-disease database and compare input to known
disease associated genotypes

© Calculate a risk score for each disease
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Core
Structure

@ Parse input data and store in a database

© Query a DNA-disease database and compare input to known
disease associated genotypes

© Calculate a risk score for each disease

What is needed?
@ DNA-disease database
@ Model for risk calculation

< M. QAT
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D-GRIP Core

Focus on Alzheimer Disease for Prototype

WHAT'S NEW

ALZHEINER
RESEARCH
FoORUM

NeTworxinc CETUFNE-ITEES

vHome  +Contactls  +HowinCite  »Beomesa Member

Search Papers
Search Indey

»Your Profile  +Login

B

EK

Current Papers
ARF Recommends
Milestone Papers
Search All Papers
Search Comments

NEWS

Research News
Drug News
Conference News

RESEARCH

AD Hypotheses
Current Hypotheses
Hypothesis Factory

Forums
Live Discussions
Virtual Conferences
Interviews

Enabling

Technologies
Workshops
Research Tools

Compendia

Antibodies
Mutations
AlzGene
Research Models

Home: Research: Compendia: Genes: AlzGene

ALZGENE - PUBLISHED AD CANDIDATE GENES
[R[ 5acx | [seancn | [wission] [oiscLainer | [creaiTs]

1]

AlzGene

Updated 28 February 2007

Chromosome: 1 2 3 4 5 6 7 8 9

Gene: |- el =] Searh
Protein; | -- select — x| _Search
polymorphism: [eiex - +| Seamh
study: [Teoex - ¥ _semn

Keyword: |

Display, print, and download the AlzGene database index

The AlzGene database aims to provide an unbiased and regularly
updated collection of genetic association studies performed on
At A Al 1L

2Bertram et. al 2007

RIP

& Print this page
Email this page
T Text size 2]

AlzGene
Recent Updates

-]

ABCAL

[see more]

Cure Alzheimer's Funp 2

cHILD
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Focus on Alzheimer Disease for Prototype

META-ANALYSIS OF ALL PUBLISHED AD ASSOCIATION STUDIES
(CASE-CONTROL ONLY) apoe £2/3/4

[W BAcK | [SEaren | [Wission] [BisELAER | [CREDITS]

apee £2/3/4
APOE (£2/3/3) (AD2 (£2/3/4), MGC1571 (£2/3/4)) [Enires Sene View on PDGene View on 5ZGene

apolipoprotein E (£2/3/4) (Alzheimer dissase 2 (2/3/4)) (™ ZPrateinl

Status: Updated 10 December 2006 ; ** See APOE Methods **+
Polymorphism: |apoee2/3/4 | Display
1) SUMMARY OF ALLELE AND GENOTYPE DISTRIBUTION OF ALL PUBLISHED ASSOCIATION STUDIES (BY ETHNIC GROUP)
Alleles Genotypes
# Case-Control 2-Allele 3-Allele 4-Allele 2/2 /3 3/3 2/4 3/4 4/4
samples
Caueasian 3 AD 0.04 0.58 0.37 7(0.003) | 123 (0.053) | 804 (0.346) | 65 (0.028) | 986 (0.424) |340(0.146)
cR| o008 0.78 0.14 32 (0.009) |425 (0.119) | 2175 (0.609) | 66 (0.018) | B10(0.227) | 66 (0.018)
Asian " AD 0.02 0.70 0.28 0 (0.000) 9 (0.044) 101 (0.490) 1 (0.005) 76 (0.369) 19 (0.092)
ctr|  0.05 0.86 0.09 1(0.001) |113 (0.085) | 986 (0.739) | 16 (0.012) | 210(0.157) | 9 (0.007)
esce AD 0.09 0.56 0.35 2(0.028) | 8(0.111) | 23(0.319) | 1(0.014) | 26(0.361) | 12 (0.167)
African descent z cr| 005 0.76 0.19 100.009) | 10(0.090) | 62(0.559) | 0(0.000) | 34(0306) | 4(00536) | D
o oo
My
LR O\m
2 _
Bertram et. al 2007 o <3 = = Qac
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i et
Calculating Risk

@ Paper by Yang et. al 2003, Improving Prediction of Complex
disease by testing for multiple Disease-susceptibility genes
@ Created a statistical model:
@ For a given set of genetic tests G, compute likelihood ratios, LR(G),
using logistic regression
@ Calculate posterior probability of developing disease, given set of
genetic tests G and pretest of disease P(D)

_ LR(G) - P(D)
PGS = Aoy + LR(G) - P(D)

= 5, CAVRE
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i et
Calculating Risk

@ Paper by Yang et. al 2003, Improving Prediction of Complex
disease by testing for multiple Disease-susceptibility genes
@ Created a statistical model:
@ For a given set of genetic tests G, compute likelihood ratios, LR(G),
using logistic regression
@ Calculate posterior probability of developing disease, given set of
genetic tests G and pretest of disease P(D)

___LR(G)-P(D)
P(DIG) = [1—P(D)]+ LR(G)- P(D)

Advantage
Method permits use of external information.

= CVVRE
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Output

RIP Output

Home
Use D-GRIP
Log out

VanBU GRIP

D - GRIPTOT

DNA Genetic Risk Information Proﬁle

Sample Used Disord

Gene SNP

Europe - HDO1-01 -
Northern European HDO1 Alzheimer disease CHRNBE2 rs4B45378 GIG
- GM17001-NA17001

Alzheimer disease CH25H rs1131706 T
Alzheimer dissase POMT1 rs2018821 AG

Job Details

Sample requested = Europe - HD01-01 - Northern European HD01 - GM17001-NA17001
Job submitted at = March 7, 2007 22:58:48
File Submitted = test2.txt

opulation

Caucasian

Caucasian
Caucasian

Odds
Ratio

1.00

1.00
168

PubMed ID

s, VR

March 2007



Issues and Observations

@ Number of disease entries
@ Manual mining of Literature for other diseases
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Results
Issues and Observations

@ Number of disease entries
@ Manual mining of Literature for other diseases

Observation
Lack of organized information on genotype to phenotype J

< B, R
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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

< i, GV
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