Forensic Audit of Translational
Gerontology: A Clinical and Molecular
Evaluation of Epigenetic Reprogramming
and NAD+ Interventions

The discipline of biogerontology is currently navigating an unprecedented epoch, characterized
by profound theoretical breakthroughs in molecular biology operating in tandem with highly
aggressive commercialization. Historically relegated to a descriptive science focused on
palliative geriatrics, the field has rapidly transformed into a predictive and interventional
domain. This paradigm shift has been driven by the identification of the molecular hallmarks of
aging, the advent of precision transcriptomics, and the discovery of highly conserved
metabolic survival pathways. Central to this transformation is the concept of epigenetic
reprogramming and the pharmacological modulation of cellular metabolism, concepts that
have been heavily popularized by prominent academic researchers and subsequently amplified
by digital media platforms.

A focal point of recent public and scientific discourse is the assertion made by Dr. David Sinclair,
a geneticist at Harvard Medical School, during his appearance on the "Diary of a CEQO" (DOAC)
podcast. In an episode explicitly titled "Can Aging Be Reversed? After 8 Weeks, Cells Appeared
75% Younger In Tests!", Sinclair presented a framework wherein biological aging is not an
irreversible accumulation of structural damage, but rather a reversible loss of epigenetic
information.' Such declarations possess immense public appeal, effectively bridging the vast
physiological gap between rigorous, localized academic bench science and mainstream
consumer expectations for systemic longevity interventions. However, the translation of these
complex molecular mechanisms into accessible public health narratives often obscures the
profound caveats, methodological limitations, and fierce theoretical debates that define the
current consensus within the biogerontology community.

This comprehensive forensic audit deconstructs the specific claims surrounding epigenetic age
reversal as presented in the aforementioned broadcast. It rigorously evaluates the highly
debated Information Theory of Aging against the established DNA Damage Theory, utilizing
peer-reviewed critiques to highlight the methodological tensions in contemporary aging
models. Furthermore, this report conducts an exhaustive clinical review of popular longevity
interventions, notably NAD+ boosters and resveratrol, separating validated translational
medicine from commercial extrapolation.? By delineating the current boundaries of longevity
science, this analysis evaluates the physiological chasms between murine models and human
clinical translation, interrogating both the mechanistic viability and the oncogenic risks
associated with cellular reprogramming and metabolic supplementation.



Task 1: Deconstructing the "75% Younger in 8 Weeks"
Claim

Isolation of the Study and the Mechanistic Baseline

The assertion that cells can be rendered "75% younger in 8 weeks" is not derived from a
systemic human clinical trial, but rather is rooted in a highly specific continuum of pre-clinical
research executed by the Sinclair laboratory. This research culminated in landmark publications,
most notably a 2020 study published in the journal Nature (Lu et al.) and a subsequent 2023
manuscript published in Cell (Yang et al.).® The specific temporal and quantitative metrics cited
in the podcast refer to targeted gene therapy experiments performed on the optic nerve of
murine models, alongside corresponding in vitro human cellular assays.?

The primary mechanism driving this observed phenomenon is partial epigenetic
reprogramming. In normal developmental biology, the differentiation of somatic cells into
specific tissue types was long considered a unidirectional process. This dogma was overturned
by Shinya Yamanaka, who demonstrated that the continuous expression of four specific
transcription factors—Oct4, Sox2, KIf4, and c-Myc, collectively known as the Yamanaka factors
(OSKM)—could force adult somatic cells to revert into a pluripotent, embryonic state.'® While
groundbreaking for regenerative medicine, full OSKM reprogramming possesses a fatal flaw
for in vivo longevity applications: the complete erasure of cellular identity invariably leads to the
uncontrolled proliferation of teratomas, which are complex tumors comprising multiple tissue
types.' Furthermore, the inclusion of c-Myc is highly problematic due to its established identity
as a potent oncogene."

