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- Johnson and Johnson
- Genstruct
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- Prevendia
¢ Honoraria
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- Siemens
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Validation methods are
increasingly commoditized
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We are used to starting
computer, IT, and Internet
companies 1n garages...

Potentials for starting a
“garage biotech”?



Agenda

e Integrative genomics to find causal factors
for complex disorders

e Genomic nosology and drug/diagnostic
discovery

® Personalized disease-risk prediction and
prevention
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Marina Sirota
Joel Dudley

Lamb J, ..., Golub TR. Science, 2006.
Sirota M, Dudley JT, ..., Sweet-Cordero A, Sage J, Butte Al.
stanford confidential Science Translational Medicine, 2011.
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Agenda

e Integrative genomics to find causal factors
for complex disorders
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Lancet, May 1, 2010.
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Existing SNP-disease databases are too

limited for application to a human genome
Genome-wide association studies

e NHGRI GWAS Catalog

— 1032 papers = 5050 SNPs for 557 diseases (6280 records),
but 26% without OR, 33% without risk/protective alleles

Individual candidate-gene associations

e NIH Genetic Association Database

- 56,000 papers, 130,000 records, ~2000 genes, only 4% with
dbSNP ids, 1706 with alleles, none with risk/protective

¢ Online Mendelian Inheritance in Man

- no dbSNP ids, monogenic

¢ Human Genome Mutation Database

- 113247 mutations, most Mendelian disease, few SNPs, no
genotypes, or odds ratios
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Study published in

2009 in
Rheumatology

Ankylosing
spondylitis
Investigated 8
SNPs in IL23R in

2000 UK case-
control patients

* Tables can be rotate

NLP is hard
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What are the alleles for rs1004819?
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Alleles for rs1004819 are Cand T

[ Population Diversity

ss# Population
5120253447 ENSEMBL Venter
5137986136 ENSEMBL Watson
5143546670 ENSEMBL Venter
ENSEMBL celera
51466382 CEPH
HapMap-CEU
HapMap-HCB

HapMap-JPT

HapMap-YRI
HAPMAP-ASW

HAPMAP-CHB
HAPMAP-CHD
HAPMAP-GIH

HAPMAP-LWK
HAPMAP-MEX

Sample Ascertainment Genotype Detail Hew Alleles
Individual Chrom. Source cic CIT T HWP C T
Group Sample Cnt. — —
2 IG 1.000 1.000
2 IG 1.000 0.500 0.500
I
2 IG 1.000 0.500 0.500
I
4 IG 0.500 0.500 0.500 0.500
] I
184 AF 0.730 0270
.
European 226 IG 0513 0398 0088 10000712 0288
| ]
Asian 86 IG 0116 0512 0372 05840372 0628
I ]
Asian 172 IG 0221 0442 0337 03430442 0558
L] ]
Sub-3aharan African 226 IG 0416 0496 DDBB 02510664 0336
]
98 IG 0469 0510 DDED 01000724 0276
L]
Asian 82 IG 02668 0488 D_244 1.0000.512 0488
] L]
170 IG 0.141 0482 0376 1.0000382 0618
] |
176 IG 0.182 0500 0.318 1.0000432 0568
L] I
180 IG 0.556 0389 0056 07520750 0250
| .
100 IG 0.580 0380 0040 06550770 0230
| L]

~11% of records reported.genotypes in the negative strand
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45% of known published
disease SNPs are outside exons

. SNP/Disease
RS . ..
Associations

Exome 35,727 1,490 45,896
Outside 31,581 740 35,031
Exome 4,820 403 5,782
Outside 3,836 317 4,476
Exome 3,889 332 4,641

Outside 2,911 262 3,402
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Rong Chen
Alex Morgan

Ashley EA*, Butte AJ*,
Wheeler MT, Chen R,
Klein TE, Dewey FE,
Dudley JT, Ormond KE,
Pavlovic A, Hudgins L,
Gong L, Hodges LM,
Berlin DS, Thorn CF,
Sangkuhl K, Hebert JM,
Woon M, Sagreiya H,
Whaley R, Morgan AA,
Pushkarev D, Neff NF,
Knowles W, Chou M,
Thakuria J, Rosenbaum
A, Zaranek AW, Church
G, Greely HT*, Quake
SR*, Altman RB*.
Clinical evaluation
incorporating a personal
genome. Lancet, 2010.
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Plotting family disease risk

Rong Chen
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Translational Bioinformatics
Biomedical Informatics 217
CS 275

Spring 2012

bmi2l7.stanford.edu

AMIA Summit on
scpd.stanford.edu

Translational
Bioinformatics 2012

www.amia.org/jointsummits2012
March 2012
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