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“The majority of politicians and the general public are unaware of the 
tremendous potential benefits of regenerative medicine. They fail to grasp the 
profound implications that extended longevity could have on the global 
economy, on their respective nation’s economic survival, and on their own 
lifespan and health.”
- Alex Zhavoronkov, Chief Science Officer of the Biogerontology Research Foundation

When did geroscience become a science? When did longevity become an industry? When did 
it become a ‘business’? For almost all of recorded history, it has been a fantasy. During the 
first half of the 20th century, healthy life extension meant either devising specialised 
techniques for treating specific diseases or nursing and elderly care. This remained the case 
throughout both the scientific and industrial revolutions, until the 1940s, when the metabolic 
processes of aging became an area of modest scientific interest. 

Thus began what would eventually become modern geroscience. It retained something of a 
‘fringe’ reputation even into the 21st century. Driven by academic curiosity and the vague 
hope of modest biomedical intervention, the science plodded along, gaining occasional 
insights for half a century under the title of ‘biomedical gerontology’. As biomedical 
gerontology advanced, parallel technologies such as regenerative medicine and gene 
therapy, which dealt with the constituent phenomena of aging but using the language of 
engineering, had been been coming of age. In the mid-2000s technologists began to notice 
that the science was ahead of the technology and that the identification of the problem was 
nearly complete. The solution lay in the technology, which was then, as now, woefully 
underdeveloped.
 
This was the period when the concept of ‘rejuvenation biotechnology’ emerged - not an 
industry unto itself but an arm of regenerative medicine. Propped up by various non-profits, 
rejuvenation biotechnology staggered forward into the second decade of the century.  In 2013 
Google launched the healthcare venture Calico (the ‘California Life Company’, whose stated 
remit is healthy human life extension by technological means), an act which dramatically 
raised the profile of healthy life extension as a legitimate, technological pursuit, thereby 
bringing the notion of a longevity industry from the fringe to the cutting edge of biomedicine. If 
2013 raised the science of longevity out of obscurity, 2017 did the same for the industry, 
marking the end of a long winter of non-investment in longevity technologies. The following 
chapter examines some recent developments leading to this dawn. 20 



1945 - 1990: The Foundations of Geroscience

The five decades of relative peacetime throughout the West were an age of 
uninterrupted biomedical research, and provided unprecedented opportunity for 
exploring the scientific backwater of aging. But the phenomenon of aging was still 
opaque. The second half of the 20th century produced a series of periodic 
insights, each of which in its turn briefly became a household term linked to aging. 
Although they did not automatically point to solutions, this period of 
reconnaissance provided modern geroscience with a body of knowledge on which 
to act.

1944 - Oswald Avery identified DNA as the substance responsible for heredity. 

1954 - The free radical theory of aging was conceived by Denham Harman. 
Harman states that organisms age over time due to the accumulation of damage 
from free radicals in the body.

1961 - The Hayflick limit advanced by American anatomist Leonard Hayflick. 
American anatomist Leonard Hayflick demonstrates that a population of normal 
human fetal cells in a cell culture will divide between 40 and 60 times before 
entering a senescence phase. This process will be known later as the Hayflick 
limit.

1974 - The National Institute on Aging (NIA) is formed as a division of the U.S. 
National Institutes of Health (NIH), with the purpose of conducting research on 
aging process and age-related diseases and disseminating information on health 
and research advances.

X-ray diffraction photograph of 
DNA (credit: BBC)
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With the scientific foundations in place, the final decade of the twentieth century saw the rapid laying down of what 
would later prove to be the technological foundations of the nascent longevity industry, from which its constituent 
technological strands would later emerge. Some key moments from this era:

1990 - A four-year old girl became the first gene therapy patient on September 14 at the NIH Clinical Center. She 
has adenosine deaminase (ADA) deficiency, a genetic disease which left her defenseless against infections. White 
blood cells were taken from her, and the normal genes for making adenosine deaminase were inserted into them. 
The corrected cells were re-injected into her.

1992 - The term "regenerative medicine" was first used in a 1992 article on hospital administration by Leland 
Kaiser, who writes: "A new branch of medicine will develop that attempts to change the course of chronic disease 
and in many instances will regenerate tired and failing organ systems."