To circumvent this severe oncogenic risk and harness the rejuvenating potential of the
transcription factors without triggering dedifferentiation, the Sinclair lab utilized a truncated,
three-factor viral construct. By excluding the highly oncogenic c-Myc gene, the researchers
engineered an intervention referred to as OSK (Oct4, Sox2, KIf4)." In the experimental design
directly referenced by the "75% younger" claim, the OSK genes were delivered into damaged
tissues, specifically the retinal ganglion cells of the murine optic nerve, utilizing
adeno-associated virus (AAV) vectors.? Once delivered, these genes were constitutively
activated for a strictly defined duration of six to eight weeks.? According to the researchers,
this specific temporal window allows the cells to safely reset their transcriptomic and
epigenetic age profiles without regressing completely to a pluripotent, embryonic state. By
halting the reprogramming process before the threshold of dedifferentiation is crossed, the
somatic identity of the cell is preserved; a retinal ganglion cell, for example, maintains its
specific morphology and function while exhibiting the molecular characteristics of a younger
cell.?

The Metrics of "Youth": Epigenetic Clocks and Transcriptomics

To quantify the claim that a cell is "75% younger," researchers do not rely on chronological time



or simple morphological observation. Instead, they rely on highly complex, algorithmically
derived biological age clocks. The most prominent of these are epigenetic clocks, such as
those pioneered by Steve Horvath, which measure specific, predictable patterns of DNA
methylation across the genome.® DNA methylation—the biochemical addition of methyl groups
to cytosine bases at targeted CpG dinucleotides—serves as a primary mechanism of gene
regulation.” As an organism ages, these methylation patterns undergo a predictable structural
drift; specific promoter regions become hypermethylated, inappropriately silencing essential
repair genes, while other broad genomic regions become hypomethylated, leading to genomic
instability and the reactivation of transposable elements.’

In the 2023 Cell study, the biological age of murine tissue was meticulously measured using a
technique known as targeted bisulfite sequencing (SWARM), evaluating the methylation status
of over 500 precisely identified, age-related CpG loci.? The ectopic induction of the OSK
transcription factors actively promoted DNA demethylation processes, effectively reversing the
age-associated methylation drift and restoring youthful transcript profiles.® In practical
application, the expression of OSK reversed the calculated epigenetic age of damaged retinal
ganglion cells, leading to enhanced axon regeneration and dramatically improved visual
function in both aged mice and experimental models of glaucoma.’

The "75% younger" marker, therefore, represents a calculated, algorithmic regression along this
established epigenetic timeline.? The process is analogous to winding back a highly precise
molecular clock. However, the researchers emphasize that this reset process does not
continue back to an absolute zero, which would indicate full pluripotency. The preservation of
cellular identity is paramount; the goal is structural rejuvenation, not the creation of an
embryonic stem cell environment within an adult organ.?

The Translational Chasm: In Vitro, In Vivo, and Human Organisms

While the molecular elegance and localized efficacy of partial OSK reprogramming are
undeniable and represent a genuine scientific breakthrough, a massive physiological chasm
exists between resetting an isolated cellular culture (in vitro), rejuvenating a localized murine
tissue like the optic nerve (in vivo), and achieving systemic, holistic age reversal in a living
human organism. The extrapolation of localized murine data to systemic human longevity is
fraught with severe biological, logistical, and safety hurdles. The primary barriers in translational
medicine regarding systemic epigenetic reprogramming encompass vector delivery
constraints, differential tissue reprogramming rates, and the omnipresent oncogenic risk.""

Firstly, the mechanics of systemic delivery present an almost insurmountable near-term
challenge. In murine models, OSK is delivered via localized viral vectors (AAVs) injected directly
into the eye, or through sophisticated transgenic modifications where the mice are engineered
from embryonic development to express OSK systemically upon exposure to a specific
chemical trigger, such as the antibiotic doxycycline." Delivering a gene therapy uniformly to the
tens of trillions of cells comprising the myriad distinct tissues of an adult human body is
currently impossible. Intravenous administration of viral vectors at the massive doses required



for systemic coverage invariably precipitates severe, often fatal, immune responses and
profound hepatic toxicity. The human immune system is highly adept at neutralizing foreign
viral vectors, rendering systemic AAV delivery highly inefficient and exceedingly dangerous.

