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Celera Diagnostics was founded shortly 
after Celera Genomics completed its sequenc-
ing  of  the  human  genome  and  after  the 
departure of its controversial genomic mav-
erick J. Craig Venter. Its mission is to discover 
complex disease–associated single-nucleotide 
polymorphisms (SNPs) and validate their 
medical utility, then to advance its findings 
in the development of novel diagnostic prod-
ucts. If this venture is successful, it will enable 
prospective health risk evaluation and make 
targeted medicine possible in the future.

A machine to make a future by Paul Rabinow 
and Talia Dan-Cohen, a book as  impres-
sive as the previous two works in Rabinow’s 
biotechnology trilogy — French DNA: trouble 
in purgatory and Making PCR: a story of bio-
technology —  is an  in-depth and well-con-
structed anthropological chronicle of this 
new Californian scientific enterprise. With 
his  student  Talia  Dan-Cohen,  Rabinow 
has provided a highly readable account of 
Celera Diagnostics’ formative period, which 
occurred largely during the summer of 2003, 
through a series of lengthy but insightful 
interviews with the original researchers.

The beginning chapters introduce the com-
pany’s prehistory, scientific vision, and busi-
ness plan as well as its major players. Three 
key players, Tom White, Kathy Ordonez, and 
John Sninsky, formerly of Roche Molecu-
lar Systems, were recruited to found Celera 
Diagnostics, which was to focus on genomic 
diagnostics. From day one, Celera Diagnos-
tics had “a very significant advantageous 
connection to Applied Biosystems, a hugely 
profitable business, and a synergy, however 
problematic and of questionable value, to 
Celera Genomics,” Venter’s previous sequenc-
ing company, which refocused from genom-
ics to drug discovery after his departure.

One of the amazing and unexpected out-
comes of the Human Genome Project is that 
humans  were  found  to  have  only  30,000 

genes rather than the previous, widely held 
estimate of 100,000 or even 150,000 genes. 
This change  in our understanding of the 
genome  profoundly  shaped  much  of  the 
Celera  Diagnostics  executives’  scientific 
vision  and  subsequent  business  strategy. 
This resulted in an ambitious intensification 
of whole-genome disease association studies. 
Since Celera Diagnostics’ mission was to “fish 
out” constellations of complex disease–caus-
ing SNPs and commercialize the knowledge 
into genetic diagnostic products, they could 
thus, to use Ordonez’s own words, “address 
the problem on a genome-wide basis” and 
“forget the fishhooks and the fishnets . . . just 
drain the lake and walk out there and pick 
up the fish.” The subsequently developed 
Applera Genomics Initiative, a $100 million 
project used to resequence 23,400 genes in 
39 individuals and a chimp, secured Celera 
Diagnostics’  access  to  a  novel  functional 
SNP marker catalog not available elsewhere. 
This represented a pivotal preparatory step 
in the discovery of complex disease-causing 
SNPs. The combination of  serendipitous 
timing with the postgenomic era, sufficient 
funding, a high-throughput SNP genotyping 
setup, and the Applera business environment 
laid down a solid foundation for Celera Diag-
nostics to perform disease-association stud-
ies on an unprecedented scale analogous to 
Celera Genomics’ genome-sequencing feat. 
Rabinow’s informative interviews with the 
company founders reveal these scientific and 
business opportunities in the dynamic con-
texts of contemporary genomics and Applera 
entrepreneurship.

The key challenges for disease association 
studies include experimental scale, cost of 
that scale, deliverable timeframe, and effec-
tive follow-up of initial genotype screening 
to pinpoint disease-causing genetic muta-
tions. Chapter 2 provides a comprehensive 
and educational analysis of current geno-

typing approaches. In his interview, Sninsky 
claims that Celera Diagnostics’ gene-cen-
tric functional SNP scan is a more effec-
tive strategy for discovering the polygenic 
disease–causing SNPs than	linkage, linkage 
disequilibrium, and haplotyping approach-
es. Although Sninsky “felt more comfortable 
criticizing an approach . . . than the compa-
nies or institutions behind it,” the reader 
will discern that Sninsky did not reserve 
his criticism against Eric Lander, another 
major genotyping player, and Lander’s Hap-
Map Project strategy. This chronicle would 
have been more complete with the inclusion 
of the survey from the public International 
HapMap Consortium to provide additional 
input on the same provocative perspectives.

The next 3 chapters	are  less  intellectu-
ally  challenging  to  clinical  researchers, 
as they focus on dissecting the efforts of 
Celera Diagnostics to construct its distinc-
tive high-throughput facility and manage 
diverse relationships with pharmaceutical 
and biotech companies, government regu-
lators, and academic researchers. Through 
reports of a series of frank discussions	with 
internal project leaders and external domain 
experts, the last 2 chapters detail the scien-
tific controversies surrounding the future 
medical utility of Celera Diagnostics’ novel 
disease-associated SNPs. Celera Diagnostics’ 
unparalleled whole-genome scanning capac-
ity with its promise of discovery as well as 
subsequent patents of disease-causing SNPs 
only yield the statistical odds of those SNPs 
occurring in a disease condition. There are 
still gaps in our knowledge of how to further 
elaborate the SNP constellations and thus 
predict a healthy person’s genetic predisposi-
tion to disease. The feasibility of using SNP-
based genetic tests to predict the occurrence 
of complex diseases is currently in dispute 
within the scientific and clinical communi-
ties. In this context, Celera Diagnostics’ cur-
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rent discovery efforts do not necessarily war-
rant assumption of the practical utility of 
the SNP constellations in creating diagnostic 
predictor kits. Throughout these penetrating 
interviews, Rabinow urges the readers to for-
mulate their own opinions regarding issues 
such as the differences between monogenic 
and polygenic diseases and  the utility of 

multiplex modeling in developing diagnos-
tic tests based on functional SNPs.