1993 - Cynthia Kenyon discovers that a single-gene mutation (Daf-2) can double the lifespan of nematode 
Caenorhabditis elegans and that this can be reversed by a second mutation in daf-16m.

1990 - The Gerontology Research Group (GRG) is founded and the organised global tracking of 
supercentenarians begins. 

1999 - The  Buck Institute for Research on Aging is founded, the first research center in the US to fulfill the 
challenge of a 1991 National Academy of Science report calling for establishment of at least ten centers of 
excellence focused exclusively on aging research. It would later prove a crucial and enduring ally and research 
hub for profits and nonprofits alike, in multiple capacities for years to come.

2000 - The SENS (Strategies for Engineered Negligible Senescence) project is conceived by Aubrey de 
Grey, a roadmap for applying regenerative medicine to aging. bringing together the above techniques into a 
single toolkit for treating aging directly, thus beginning an age of rejuvenation biotechnology....

1990 - 2000: The Birth of Geroscience
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The broader longevity industry has no official date of inception. The first documented case of a quest for an elixir 
was in the Epic of Gilgamesh (circa 2500 BC), in which the fabled Mesopotamian king sought a divine herb 
conferring immortality. 2013 however, aging was formally defined, quantified and recognised by biologists 
worldwide, appearing in focus for the first time in the crosshairs of mainstream biomedicine A paper entitled 
Hallmarks of Aging, which compiled and categorised in one place a cellular and molecular description of the aged 
phenotype for biomedicine, and a multiplication of organisations which formally identify aging as a quantifiable 
process amenable to medical and biotechnological intervention.

It is already known that it is possible to alter cells in a petri dish such that they never stop dividing. Given the right 
conditions, human cells, like the notorious Henrietta Lacks “HeLa” cells, can life forever.  These cells are 
“immortalized.” Cancer cells are often naturally immortalized by mutations of the gene encoding telomerase. The 
vast majority of cells in body are replaced by stem cells regularly, from every seven days for skin cells to every 
seven years for bone. This rate of stem cell turnover declines with age. In light of these points, there is no apparent 
reason why the body could not rejuvenate itself indefinitely given the right stimuli.
 
It has also been known since the 1930s that dietary restriction (DR) without malnutrition can dramatically slow the 
rate of aging, and since has been demonstrated in virtually all model organisms studied. Drugs seeking to mimic 
this effect are under development.
 
Somatic Cell Nuclear Transfer (therapeutic cloning) has been in vogue for over a decade. In 2008, cell therapy was 
revolutionized by a new method for generating induced pluripotent stem cells (iPSCs) from a sample of a patient’s 
skin. These cells could soon be sufficient to replace whole organs and potentially revitalize stem cell populations in 
vivo.
 
The past 2 decades have witnessed the identification of genes governing aging and healthspan: insulin (daf-2, 
IGF-1), regulators of gene expression (FOXOs, sirtuins), and guardians of genomic stability and senescence 
(telomerase, HIF-1). Manipulating these genes can alter elements of the aging process and even reverse its 
progression. In recent years, more strategies have arisen. Just a few of the more prominent are listed below.  

2000 - 2013: The Early Era of Geroscience Development
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Heterochronic Parabiosis

The most bizarre recent advancement has been shown with heterochronic parabiosis. This is when the circulatory 
systems of old and young animals are linked, sharing blood. The result: old blood ages the young mouse and 
young blood rejuvenates the old mouse. Cognitive, cardiac, stem cell function, and other parameters are improved 
in the old animal. The goal of this research is to isolate the rejuvenating factors (such as GDF-11) or remove 
pro-aging factors (like CCL11) as novel biologic-based therapies.

Rapamycin

Discovered on the island Rapa Nui, this natural product inhibits the activity of 
the nutrient sensing protein TOR (aptly named Target of Rapamycin). This 
activity mimics some effects of dietary restriction. Most interestingly, longevity 
in mice is augmented even when administered late in life. The drug has 
drawbacks, including increased diabetes risk. Researchers will incorporate 
slight modifications of the structure to preserve the good effects and cast out 
the bad.
 