Secondly, complex organisms exhibit differential reprogramming kinetics. Different cell types
within a complex mammalian organism respond to the Yamanaka factors at vastly different
rates."” A standardized systemic pulse of OSK expression that successfully rejuvenates a
slow-dividing skin fibroblast or a post-mitotic neuron might accidentally push a rapidly dividing
intestinal epithelial cell or a hematopoietic stem cell past the critical threshold of no return."
Once a cell crosses this threshold, its specific somatic identity is erased, resulting in cellular
dedifferentiation and rapid neoplastic transformation."

Finally, the oncogenic knife-edge of partial reprogramming cannot be overstated. Even with the
deliberate exclusion of the c-Myc oncogene, the continuous or improperly regulated
expression of OSK remains intrinsically linked to dedifferentiation and tumorigenesis.” If the
precise "eight-week" timer proposed by the Sinclair lab fails to halt due to variable gene
expression penetrance in human tissue, the inevitable result is the rapid and lethal proliferation
of teratomas.'?

Although Phase | human clinical trials have reportedly been cleared by regulatory bodies to test
OSK gene therapy for specific indications of human blindness—capitalizing on the eye's unique
status as an immune-privileged, localized, and enclosed anatomical
compartment—extrapolating this highly specific intervention to systemic human age reversal
remains entirely speculative.® The successful reversal of localized neurodegeneration in a
genetically homogenous laboratory mouse, utilizing bespoke delivery mechanisms, does not
equate to the systemic physiological rejuvenation of a heterogeneous human being.
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Task 2: The Information Theory of Aging vs. The DNA
Damage Theory

The Core Thesis: Aging as a Software Design Flaw

Biogerontology has historically viewed the aging process as a unidirectional, entropic
accumulation of irreversible cellular and molecular damage. In this traditional framework, aging
is the inevitable result of metabolic wear-and-tear, much like a machine degrading over time.
Dr. Sinclair's "Information Theory of Aging" (ITA) radically reframes this foundational paradigm.
The core thesis of the ITA posits that aging is not primarily driven by the permanent, physical

mutation of the DNA sequence itself—the "hardware" of the biological system—but is instead
caused by a progressive, reversible loss of epigenetic information—the "software” that dictates
how the hardware is utilized.”

The conceptual architecture of the ITA draws heavily upon Claude Shannon’s seminal
mathematical theory of communication, originally developed to optimize data transmission
over noisy telecommunication channels.'® In Sinclair's biological adaptation of this framework,
young, healthy cells possess a pristine, youthful epigenetic message. This message is
characterized by precise patterns of DNA methylation and histone modifications that perfectly
maintain cellular identity and optimal function. However, over the course of an organism's
lifespan, the cell is subjected to continuous physical, chemical, and biological stressors, most
notably DNA double-strand breaks caused by background radiation, environmental toxins, and
normal metabolic oxidative stress.®

When these DNA breaks occur, the cell must urgently prioritize survival by initiating complex




DNA repair cascades. This process forces the cell to recruit epigenetic modifying
proteins—specifically sirtuins, such as the Sir2/3/4 complex in yeast or SIRT1in mammals—away
from their usual gene-silencing duties at specific loci to assist in emergency DNA repair at the
break site.® While the physical DNA sequence is usually faithfully repaired, preserving the
genetic hardware, the recruited epigenetic modifiers do not always return to their precise
original genomic locations once the repair is complete. Over decades of constant damage and
repair, this subtle failure to reset the epigenome results in the accumulation of "epigenetic
noise".? This noise obscures the original youthful message, causing cells to gradually lose their
specific somatic identity—a phenomenon termed "mesenchymal drift"—and leading to the
widespread cellular dysfunction that manifests macroscopically as aging and age-related
disease.’

