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This document presents in one place some spporting material for blog commentaries on the paper 
by Sebastiani, et al. which was withdrawn from Science in July, 2011. 

 

What is Science? 

(From the 2009 IRS Form 990 filed by the American Association for the Advancement of 
Science, the text has been rendered in dual case with paragraphing and conventional punctuation 
for readability:) 

Science  This weekly peer-reviewed scholarly scientific journal, Science, is distributed to 
114,000 individual members. It serves as a forum for the presentation and discussion of 
important issues related to the advancement of science, including minority or conflicting of view. 
Emphasis is on material pertaining to the interactions among science, technology, government, 
and society. 

Peer-reviewed, cutting-edge research is contributed and distributed globally, increasing the 
awareness of breakthrough advancements and noteworthy research. The journal contains an 
award-winning news section, commentary from many of the world’s most influential thinkers, 
and reviews of books and scientific techniques. Science is the highest circulation journal for the 
interdisciplinary scientific community and is a major resource for communicating scientific 
research and events. It is one of the most frequently cited scientific journals in the world. 

Major sections of the journal are News of the Week,  News Focus, Research Articles, and 
Reports. Since 1995, Science has had (an) online counterpart, which is a benefit of membership 
and  sold through site licenses to institutions. 



Abstract of the originally accepted paper 

(Acronyms have been expanded and paragraph breaks have been introduced to increase 
readability.) 

Genetic Signatures of Exceptional Longevity in Humans 

Contact authors: Paola Sebastiani and Thomas T. Perls 

Received for publication 21 December 2009, Accepted for publication 9 June 2010, published 
online 1 July 2010 

Science DOI: 10.1126/science.1190532 

Healthy aging is thought to reflect the combined influence of environmental factors (lifestyle 
choices) and genetic factors. To explore the genetic contribution, we undertook a genome wide 
association study of exceptional longevity in 1055 centenarians and 1267 controls. 

Using these data, we built a genetic model that includes 150 single-nucleotide polymorphisms 
and found that it could predict exceptional longevity with 77% accuracy in an independent set of 
centenarians and controls. 

Further in silico analysis revealed that 90% of centenarians can be grouped into 19 clusters 
characterized by different combinations of single-nucleotide polymorphism genotypes - or 
genetic signatures - of varying predictive value. 

The different signatures, which attest to the genetic complexity of exceptional longevity, 
correlated with the prevalence and age of onset of age-associated diseases (for example, 
dementia, hypertension and cardiovascular disease) and may help dissect this complex phenotype 
into subphenotypes of health aging. 

 

July 2010 Press release from AAAS, publishers of Science 

http://www.aaas.org/news/releases/2010/0701sp_longevity.shtml 

Scientists have discovered a series of genetic signatures that are particularly common in people 
who live to 100 and beyond, compared to the average population. The findings appear online 
today, in the 1 July Science Express. 

These findings raise the possibility that it might someday be possible for people to learn in 
advance whether they have the potential to live to a very old age—though lifestyle choices and 
environmental factors would be important factors too. The results also lay some important 
groundwork for studying the way multiple genes influence how well we age. 



“Centenarians are indeed a model of aging well,” said Thomas Perls, associate professor of 
medicine at the Boston University School of Medicine and a geriatrician at Boston Medical 
Center, in a teleconference for journalists. Perls is a coauthor of the study. 

“A lot of people might ask, ‘well who would want to live to 100?’ because they think they have 
every age-related disease under the sun, and are on death’s doorstep and certainly have 
Alzheimer’s, but this isn’t true,” said Perls. “We have noted in previous work that 90% of 
centenarians are disability-free at the average age of 93. So, they very much compress their 
diseases or their disability towards the very end of their lives, and super centenarians, indeed, 
they compress both disability and disease even further.” 

The research team, led by Perls and Paola Sebastiani, professor of biostatistics at the Boston 
University School of Public Health, scanned the genomes of over 1,000 centenarians and a 
similar number of controls. They identified a number of genetic markers that are most different 
between centenarians and randomly selected individuals. 

Because multiple genes must be involved in living to extreme old age, the authors next 
developed a model that computes the probability that a person will reach exceptional longevity, 
based on 150 genetic markers. Using this model, the researchers were able to predict with 77% 
accuracy whether someone could live to be a centenarian. 