PEPCK-C overexpression

The enzyme phosphoenolpyruvate carboxykinase is not normally active in skeletal muscle. When overexpressed, 
however, muscular endurance and longevity are augmented in mice. Compared to controls, these athletic mice are 
smaller, eat twice as much, and are seven times more active. In addition to longevity, reproductive capability is 
extended in female mice.
Senolytics: Targeting Cellular Senescence

Dr. Judith Campisi at the Buck Institute developed the paradigm of the SASP: the Senescence-Associated 
Secretory Phenotype. Simply put, cells that have stopped dividing and have yet to self-destruct (apoptosis) secrete 
inflammatory, pro-aging cytokines that alter the systemic milieu and reduce function throughout the organism.
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Dr. Bruce Ames’ blend of acetyl-carnitine and lipoic acid

Dr. Bruce Ames, professor of biochemistry and molecular biology at UC Berkeley, has 
highlighted two useful rejuvenation molecules: acetyl-carnitine (ALC) and lipoic acid (LA).
 
At age 86, and still conducting research (he takes these two compounds, perhaps others), 
Ames may be the most celebrated biochemist alive. He invented the famous Ames test of 
mutagenicity and has won of the National Medal of Science and Thomas Hunt Morgan 
Medal. A proponent of the salutary effects of natural products in foods, Ames has 
demonstrated that ALC and LA, alone but especially in combination, dramatically reduce 
mitochondrial dysfunction, cognitive decline and other measures of aging in model 
organisms.
 

Dr. Bruce AmesSirtuin activating compounds (STACs)
Sirtuins are NAD+ dependent histone deacetylases. That is, they remove acetyl groups from the proteins around 
which DNA is wrapped, regulating (typically silencing) the expression of certain genes. Sirtuins are implicated in 
wide range of processes impacting aging including genomic stability, apoptosis, metabolism, ROS mitigation, 
stress tolerance, inflammation, and chromatin organization.  

Sirtuins mediate some of the benefits of dietary restriction.
 
When an organism is deprived of food, nicotinamide adenine dinucleotide (NAD+) levels rise relative to NADH. 
Higher NAD+ activates sirtuins, which silence genes at the chromatin level and deacetylate proteins involved in 
signaling. In many organisms, caloric restriction without malnutrition results in prolonged lifespan, healthspan and 
other salutary metabolic effects (including autophagy, reduced inflammation and oxidative stress mitigation).
 
Sirtuin activating compounds (resveratrol, pterostilbene) may be a promising drug class. Glaxo spent over $700M 
to acquire Sirtis in 2007, a company led by David Sinclair at Harvard. Though this deal remains controversial, and 
GSK has wound down the Sirtris research, there is little doubt that STACs like pterostilbene (a more potent, lipid 
soluble analogue of resveratrol) offer therapeutic value with low toxicity.
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Believed to have evolved as a check to early life cancer, cellular senescence 
actually leads to changes that encourage cancer and other age-related diseases. 
This is a possible example of antagonistic pleitropy, gene programs that improve 
fitness or survival early in life (pre-reproduction) become counterproductive later in 
old age. The strategy is relatively straightforward: clear out senescent cells and/or 
suppress the SSP. Fortunately, they exhibit similar markers: staining with 
senescence-associated beta-galactosidase and augmented p16 expression. It has 
already been demonstrated that clearance of high p16-expressing cells actually 
reverses aging.
 
This research has in more recent years led to a report showing 30% increase in 
median lifespan with the selective elimination of senescent cells. The company 
Unity Biotechnology has been spun out from the Buck to develop this line of 
research.
 

Dr. Judith Campisi

Neuropeptides
 
Gonadotropin-releasing hormone (GnRH), a neuropeptide released from the hypothalamus, has been shown to 
regulate inflammation-related aging. GnRH is classically understood as a regulator of reproduction. However, 
Zhang et al. showed that GnRH is negatively controlled by two inflammatory proteins, NF-kB and IKK-B. Inhibiting 
these proteins augmented GnRH expression, and the administration of GnRH attenuated aging-impaired 
neurogenesis (particularly in the hippocampus and hypothalamus).
 
Oxytocin plays a key role in social cognition, pair bonding, reproductive physiology, inflammation and wound 
healing. However, recent evidence suggests an additional role for oxytocin in muscle tissue maintenance and 
regeneration. It is known that the plasma concentration of oxytocin declines with age, and it has been recently 
shown that oxytocin knockout mice display premature sarcopenia and that systemic oxytocin administration 
enhances aged muscle stem cell proliferation via the MAPK/ERK signaling pathway.
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Gene Therapy: The Elephant in the Room

Pharmacological interventions are the low-hanging fruit. Compounds that attenuate aging are accessible already. 
More will be identified using relatively hypothesis-free high throughput screening methods.
Small molecule interventions, however, will pale in comparison to gene therapy (that is, once we can get cellular 
delivery of fragile nucleic acids working at high efficiency).