Crucially, the Information Theory of Aging hypothesizes the continuous existence of an
"Observer"—a latent, incorruptible backup copy of the original youthful epigenetic landscape
embedded deep within the architecture of the cell.”” According to the theory, partial epigenetic
reprogramming via OSK gene therapy acts as a biological signal that accesses this observer. By
activating this backup copy, the cell can polish the epigenetic "scratches on the CD,"
reestablishing the correct patterns of methylation and histone modification, and restoring the
software to its optimal youthful state without needing to physically alter or repair the
underlying genetic hardware.?

The ICE Mouse Model and Empirical Evidence

To empirically test the Information Theory of Aging, the Sinclair lab developed a highly
sophisticated transgenic animal known as the ICE (Inducible Changes to the Epigenome)
mouse model.® The objective of this model was to deliberately uncouple epigenetic damage
from genetic mutation to determine if epigenetic noise alone could drive the aging phenotype.
To achieve this, researchers engineered the mice to express an inducible restriction
endonuclease enzyme called I-Ppol.2 When activated, |I-Ppol creates highly specific,
non-mutagenic double-strand DNA breaks at precise locations across the genome.® This
process was designed to simulate and accelerate the natural wear-and-tear of cellular life,
which typically produces between 10 and 50 double-strand breaks per cell per day.®

Following a prolonged period of |-Ppol induction, the ICE mice were observed to age rapidly
across multiple physiological, cognitive, and molecular domains.'” The mice exhibited severe
frailty, metabolic dysfunction, and cognitive decline. To rule out the traditional hardware theory,
researchers conducted extensive whole-genome sequencing (WGS) on the rapidly aged ICE
mice. The sequencing revealed no significant difference in DNA mutation frequencies at
canonical, non-canonical, or random sites when compared to healthy, uninduced control mice.®

However, while their genetic hardware remained intact, their epigenetic clocks advanced
significantly. The ICE mice exhibited classic biological hallmarks of aging, including profound
cellular senescence, increased inflammatory marker expression (such as IL-6 and Ccl2), and
severely reduced levels of lamin B1, a structural protein critical for maintaining the nuclear



envelope and a key biomarker of senescence.? When these artificially aged mice were
subsequently treated with the AAV-mediated OSK gene therapy, their advanced biological
clocks reversed, and tissue function was notably restored.? This experimental outcome serves
as the bedrock of the Information Theory of Aging, suggesting that irreversible DNA mutations
are not strictly required to drive the aging process; the accumulation of reversible epigenetic
noise is both necessary and sufficient.

The Scientific Pushback: DNA Mutations and the p53 Artifact

Despite its theoretical elegance and the robust nature of the epigenetic recovery observed in
the ICE model, the Information Theory of Aging faces intense scrutiny, structural criticism, and
significant pushback from the broader biogerontology community. The dominant
counter-framework remains the DNA Damage Theory, which is increasingly integrated into the
broader "Hallmarks of Aging" consensus. This prevailing paradigm views aging not as a single
software flaw, but as a deeply intertwined, multi-causal deterioration involving nine to twelve
distinct biological pathways, including genomic instability, telomere attrition, mitochondrial
dysfunction, and loss of proteostasis.?

Leading geneticists and longevity researchers, including Jan Vijg, argue that the ITA setsup a
false dichotomy between the genome (hardware) and the epigenome (software). Vijg's
extensive research into somatic mutations demonstrates that physical alterations to the DNA
sequence inevitably and directly cause downstream drift in the epigenome.?® From this
integrated perspective, epigenetic degradation is not an independent software failure that can
be endlessly rebooted, but is rather a direct, inescapable consequence of accumulated
hardware damage.?® Restoring the software via OSK may provide a temporary functional boost
or alleviate specific instances of senescence, but if the underlying DNA sequence is heavily
mutated or structurally compromised, the epigenetic noise will rapidly reaccumulate, limiting
the ultimate efficacy of reprogramming.