“Now, on one side 77% is a very high accuracy for a genetic model, which means that the traits 
that we are looking at have a very strong genetic base,” said Sebastiani. 

On the other hand, she said, the 23% error rate is important too, since it could be the result of 
additional genetic factors that they haven’t yet identified, or lifestyle and environmental factors 
that also influence a person’s lifespan. 

The researchers also broke down the genetic predictions into 19 characteristic groups (or 
signatures) that correlate with different lifespans beyond the age of 100, and with different 
patterns of age-related diseases such as dementia, hypertension, and cardiovascular disease. 
Future studies of these genetic signatures could shed light on specific, different patterns of 
healthy aging, and they may ultimately be useful for personalized medicine and tailored 
prevention and treatment strategies. 

In the teleconference, the researchers emphasized the need to encourage discussion about how 
the general public might use information coming from this line of research. 

“My hope has always been with the study that we would learn much more about how to get lots 
of people to live to older age in good health and markedly delay their disability and age of onset 
of diseases towards the very end of their lives, however long that would be,” said Perls. 



“I look at the complexity of this puzzle and feel very strongly that this will not lead to treatments 
that will get a lot of people to become centenarians,” he added, “but rather to make a dent in the 
onset of age-related diseases like Alzheimer’s, for example.” 

Kathy Wren  

1 July 2010 

 

Notice to Readers July 21 2010 Science Express 

(Excerpt, acronyms expanded:) 

Following publication of their paper in Science Express, Sebastiani, et al. were made aware of an 
inherent defect in the 610-Quad chip that they  used to genotype 7% of their discovery set (60 of 
801 samples) and 17% of their replication set (44 of 254 samples). This defect may have led to 
incorrect genotyping of some of the single nucleotide polymorphisms that Sebastiani et al. used 
to build their genetic classification model for exceptional longevity. The authors are reanalyzing 
their data to determine the extent to which the genotyping errors affect their classification model. 

(This was accompanied by a small change in the abstract, acronyms retained: 

Change: 

Using these data, we built a genetic model that includes 150 single-nucleotide polymorphisms 
(SNPs) and found that it could predict EL with 77% accuracy in an independent set of 
centenarians and controls. 

To: 

Using these data, we built a genetic classification model that is based on 150 single-nucleotide 
polymorphisms (SNPs). When we applied this model to an independent set of centenarians and 
control individuals of average longevity (AL), we found that it correctly classified individuals 
into the EL or AL group 77% of the time. 

Subsequent versions of the online paper reverted to the original abstract.) 



Editorial Expression of Concern, Editor’s letter to Science 

Science 12 November 2010:  
Vol. 330 no. 6006 p. 912  
DOI: 10.1126/science.330.6006.912-b  

Researchers involved in genome-wide association studies have expressed technical concerns 
about a Report by P. Sebastiani et al., “Genetic signatures of exceptional longevity in humans,” 
published in Science Express on 1 July 2010. In their study (1), Sebastiani et al. used a number 
of different genotyping platforms and neglected to perform data quality-control steps, which 
resulted in their reporting several false-positive single-nucleotide polymorphism (SNP) 
associations. In particular, one of the platforms used in their work, the Illumina 610-Quad array, 
has been shown in unpublished studies by other investigators to produce artifactual genotype 
data at a subset of SNPs.  

Science and the authors are taking these concerns seriously. Since learning of these potential 
problems, Sebastiani et al. have been performing a thorough quality-control analysis on the 
original raw data, as well as generating new data to compare the genotype calls from the 610-
Quad array and the other platforms within the same individuals. These steps aim to eliminate 
biases between platforms. Furthermore, they are undertaking an additional validation measure on 
several SNPs via the TaqMan® assay, a non–microarray-based genotyping method. After 
ensuring that all data are clean, they will redo the statistical and modeling analyses, which they 
expect to be completed in December. At that point, Science will reevaluate the paper, determine 
the extent to which the strength of its original conclusions has been altered by the revised data, 
and take the appropriate action.  