Gene therapy has made major strides in the just last few years. The new CRISPR/Cas9 system, popularized by 
SRF advisor and Harvard geneticist Dr. George Church, enables unprecedented ease for genome editing. 
Something of a Holy Grail, somatic (i.e., adult cells, not embryonic) genome engineering may be just around the 
corner. Inserting nucleic acids (DNA, RNA) into a sufficient number of adult cells has proven elusive due to the 
inefficiency of delivery vectors.

It is already viable to engineer induced-pluripotent stem cells in vitro, then inject after some beneficial modification 
(such as viral resistance in immune cells or neurotrophin secreting glial cells for neurological disorders).

Catalase, an antioxidant enzyme, when targeted to the mitochondria (which produce most cellular free radicals) 
also prolongs median mouse lifespan by up to 20%, in addition to attenuating parameters of cardiac and skeletal 
muscle aging.
 
One important application gene therapy is to supply telomerase to somatic tissues. Recent research has 
demonstrated a 24% lifespan extension in mice by this method. Most importantly, the therapy augmented health 
span and did not cause cancer as some believe telomerase over-expression would do in humans.

These singular interventions are just the tip of the iceberg, as combining modifications can yield synergistic effects. 
For example, researchers at the Buck Institute mutated the C. elegans genes for TOR and the insulin receptor, 
yielding a five-fold lifespan extension.
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One of the first geroscience companies was Geron, established in 1992 by Dr. 
Michael West. Geron was based on work that found that the enzyme 
telomerase, which extends the ends of chromosomes (called telomeres), could 
reverse the shortening of telomeres that occurs with aging. It was believed that 
increasing the expression of telomerase  might prevent telomere shortening 
and delay the aging process. However, later work found that overactive 
telomerase was often a hallmark of cancerous cells, which led Geron to be 
concerned about the risk of telomerase-based therapies inducing cancer. As 
such, Geron has shifted its research focus away from longevity research to 
cancer by searching for compounds that reduce telomerase activity rather than 
enhance it.

 

Early Geroscience Companies: Geron, Elixir & Sirtis Pharmaceuticals

Gene therapy that delivers telomerase to adult mice does not increase cancer risk according to a 2012 study in the 
laboratory of Dr. Maria Blasco entitled “Telomerase gene therapy in adult and old mice delays ageing and 
increases longevity without increasing cancer.” Telomerase gene therapy did extend healthy lifespan of mice. 
One-year-old mice that were treated by gene therapy lived on average 24% longer; the average lifespan of 
two-year-old mice increased by 13%. Another new company, Telocyte, is picking up where Geron left off.

Two of the earliest companies in the first wave of geroscience pharmaceuticals were Elixir Pharmaceuticals, 
co-founded in 1999 by Leonard Guarente and Cynthia Kenyon (now with Calico) and Sirtris Pharmaceuticals 
founded in 2004 by David Sinclair. Both companies attempted to mimic the effects of caloric restriction (CR) that 
have been found to dramatically increase lifespan in diverse organisms such as rodents, primates, roundworms 
and yeasts. The strategy of both companies relied on finding compounds similar to resveratrol (a polyphenol 
present in red wines and red grapes) that can upregulate the expression of the mammalian sirtuin gene SIRT1 that 
is thought to mimic the effects of CR.
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However, there has been some controversy as to whether resveratrol is acting through the sirtuin genes as several 
studies have been published that both support and contradict these findings. The acquisition of Sirtris in 2008 for 
$720 million by GlaxoSmithKline and Elixir’s $500 million option deal in 2009 with Novartis was viewed at the time 
as a vindication of approaches that mimic CR. However, studies from Amgen and Pfizer in 2010 found that 
resveratrol did not activate SIRT1. Additionally, Elixir was shut down in 2010 after having burned through $82 
million in venture capital funding while the Sirtris facility of GlaxoSmithKline was shuttered in 2013, with many of its 
employees laid off. While development of the Sirtris resveratrol-like compound SIRT501 has been terminated, an 
alternative lead compound, SRT2104, which is dissimilar to resveratrol, is still in development to treat ulcerative 
colitis, diabetes and a host of inflammatory diseases.

https://www.sciencedirect.com/science/article/pii/S0009898114004793

https://biosignaling.biomedcentral.com/articles/10.1186/1478-811X-
9-11
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2014: The Threshold of a True Longevity Industry
By 2014 the science was snowballing into an industry…

This was the year in which the mission of human longevity was finally adopted on an industrial scale.

