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“Because success will depend 
on earning the public’s trust, 
scientists must also trust the 
public.”







• Tissue samples + clinical records

• Cross-Disease Trust Community

• Based on Local (Global) Community

• Trusted Agent 
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the model of running everything through the 
historic, traditional research channels.”

That’s personal
Genomera may be the only current start-up 
pushing to make money from participatory 
genomic research, but the company will face 
some competition from more established 
academic and commercial groups along the 
way.

The Personal Genome Project (PGP), an 
initiative launched by Harvard’s Church in 
2007, now boasts some 16,000 people who have 
voiced an interest in sharing their full genome 
sequences along with information about certain 
traits, although only ten participants have been 
enrolled to date. Interested parties must first pass 
an entrance exam that gauges comprehension of 
the risks of publically disclosing 
genetic data, after which 
they will have their genomes 
sequenced and share details 
about a number of phenotypic 
characteristics including 
allergies, immunizations, diet 
and ethnicity.

Linking thousands of full-
genome scans to various 
human traits promises to 
improve the ability to diagnose, 
treat and prevent illness, 
says Church. But, he adds, 
Genomera’s proposal to create 
opportunities for prospective, 
longitudinal experimentation 
“is more aggressive and maybe 
even more creative” than the 
PGP’s current plans.

The Wiki-style website 
SNPedia, meanwhile, helps people extract 
more information from their gene scans than 
is routinely provided in the interpretations 
supplied by the testing companies themselves. 
The website contains more than 40 public 
genomes from people who have chosen to 
share their data, including several from PGP 
participants. But you don’t have to divulge 
any information to take advantage of the 
site, notes SNPedia cofounder Mike Cariaso, 
a bioinformatician at the Dutch biotech 
company KeyGene. With the associated 
program Promethease, people can compare 
their personal genetic results against others 
within the SNPedia database, and all from the 
comfort of their home computers. As such, 
SNPedia “has stronger privacy than is possible 
with a purely centralized solution,” Cariaaroso 
says, although he recognizes that the platform 
is not intended for collective data pooling and 
more active experimentation.

Since releasing its landmark proof-of-

principle paper demonstrating the power of 
self-reported, Internet-based data, 23andMe is 
continuing to call on its clients to participate in 
research. According to the study’s lead author 
Nicholas Eriksson, a statistical geneticist with 
the company, 23andMe currently has around 
40 research surveys in progress in an attempt 
to link genes to a variety of ailments ranging 
from migraines to psoriasis. “Every week we 
run several hundred GWASs based on different 
phenotypes,” he says.

Although industry-based projects have 
taken off, Daniel MacArthur, a geneticist 
at the Wellcome Trust Sanger Institute in 
Hinxton, UK and author of the personal 
genomics–focused blog Genetic Future, argues 
that Genomera’s model is ultimately more 
democratic. 23andMe’s model “is definitely 

to some extent top down—the 
company is still the one that 
makes the decisions about 
which projects are worth 
pursuing,” he says. Other test 
providers, such as Foster City, 
California–based Navigenics, 
which is partnering with 
academic centers to explore 
using personal genomic 
testing as a primary research 
discovery tool, tend to be 
even less participatory. “With 
Genomera,” MacArthur 
says, “the situation should 
be different, and individuals 
will decide what’s worth 
pursuing.”

Biggers echoes this point. 
With Genomera, he says, “the 
locus of control is different 

and distributed. There are no principal 
investigators and subjects. Instead, there are 
organizers and participants, and both of those 
are collaborators.”

Regulatory uncertainty
Genomera’s entire business plan could be 
derailed, however, should federal regulators 
decide to restrict the range of consumer gene 
testing. In July, both the US Food and Drug 
Administration (FDA) and the US Government 
Accountability Office held hearings about the 
direct-to-consumer gene-testing industry, and 
it remains to be seen whether more oversight 
will be enacted. (The UK Human Genetics 
Commission also issued voluntary guidelines 
last month, but the agency does not plan to 
mandate additional rules for the industry in 
the immediate term.)