Bruce Alberts, Editor-in-Chief 

 

Authors’ retraction letter to Science 

Science 22 July 2011:  
Vol. 333 no. 6041 p. 404  
DOI: 10.1126/science.333.6041.404-a  

After online publication of our Report “Genetic signatures of exceptional longevity in humans” 
(1), we discovered that technical errors in the Illumina 610 array and an inadequate quality 
control protocol introduced false-positive single-nucleotide polymorphisms (SNPs) in our 
findings. An independent laboratory subsequently performed stringent quality control measures, 
ambiguous SNPs were then removed, and resultant genotype data were validated using an 
independent platform. We then reanalyzed the reduced data set using the same methodology as 
in the published paper. We feel the main scientific findings remain supported by the available 
data: (i) A model consisting of multiple specific SNPs accurately differentiates between 
centenarians and controls; (ii) genetic profiles cluster into specific signatures; and (iii) signatures 
are associated with ages of onset of specific age-related diseases and subjects with the oldest 
ages. However, the specific details of the new analysis change substantially from those originally 



published online to the point of becoming a new report. Therefore, we retract the original 
manuscript and will pursue alternative publication of the new findings.  

 

Science press statement about the retraction 

(The Uncertaintist does not own the rights to distribute the statement verbatim. The statement’s 
existence and contents have been extensively reported, partially quoted, and paraphrased. The 
following description of the statement is based on reading a copy furnished to the Uncertaintist 
by AAAS. Only portions that others have quoted, paraphrased or discussed are quoted verbatim 
here; the rest is described sufficiently to convey the context of what is quoted.) 

In the 22 July 2011 issue of Science, Paola Sebastiani and colleagues retract their Report, 
“Genetic signatures of exceptional longevity in humans” (Science Express, 1 July 2010 DOI: 
10.1126/science.1190532). 

The remainder of the first paragraph, and the second paragraph describe the paper, consistent 
with what is available above in the abstract. The third paragraph describes the use of, and 
problems with, the 610-Quad chip, consistent with what is in the Notice to Readers and Editor’s 
Expression of Concern above. The fourth paragraph describes the Notice to Readers and 
Editor’s Expression of Concern. The fourth paragraph concludes: 

The Editorial Expression of Concern described the work that was underway, including additional 
quality-control steps to remove other false positives that might have been introduced by the 
authors' initial experimental design, which involved comparisons between different types of gene 
chips. The authors then repeated the statistical and modeling analyses on the clean data set, with 
help from an independent laboratory.  

The rest of the statement read as follows: 

Sebastiani and colleagues submitted the corrected data to Science in December 2010, where the 
work underwent careful peer-review. Although the authors remain confident about their findings, 
Science has concluded on the basis of peer-review that a paper built on the corrected data would 
not meet the journal’s standards for genome-wide association studies. One such standard, for 
example, is the inclusion of a reliable replication sample that shows comparable results to those 
in the initial experiments. 

The authors have therefore agreed to retract their paper. Science emphasizes that there was no 
misconduct by Sebastiani and colleagues. The researchers worked exhaustively to correct the 
errors in the original paper and we regret that the outcome of the extensive revision and re-
review process was not more favorable.   

Science publishes some 800 articles each year following peer review. A small fraction of these 
articles (around 3-5 per year) are retracted. Science takes all such cases extremely seriously, and 
strives to amend the scientific literature as promptly as possible.  



Boston Medical Center’s statement from the authors 

(Furnished to the Uncertaintist by Gina DiGravio, who handled press relations for the Center on 
this matter.) 

After online publication of our Report "Genetic Signatures of Exceptional Longevity in Humans" 
in Science Express, July 1, 2010, we discovered that technical errors and an inadequate quality 
control protocol had introduced errors in our results. We engaged an outside academic laboratory 
to independently assess the quality of the data and remove ambiguous data that could lead to 
false results and then a portion of the remaining data was double checked using a different 
genotyping platform. We then re-performed the same analysis and found that the main scientific 
conclusions are supported by the corrected results. Because some details of the new analysis do 
change however, we are voluntarily retracting the original manuscript and are pursuing 
alternative publication of the corrected results. We will be happy to discuss our amended 
findings as soon as they are published. 
 
Drs. Thomas Perls and Paola Sebastiani  
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