The birth of an industry has certain harbingers. Hoards of expertise switching fields, as synergies emerge and new 
paths are revealed. Prizes are set up. Commercial corporations and government agencies are repurposed, 
rebranded and reconfigured in order to pursue the new course.

This was the year the Palo Alto Longevity Prize was set up and there was a sharp rise in the number of scientists 
switching from traditional areas of biomedicine to geroscience, attracted by its newfound credibility and 
emboldened and reassured by the sight of its recent adoption by corporations such as Google and government 
agencies such as DARPA. Even without any immediate breakthroughs these developments serve as a battle flag 
and rallying cry for scientists, investors, entrepreneurs, top tier media, government officials, and enthusiasts from 
among the general public, all of which provided rapid growth of resources available to the newly ignited industry. 
Many of the companies which fell into this orbit are documented here. 

Google’s California Life Company (“Calico”)
Capturing the most media attention was Google’s new venture, 
California Life Company (“Calico”), which had been announced 
in 2013. At the helm was none other than Dr. Arthur Levinson, 
former Genentech chairman, current chairman of Apple, and 
who had recently resigned from the board of Roche. Calico also 
lured Dr. Cynthia Kenyon from UCSF in addition to several other 
prominent scientists like Hal V. Barron.

Thus began the first ever open pursuit of Longevity on an industrial scale. In a TIME Tech Exclusive, Google vs. 
Death, Larry Page announced Calico, introducing it as the Google firm focusing on the challenges of healthcare, 
aging and associated diseases: " Illness and aging affect all our families. With some longer term, moonshot thinking 
around healthcare and biotechnology, I believe we can improve millions of lives." said Larry.
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The prospect of bringing the capital of Google to bear on 
aging created excitement among the geroscience 
community, but raised questions with its vagueness as to 
where this capital would be directed.

The announcement came as a complete surprise even to 
experts in and around Silicon Valley, who were left feeling 
the announcement was incomplete.

Calico set out to tackle age-related ill health, but was it 
going to be a fund? Would they, for example, be involved 
in damage repair? Or would they be involved in data 
mining  to uncover novel gene/lifestyle associations?

Commenting in the same issue of Time, Aubrey de Grey of 
the SENS Research Foundation, said simply:

“ As little as 20 years ago, when I joined the pitifully small 
band of academics who call themselves biogerontologists, 
the prospects for defeating aging were so bleak that it was 
widely considered unscientific even to discuss it. Now the 
war on Aging has truly begun.”

In September 2014, Calico announced a partnership with 
AbbVie to build a Bay Area R&D center. Each party put up 
$250M thus far with the option of another $500M each.
Calico also announced a partnership with UT 
Southwestern Medical Center and 2M Companies to 
develop NAMPT activators for neurodegenerative disease.
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Human Longevity Inc. (“HLI”) 

J. Craig Venter cannot keep away from the aging problem for 
long, and it is exciting that his resources are being channeled 
into the aging problem. Here is the HLI mission statement:
 
From their San Diego, CA headquarters, HLI will focus their 
research on human genomics, the microbiome, and stem 
cells. In July 2014, HLI hired Dr. Franz Och as their chief data 
scientist. Och is a machine learning specialist who is leaving 
his position as head of Google Translate.

HLI Mission Statement:

“Aging is the single biggest risk factor for virtually 
every significant human disease… our goal is to 
extend and enhance the healthy, high-performance 
lifespan and change the face of aging. For the first 
time, the power of human genomics, informatics, next 
generation DNA sequencing technologies, and stem 
cell advances are being harnessed in one company, 
Human Longevity Inc., with the leading pioneers in 
these fields. Our goal is to solve the diseases of aging 
by changing the way medicine is practiced.”
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A plain, visible example of a shift in 
mainstream focus toward advanced 
biotechnology in the public sector is 
the diversion of capital and political 
will from technologies traditionally 
held as indispensable by 
government agencies.

