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23andMe, a direct-to-consumer personal genetic testing com-
pany, and Genentech, a leading biotechnology company, have 
entered into a $60 million deal to perform whole-genome 
sequencing (WGS) on DNA samples collected by 23andMe 
from patients with Parkinson disease, according to a story by 
Matthew Herper1 of Forbes magazine.

23andMe has provided single-nucleotide polymorphism 
(SNP) testing to more than 800,000 people, including about 
12,000 with Parkinson disease. Customers must agree to 
23andMe’s terms of service, a long and detailed legal docu-
ment incorporated into their website that states the genetic 
information and self-reported health information of customers 
may be shared with “research partners,” including commercial 
partners. 23andMe’s customers are offered the opportunity to 
take part in additional research in which their SNP microarray 
results are correlated with the results of voluntary surveys of 
health status and history. These genome-wide association stud-
ies, which involve anonymized, aggregated data, have produced 
a number of interesting observations that have been reported in 
peer-reviewed scientific and medical journals.2,3

The new deal with Genentech is concerning because it involves 
something very different: sequencing and analysis of the entire 
genomes of 23andMe customers. This additional testing will be 
done on patient DNA samples stored by 23andMe after comple-
tion of their SNP testing. We have four major concerns about 
the implications of this business deal for the patients who will be 
tested. The first is whether individuals will be offered the option 
of receiving results and appropriate genetic counselling regard-
ing high-penetrance, Mendelian, Parkinson disease–related 
variants discovered through sequencing their DNA. There is 
a growing consensus that subjects should have the option of 
receiving information about disease-causing mutations dis-
covered through genetic research studies, especially when the 
results are actionable and have high clinical importance.4,5

A second issue is related to informed consent for WGS, which 
has raised many ethical concerns in other contexts because of 
incidental findings, privacy, autonomy, and implications for 
other (untested) family members.6,7 23andMe has stated that 
they will request specific consent to use individual, rather than 

aggregate, data in this research, but details of this consent pro-
cess for WGS are not available. This issue is important because 
it is unlikely that customers who signed up for SNP testing real-
ize the implications of the WGS and analysis that will now be 
performed on their samples. In clinical practice, genetic coun-
seling is required before WGS or whole-exome sequencing to 
make certain that families understand all of the possible rami-
fications of the testing. In a research setting, informed consent 
for WGS should include discussions of these same concerns as 
potential risks of the testing.

The issue of incidental findings deserves particular consider-
ation. Research studies and clinical sequencing programs vary 
in their approaches to incidental findings, and details regard-
ing how 23andMe will handle incidental findings have not been 
announced in the company’s public statements. However, many 
individuals express a desire to receive all WGS results, especially 
those that predict the onset of serious diseases that may be pre-
ventable with appropriate medical or lifestyle interventions.

A third issue relates to privacy and the possibility of unau-
thorized re-identification of an individual from “de-identified” 
DNA sequence data.8 This may be of particular concern to indi-
viduals who are at risk for conditions that are associated with 
psychiatric disorders or dementia, such as Parkinson disease.

A fourth issue that is of concern to the larger scientific com-
munity as well as to patients and their advocacy groups is 
whether the genomic and phenotypic data collected from this 
project will be made available to other researchers and to assist 
in the clinical diagnosis of other patients. Open sharing of these 
valuable data in clinical databases such as ClinVar and LOVD 
is likely to increase greatly their scientific and clinical value. By 
contrast, holding these data in a closed proprietary database 
will limit the ability of other researchers and clinicians to use 
the information gained and may not be in the best interest of 
affected patients or their families.9 An international code of 
conduct has been proposed to facilitate genomic and clinical 
data sharing for biomedical research.10

While the business press may laud a lucrative deal to sell patient 
samples and clinical information for proprietary research, we—
as genetic clinicians concerned about the appropriate use of 
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powerful genomic technologies in patients—need to ask some 
serious questions. Do the patients and family members who 
are participating in 23andMe’s research understand the extent 
of the information that these studies will provide that may not 
be returned to them? Do the subjects know that their DNA is 
being used to profit others and that the data obtained may not 
be openly shared within the scientific and medical community? 
Is this research being done with appropriate genetic counseling 
and the full informed consent of the subjects?
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