Rabinow’s  fascinating  chronicle  ends 
in 2003, at which time Celera Diagnostics 
became operational. Whether or not Celera 
Diagnostics can advance SNP-based diag-
nostics to realize targeted medicine in the 
future all depends on its progress in the race 

to unravel the SNP constellations and ulti-
mately to successfully configure predictive 
diagnostic kits. However, even now in 2005, 
it still remains for the company to deliver 
on its promise. Nevertheless, this biotech 
chronicle not only appeals as a stimulating 
bedtime read but also serves as a unique his-
torical account of Celera Diagnostics.
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Heart attacks,  several  forms of cancer, 
and chronic obstructive pulmonary diseases 
due to cigarette smoking remain among the 
major causes of mortality and morbidity in 
the United States and other countries. In 
spite of this, 50 million Americans contin-
ue to smoke, which makes it impossible to 
tackle this highly preventable cause of death. 
Freedom of choice has always been the major 
reason for keeping cigarettes flowing in our 
society. But using freedom of choice and self-
inflicted injury as arguments for justifying 
continued cigarette consumption loses valid-
ity when smoking becomes an overhead that 
society must find a way to pay for. Health 
economics is a major factor in framing public 
health policy and legislation. So, what is the 
price of smoking? How much does the indi-
vidual smoker pay, and what is the financial 
burden on others in society, including those 
exposed to the effects of secondhand smoke 
and faced with the resultant rising costs to 
Medicare, Medicaid, and Social Security?

Frank Sloan and his coauthors, Jan Oster-
mann, Christopher Conover, Donald H. 
Taylor Jr., and Gabriel Picone have under-
taken a thorough and systematic analysis of 
the health economics of lifetime smoking. 
While most previous studies have taken a 
cross-sectional approach, The price of smok-
ing is based on a longitudinal study — the 
1998 Health and Retirement Study — con-
ducted by the University of Michigan and 

the Assets and Health Dynamics among 
the Oldest Old (AHEAD) and on the 1998 
National Health Interview Survey.

The data in this book are based on pres-
ent value of loss for men and women who 
are smokers at the age of 24. One factor that 
is distinct in this study is the calculation 
of “quasi-external cost,” which the authors 
define as the cost of freedom of choice to 
the  family  members  of  smokers,  includ-
ing children who are nonsmokers. In their 
longitudinal analysis of lifetime smoking, 
the authors estimate that the social cost of 
smoking, which is a sum of purely private, 
quasi-external, and external costs (the latter 
determined by excise tax) for a 24-year-old 
person turns out to be $39.66 per pack of 
cigarettes. The cost to Medicare, Medicaid, 
and Social Security is substantial. The quasi-
external cost of smoking to the spouse of a 
24-year-old who smokes comes to a stag-
gering $28 billion. After considering these 
numbers and the amount of people who 
turn 24 each year and smoke, the authors of 
this book have predicted that the national 
external  and  quasi-external  lifetime  cost 
per  year  is  $13.8  billion  for  females  and 
$32.8 billion for males. Thus, with each new 
cohort of 24-year-old smokers in the United 
States there is an additional $204 billion of 
lifetime costs. These staggering expenses in 
light of the high number of smokers in the 
country make a convincing argument for 

rethinking the issue of public health policy 
making. Federal and state cigarette excise 
taxes have increased dramatically over the 
years. The calculations made by Sloan and 
his coauthors provide an analytical reason 
for such increases.

Readers  should  be  cautioned  that  the 
monetary estimates in similar but different 
studies on the cost of smoking vary greatly. 
The approximations presented by Sloan and 
his coauthors are likely to cause some con-
troversy, because the cost effect on Medicaid 
and Medicare is estimated to be relatively 
small in this compared with other studies.

The book ends with a strong message: both 
smokers and society will face a huge financial 
expense. The young smokers are unaware of 
this when they start smoking. Individuals 
who decide to smoke will have to live with 
the fact that smoking is not only cutting into 
their personal finances but will also have a 
huge impact on the national expenditure.

The book makes an excellent reference 
for researchers and workers in health eco-
nomics, tobacco control legislation, and 
public policy. Even though the major part 
of  the  book  deals  with  economics,  it  is 
enjoyable for social scientists and lay read-
ers interested in learning about the social 
cost of smoking. Dissemination of such 
information in real dollar amounts (even 
though not precise) may be a creative way 
of discouraging the initiation of smoking.