In 2012 DARPA (Defense Advanced 
Research Projects Agency), an 
agency of the United States 
Department of Defense responsible 
for the development of emerging 
technologies for use by the military, 
appointed ex-biotech executive Arati 
Prabhakar -- formerly of the U.S. 
Venture Partners (USVP), a Silicon 
Valley 

The computer tech industry was catapulted from 1970s mainframe obscurity to 1980s mainstream technology in 
the course of a decade or so, owing in part to its rapid development in the hands of large government and military 
agencies in the 1980s.

We should expect longevity and precision medicine to receive a similar boost from this government-level shift in 
focus of its expertise to advanced biotech, to the the extent that we should even be able to use the DARPA annual 
budget reports as a predictive tool when assessing the rate of progress.

Source: Youtube, DARPAtv: Understanding DARDPA

venture capital investment firm focusing on investments in healthcare and IT-enabled healthcare services,  as 
their CEO.
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In 2014, however, with the scientific ball already rolling, 
the foundation abandoned academic conferences entirely, 
seeing fit instead to redirect their resources toward of a 
series of seminal industry conferences.

Over 350 leading academics, researchers, 
pharmaceutical industry leaders, regulators and venture 
capitalists gathered in Santa Clara California to build a 
‘rejuvenation biotechnology’ industry and community. 

The 2014 development which most plainly marked the 
threshold between academia and industry was the 
first annual Rejuvenation Biotechnology conference in 
Santa Clara, California, hosted and financed by the 
SENS Research Foundation. This was the first ever 
industry conference focused exclusively on longevity 
related biotechnology.

Until then the SENS Research Foundation had hosted 
purely academic conferences every two years at 
Queen’s College, Cambridge, England.

Source: Ian Inkster

Source: Anne Corwin, SENS Research Foundation
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The Global Longevity Consortium, consisting of the Biogerontology Research Foundation, Deep Knowledge Life 
Sciences, Aging Analytics Agency and Longevity.International platform, have authored two major analytical 
reports on the Longevity Industry previously: Longevity Industry Landscape Overview Volume I: The Science of 
Longevity, and Volume II: The Business of Longevity, in addition to the previous reports produced by Aging 
Analytics Agency, which focused on broader biomedical sectors, such as their 2015 report Big Data in Aging and 
Age-Related Diseases Industry Overview, their 2014 report Investing in Regenerative Medicine: Technology 
Analysis and Market Outlook, and their 2013 report Analytical Regenerative Medicine Industry Framework.

Our Previous Reports
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2015 - 2016: The Early Stage Development 
of the Longevity Industry

Challenging the “Inevitable”
The net benefit of all these developments has been that those initially highly-skeptical of the formation of a 
veritable, scientifically-validated and profitable longevity industry began to sit up and take notice.

The 2015 investment boom was followed by another boom in 2017 in longevity biomedicine, which was predicted 
in 2014 by BGRF managing Trustee Dmitry Kaminskiy at the Big Data Science and Medicine Conference at 
Oxford University. Notably, it was not solely a result of increased investment in public securities but also due to a 
rise in Series A funding for new biotech start-ups.

From its peak in July 2015, the NASDAQ Biotechnology 
Sector Index fell by roughly 37% to a level equal to the 
beginning of 2014, and was down by roughly 14% for the 
year. But this didn’t necessarily foreshadow a continuing 
decrease, because it still out-performed other market 
sectors. We can see for instance that it beat the NASDAQ 
Composite by 86.3% and the S&P 500 by 175.6%.

However, the sector roughly saw a 12% increase in the 
third quarter of 2016, with the reversal of the trend coming 
in the third quarter of 2016. WIth other markets taken into 
account, the 2016 drop in the biotech sector is a welcome 
and healthy correction to high valuations. To view the 
investment landscape in the formal life sciences industry 
alone however is not enough. It is merely one dimension of 
a much bigger picture.
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Greater Stakes
With the aim of getting the ball rolling in the emerging longevity industry, Dmitry Kaminskiy announced a $1 million 
prize for the first person to reach the age of 123 - just 6 months longer than the current record holder, Jeanne 
Calment, who achieved 122 years and 6 months age.