Vorhaus notes that this level of uncertainty 
makes Genomera’s venture risky. But Biggers 
maintains that the regulatory deliberations are 

a short-term distraction, and more industry 
oversight could be beneficial in the long run. 
“The discussion and sometimes fear people 
express about what regulation might come we’ll 
see in hindsight was overdone, and, actually, it’ll 
help the industry to have some standards and 
consistency,” says Biggers, who spoke at the 
FDA’s public hearings in July to challenge plans 
for overly restrictive government scrutiny.

Through Biggers’ discussions with McCauley 
and Swan, Genomera now plans to roll out the 
vitamin study as the first open participatory 
project under its platform. Anyone can 
contribute—all you need is a 23andMe-type 
gene test (similar products from Navigenics, 
Pathway Genomics, deCODE and a number of 
other companies also work if they also tested 
the same SNPs around the MTHFR locus) and 
a willingness to repeat the study protocol. Swan 
estimates that, all told, taking part in the study 
will cost each experimenter around $500.

As Nature Medicine went to press, Genomera’s 
website was still more of a placeholder than the 
so-called “Facebook of genomics,” as Swan 
describes the company. However, Biggers 
says that several of the members of the initial 
vitamin study are actively piloting the website 
to help work out all the kinks, and he expects to 
unveil the site to the public in the next month 
or two.

Future participatory projects in the works 
at Genomera range from the more obvious, 
including linking genes to athletic performance, 
mood and intelligence, to the outright wacky, 
such as testing the link between genetics, 
breakfast butter consumption and afternoon 
cognitive aptitude. And more user-friendly 
analytic tools are in development. Whereas 
McCauley relied on his bioinformatics know-
how to analyze the five-person pilot project 
using open-access tools, such as a program 
called simply ‘R’, Biggers expects to develop 
specific software to automate the statistical 
analysis for a series of experimental protocols.

Once the site goes live, McCauley, who 
presented some of his early data at the Open 
Science Summit in Berkeley, California in 
July, anticipates an overwhelming response. 
“I thought this was the geekiest, narrowest 
thing that I could be doing, and I thought no 
one would be interested in this,” he says. “But 
what’s amazing is that anytime we have talked 
to anybody, somebody’s like, ‘I would really like 
to know what you guys find. Can I participate in 
this?’” And, once they do, perhaps McCauley’s 
decision to switch his vitamin regime will be 
reaffirmed by a statistically significant—and 
publishable—finding.

Elie Dolgin is a news editor with Nature 
Medicine in New York.
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“The locus 
of control is 
different and 
distributed.” 

– Greg Biggers
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Health Studies Beta





• Unwitting subject
• Willing subject
• Participant
• Collaborator
• Shareholder

Who is ‘scientist?’

Enlarging ‘Patient’ Roles

“In the 90s, patients were 
occasionally invited to the 
table. Today, we often 
control the table.”



• CONTROL (of tissue, data, intent, outcomes)

• Communities of TRUST (consent —> governance)

• ENGAGEMENT (bi-di communication, new roles)

• IMPACT (what is at stake?)

• SHAREHOLDERS (in stakes & benefits)

• EXPRESS rights in addition to protecting

What do we want (have)?



“You never change things by fighting 
existing reality. To change something, 
build a new model that makes the 
existing model obsolete.” 

      
  – Buckminster Fuller



“The best way to predict the future 
is to invent it”

– Alan Kay



“The future is already here.
It’s just not evenly distributed yet”

–William Gibson





Appendix



DNA Warehousing – Newborn Screening



DNA Warehousing – Newborn Screening

February 4, 2010

"We were appalled when we found out. Why 
do they need to store my baby's DNA 
indefinitely? Something on there could affect 
her ability to get a job later on, or get health 
insurance.”
   Karen Brown, Nurse, new mother, Florida



DNA Warehousing – Newborn Screening

February 4, 2010

It is the moral imperative of every 
person on the planet to freely share 
their health information.  

 Paraphrase of Jamie Heywood, Co-founder, Patients Like Me

"We were appalled when we found out. Why 
do they need to store my baby's DNA 
indefinitely? Something on there could affect 
her ability to get a job later on, or get health 
insurance.”
   Karen Brown, Nurse, new mother, Florida