A far more granular and severe critique of the foundational 2023 Cell paper was formalized in a
peer-reviewed "Matters Arising" response authored by prominent biogerontologists Dr. Charles
Brenner and Dr. James Timmons." In their critique, Brenner and Timmons bluntly assert that
"The information theory of aging has not been tested,” citing critical, potentially fatal
methodological flaws in the design and interpretation of the ICE mouse study.*

The crux of the Brenner and Timmons critique centers on the specific biological activity of the
I-Ppol restriction endonuclease enzyme used to induce the DNA breaks. They point out that
widespread |-Ppol activation is not merely a benign generator of "epigenetic noise," but is
highly cytotoxic and is definitively known to trigger a massive, p53-dependent cell death
cascade within 30 days of activation.®' Brenner and Timmons noted a critical omission in the
Cell paper: the Sinclair lab failed to thoroughly analyze the ICE mice during this specific 30-day
window of acute toxicity."”

Brenner argues that the accelerated "aging" phenotype observed in the ICE mice was not the
result of subtle, cumulative "epigenetic noise," but was rather a gross physiological response to



massive, acute cellular elimination.”” The massive cell death triggered by the p53 response
placed extreme, unnatural stress on the surviving tissue-resident stem cells to rapidly
proliferate and regenerate the lost tissue, exhausting their proliferative capacity and driving
them into premature senescence.®' By this logic, the ICE experiment merely simulated the
physiological exhaustion associated with recovering from a severe, acute toxic insult—akin to
recovering from massive radiation poisoning or aggressive chemotherapy—not the natural,
progressive process of mammalian aging.

Consequently, the consensus within the broader biogerontology community remains deeply
cautious. While epigenetic alterations are universally recognized as a primary, driving hallmark
of aging %°, many leading researchers do not agree that aging is primarily an epigenetic
phenomenon that can be entirely erased. The reality of aging is highly likely a layered
mechanism where structural hardware degradation permanently anchors and dictates the rate
of software degradation, placing hard biological limits on the potential of epigenetic
reprogramming.?

Task 3: NAD+, Resveratrol, and The Supplement
Reality

While the theoretical promise of cellular reprogramming via OSK occupies the vanguard of
longevity science, its clinical application is currently paralyzed by the profound oncogenic risks
associated with gene therapy. Consequently, the commercial longevity sector has aggressively
pivoted toward the development and marketing of small molecules and dietary supplements.
These compounds claim to achieve similar endpoints by biochemically activating the same
highly conserved metabolic survival pathways—specifically sirtuins and AMP-activated protein
kinase (AMPK)—without the need for genetic manipulation. The most prominent molecules in
this commercial push are resveratrol and various precursors to nicotinamide adenine
dinucleotide (NAD+).

Resveratrol: The Anatomy of a Scientific Artifact

Resveratrol, a naturally occurring polyphenol found in the skin of red grapes and red wine, was
propelled to global prominence in the early 2000s, largely through pre-clinical research
championed by David Sinclair. It was originally claimed to be a potent allosteric activator of
SIRT1, a mammalian sirtuin protein intimately linked to longevity, DNA repair, and the caloric
restriction response.” The initial excitement surrounding resveratrol was immense, leading to
the foundation of Sirtris Pharmaceuticals, a company co-founded by Sinclair, which was
subsequently acquired by the pharmaceutical giant GlaxoSmithKline for over $700 million
based on the promise of developing highly potent SIRT1 activators.