This inspired a subsequent wager whereby Kaminskiy and Alex Zhavoronkov made a $1 million bet to see who 
would live the longest, in which the longest-lived of the two would owe the other $1 million in Insilico Medicine 
stock (a leading company working at the intersection of AI and longevity). This was more than just a bet; it was a 
meant to inspire others and coax the fledgling longevity industry out of its nest. "I would really like to make similar 
bets with Bill Gates, Elon Musk or Mark Zuckerberg so they could live longer lives and create great products, but I 
don't think they are worthy competitors on longevity yet, but I would like to challenge Sergey Brin and Larry Page 
to a similar competition due to their seemingly high interest in the sphere and the Calico project." said Kaminskiy in 
his interview to Gizmodo.

Reach

Win
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Greater Acceptance
By 2016, Dr. Alex Zhavoronkov made the following statement 
in his bestselling book The Ageless Generation: How 
Advances in Biomedicine Will Transform the Global Economy:

“The majority of politicians and the general public are unaware 
of the tremendous potential benefits of regenerative medicine. 
They fail to grasp the profound implications that extended 
longevity could have on the global economy, on their 
respective nation’s economic survival, and on their own 
lifespan and health.” 

While the latter part of this statement remains as true as ever, 
the former part does not, as politicians and the public are 
increasingly aware of the social and economic benefits of 
regenerative medicine.

What’s more, life extension has now become a palatable, 
realistic possibility and a credible subject of discussion in the 
eyes of the public. Mainstream media has begun to publish 
serious articles on the topic, with a dearth of actual scientists 
treating the topic seriously. Mere several years ago, it was the 
exclusive domain of social activists (e.g. transhumanists). 

Life extension by biotechnological means had been considered 
unfruitful at best and career-poisoning at worst, whereas today 
it is seen as the next big thing as a profusion of scientists 
stake their careers on it.
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Greater  consideration

A testament to this trend was the "What If You Are Still Alive in 2100?" panel session that took place at the World 
Economic Forum Annual Meeting in Davos in January 2016. The discussion of Longevity science at the World 
Economic Forum is evidence of a paradigm shift. From 2013 onward, both popular, credible policy-making 
publications and conferences began to take the topic seriously. Indeed, The Economist’s Aging Societies 2016 
panel discussion in London and “The Business of Longevity” conference in San Francisco can be considered as a 
culmination of this trend becoming trendy and part of the mainstream flow of events. The Economist’s interest in 
particular signaled that even the most conservative outlets are beginning to take this topic seriously.
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2016-17 was the period in which investors finally began to equate rejuvenation with repair. That is, with 
regenerative medicine. According to a report from Goldman Sachs, venture capital that was invested in companies 
pursuing regenerative medicine increased from $296 million in 2011 to $807 million in 2016, growing roughly 34% 
year-over-year.

"We see regenerative medicine as one of the most compelling areas for venture investment," the report said.

Goldman Sachs defines regenerative medicine as approaches that grow cells or tissue from stem cells, treatments 
that promote regeneration, or transplants using organs or tissue grown outside of the body. These types of 
treatments — if they work — could revolutionize how we age, potentially helping humans live healthier, longer 
lives. By the report's count, 80 regenerative-medicine companies received funding in the last three years, and the 
deals related to regenerative medicine accounted for almost half of the top venture-capital deals in 2015 and 2016. 

Goldman Sachs highlighted a few companies that received large sums in funding in the past few years, like 
Samumed, a $12 billion private biotech startup that wants to regenerate hair, skin, bones, and joints, and Unity 
Biotechnology, which is working on treatments that act on senescent cells. These are cells that have permanently 
stopped dividing, a phenomenon that has been linked to medical conditions like heart or eye problems.

Unity Biotechnologies raised $116M in series B from VenRock, ARCH Venture Partners, Jeff Bezos of Amazon, 
and others in October of 2016. Unity is developing drugs from the Mayo Clinic and Buck Institute for Research on 
Aging to delete or selectively ablate damaged, old cells called senescent cells. Research based on this class of 
drugs, called senolytics, has increased healthy lifespan in mice by 30%. The trend of longevity science and 
longevity-oriented life-sciences startups becoming mainstream also signals a coming paradigm shift from treatment 
of the symptoms of disease in a palliative and ineffective way toward the actual treatment of the underlying 
biological root cause of such diseases at their very source - a shift away from treatment and toward prevention. 
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Preventative medicine extends beyond longevity therapies, but longevity therapies are leading the front of this 
paradigm shift because they seek to treat the root cause and largest risk factor for what is increasingly becoming 
the most prevalent category of disease afflicting humanity today, namely age-related disease. 

