
Genome Data: 

Research to Clinic to Consumer
Richard Gibbs, Baylor College of Medicine

Human Genome Sequencing Center, Houston Tx.

COI: 

Co-investment with Life Technology

Co-Founder SeqWright

http://images.google.com/imgres?imgurl=http://www.mhsks.org/assets/clientPhotos/Patient Room 2 Edit.jpg&imgrefurl=http://www.mhsks.org/Planningforprocedure.cfm&h=1200&w=1600&sz=358&hl=en&start=3&um=1&tbnid=dlh-sLrNwyRyAM:&tbnh=113&tbnw=150&prev=/images?q=patient+room&svnum=10&um=1&hl=en&safe=active&rlz=1T4SKPB_enUS208US209&sa=N


A lot has changed since 1986…

-Personal computers, internet, 

cell phones etc… 

Genetics:

- Human Genome Project

- Personal genomes

- Third –party DNA providers

-‘Genomes’ in our lives

How will most people interact with their genome data?

Armchair futurism:



History – The ROAD MAP – 50,000 ft view:

(i) Sequence Genome:

(ii) Large Scale 

Genetic Mapping:

(iii) Sequence to 

discover alleles

(iv) Function/Comparative

studies



Genomic Medicine, 20??:

PATIENT



The basis of:
•Ubiquitous genome research

•Rapid post-genome development

•Healthier patenting 

•Follow on projects: 

The HapMap project; Mammalian gene collection; Most GWAS; 

The Cancer Genome ATLAS

- Free and unrestricted release of human 

genome data to all.

History:

The Bermuda Accord:

~ 1996

(then Fort Lauderdale; 

Toronto)



TENSION: 
The ‘benefits and risk’ of access to genetic data:

Disease risk

Diagnosis

Treatments

Ancestors

Prognostics 

Insurance

Employment

 Social stigma

Personal angst



Meanwhile

Technology 

Exploded…..
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The Cost of Sequencing a Human:
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Shortcut Genomes: Baylor-Nimblegen

Gene Capture Sequencing

Elute

gDNA
Exon 1 Exon 2 Exon 3 Exon 4 Exon 5

Fragment and anneal 

to capture DNAs

Next Generation 

Sequencing

RAPID SEQUENCING OF 

GENE PORTIONS ONLY

1/5 cost of whole genome sequencing
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Individual variation

Population variation

Identification of 

medically actionable, 

disease-causing variants

Medical management &

therapeutic modifications

based on personal variation

James D. Watson
Nature (2008 )452: 872-876.

Desmond Tutu 
(Khoisan & Bantu genomes)

Nature (2010) 463:943-947.

Jim Lupski
New Engl J Med (2010)362:1181-1191.

Beery twins
Sci Transl Med (2011) 3(87).

PERSONAL GENOMES INFORM THE SFS:
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Generally available 

clinical data
(Everyone? 

Diagnostic laboratory



• ~ 25 Mb of DNA missing from reference, in JDW

• Sequence reads reveal CNVs

• 16% of Watson SNPs are novel

• 15% of Venter SNPs are novel

• ~10,500 ns variants

• ~1,500 novel ns variants !!

• Overall…more previously novel
functional variants than expected

Filter

Total 

variation Known Novel

Watson Raw 14,829,087 3,283,273 11,545,814

1 4,427,488 2,815,322 1,612,166

2 3,971,513 2,752,991 1,218,522

3 3,325,725 2,704,029 621,696

Venter 4 3,470,669 2,726,935 743,734

The first ‘whole genome’ consultation: 

The J. D. Watson personal genome

:



Mrs. Beery is an expert!

Informed

Educated

Connected

 Unusual!

What about the 99% - who don’t have genetics education…

 How will they … 

 Have first contact with genetic data?

 Obtain genetic data?

 Interpret genetic data?

Key societies leading 

the way, but task is 

greater. 

WHO WILL INTERPRET AND DELIVER THESE DATA?



Medical

Record

Population 

and 

disease 

studies

Social/Other

Pop/

Disease 

studies

Medical Record

Social/Other

Pop/Disease

studies

Armchair Futurist’s view

of Genomic and Genetic Data

Time/Tech Dev >>



New laboratories for 

clinical sequencing:

•Clinical sequencing tests

•Ordered by physicians

•No data release BUT

•Option for research consent

•Complicated:



Complicated clinical

reports -> simplified

REPORT THREE TIERS:

(includes ‘incidental 

findings’)

1. Known, actionable

e.g. known alleles

2. Uncertain, not clear action

e.g. known locus, new allele 

3. Unknown 

e.g. de novo, new gene



SUMMARY:

• Data acquisition relatively inexpensive

• Free access to genetic data has many positive benefits

• Tension with personal privacy

• Tide is rising – already seeing medical application

• Predict non-traditional paths will be utilized more 

often in the future