The treatment of age-related disease at its source, aging itself, is going to be the biggest thing to happen to 
healthcare since sanitation, namely in terms of improved clinical outcomes for some of the most quantitatively 
prevalent diseases afflicting humanity today.

Greater risks, greater rewards

Such opportunities are also counterbalanced by real risks and concerns, and in order to successfully avoid and 
mitigate these risks, the geroscience community needs to have a more active presence in the emerging Longevity 
Industry and to participate in doing due diligence on emerging longevity startups in order to avoid some of the same 
mistakes that stalled progress in other life sciences and biomedical sectors, which were due to hype and goals and 
outcomes that could not be realistically realized, taking overly-large risks and not having sufficient foresight 
regarding the consequences of failure. 
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Ageing as an outcome

Since aging has previously not been 
considered an actionable endpoint, pharma 
companies have not been able to devise
clinical trials targeting aging. 

This is changing with the metformin trial driven 
by Nir Barzilai, a trial considered critical as a 
proof of concept for pharma companies 
targeting aging.



In particular, a lack of sufficient assurance of safety in stem cell clinical trials set the regenerative medicine field 
back for years, and the death of Jesse Gelsinger set the gene therapy field back at least a decade. These 
incidents damaged the image of both industries and stalled potential progress. Those involved in the emerging 
Longevity Industry should take care to learn from these mistakes to avoid repeating them.

Federal drug regulatory agencies like the FDA are a necessity and do good in keeping medical progress safe, but 
at times their bureaucracy stalls medical progress. The geroscience community should seize the initiative in 
evaluating possible projects ahead of the FDA, and voice their consolidated opinion on its safety and neutralize 
dangerous or overly-risky projects before they reach the stage of FDA applications so as to protect the health of 
the budding Longevity Industry and avoid mistakes made previously in other fields.

Longevity-oriented startups, if successful, could bolster continuing increases in the funding going into the 
Longevity Industry and facilitate its ongoing growth. However, early failures due to over-funding and over-valuation 
of over-hyped technologies and therapeutic approaches could leave the Longevity Industry little more than a 
longevity bubble. 

Similarly, taking unnecessary risks in an attempt to accelerate progress in the industry, such as proceeding with 
clinical trials on longevity therapies without sufficient evaluation of safety and efficacy in preclinical trials, could 
result in unintended human deaths and side effects, which could poison future growth in the industry. As the dawn 
of the Longevity Industry is confidently visible on the horizon, it is these challenges and risks that should be 
analyzed and mitigated while fostering and nurturing real opportunities, creating a landscape of real opportunity, 
not false promise.

“A mere three years ago the rise of the Longevity Industry was yet unthinkable. Now, a mere few 
years later, it has become unthinkable to consider biomedicine without healthy longevity. The time
has come to establish a framework for the rising Longevity Industry. ”

 - Dmitry Kaminskiy, Managing Partner of Deep Knowledge Life Sciences.
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Conclusion

At the turn of the new millennium, various disparate of sciences relevant to human longevity were already 
converging, making various gains along the way: from animal studies providing solid evidence that lifespan 
can be engineered, to the first recipients of breakthrough gene therapies. 

A new science, technology, and community was emerging which measured progress by a new standard: 
longevity. It sought to meaningfully improve lives not only by tackling diseases at their point of 
manifestation, but by intervening further upstream. 

This paradigm emerged from among a cluster of research hubs and non profits, and by the mid 2000s 
longevity had become the explicit aim of high-profile corporate entities, in particular Google’s Calico.

After a long period of causal dismissal, an increasing number of prominent scientists have come to work for 
and publicly endorse efforts to enable and accelerate progress in this area, changing the face of medicine 
and improving the prospects for human lifespan - and healthspan.

The industry, however, has not yet become a fully fledged commercial industry.

The next chapter describes what it has become.
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