However, forensic scrutiny of the foundational biochemistry underlying resveratrol's
mechanism of action revealed severe, fundamental limitations. In 2005, Dr. Matt Kaeberlein and
colleagues published a landmark study in The Journal of Biological Chemistry that
systematically debunked the direct link between resveratrol and sirtuin activation.*



Kaeberlein's research demonstrated that the in vitro biochemical assay utilized by Sinclair's
team to claim resveratrol activated the SIRT1 enzyme was fundamentally flawed.*' The assay
relied on a synthetic peptide sequence that possessed a fluorescent tag (fluorophore) used to
measure enzymatic activity. Kaeberlein's team discovered that resveratrol interacted directly
and non-specifically with the artificial fluorescent tag, generating a false-positive signal
indicating robust SIRT1 activation.®’ When the experiment was replicated using native,
non-fluorescent peptides that accurately reflect actual mammalian biology, resveratrol
demonstrated zero ability to activate the SIRT1 enzyme.”’

Despite this rigorous scientific debunking of its primary mechanistic claim, resveratrol has
continued to be heavily marketed as a premier anti-aging supplement. A thorough clinical audit
of human-trial data compiled up to 2024 reveals a stark, undeniable contrast between isolated
murine data and human translation.>* While extremely high doses of resveratrol in mice (or in
simple organisms like C. elegans) have occasionally shown lifespan extension under highly
specific dietary constraints, comprehensive systematic reviews of extensive human clinical
trials show absolutely no conclusive evidence that resveratrol extends human lifespan or
meaningfully delays the onset of age-related diseases.>* Over the last two decades, clinical
trials administering resveratrol (at defined doses up to 1 gram per day) have consistently
demonstrated only mild, highly transient improvements in specific inflammatory markers and
minor ameliorations of dysregulated metabolic profiles.*® Furthermore, high concentrations of
resveratrol exhibit exceptionally poor bioavailability in humans, rapidly conjugating in the liver
before reaching target tissues. The scientific consensus in 2024 maintains that any minor
biological effects observed are mediated by alternative, non-specific genetic mechanisms
independent of sirtuin activation.*

NAD+ Boosters: Biochemical Rationale and Clinical Audit

In contrast to the artifactual history of resveratrol, the biological rationale for manipulating
nicotinamide adenine dinucleotide (NAD+) is grounded in robust, undisputed metabolic
biochemistry. NAD+ is an essential, ubiquitous coenzyme present in every living cell, serving as
a critical mediator of electron transfer in fundamental metabolic redox reactions (such as
glycolysis and the citric acid cycle). Crucially, NAD+ also serves as an obligatory, consumable
substrate for several key longevity-associated enzymes, including sirtuins and PARPs (poly
ADP-ribose polymerases), which are heavily involved in DNA repair and genomic stability.” It is a
well-documented physiological fact that intracellular NAD+ levels plummet significantly with
chronological age, creating a severe metabolic bottleneck that impairs cellular energy
production and compromises the efficacy of DNA repair mechanisms.*

Because the direct oral administration of intact NAD+ molecules is biologically futile—the
molecule is highly unstable and cannot effectively cross the cellular membrane—research has
intensely focused on smaller, more bioavailable NAD+ precursors, specifically nicotinamide
riboside (NR) and nicotinamide mononucleotide (NMN).*° NMN supplementation has shown
remarkable, highly reproducible promise in murine models, rapidly improving insulin sensitivity,
reversing vascular aging, enhancing physical endurance, and protecting colon function in aged



mice.*” However, the critical, defining question in translational medicine remains unanswered:
do these molecules actually extend human lifespan?

As of the 2024-2026 reporting period, a substantial body of human clinical trials has been
completed and published. The clinical data consistently and reliably demonstrates that oral
supplementation of both NMN and NR safely and effectively elevates circulating blood NAD+
levels in human subjects without severe adverse events.*°

A specific point of forensic scrutiny within this domain surrounds MIB-626, a proprietary,
microcrystalline polymorph of NMN developed by Metro International Biotech, a
pharmaceutical company co-founded by David Sinclair.*° Double-blind, placebo-controlled
Phase 2a clinical trials have evaluated the administration of MIB-626 (typically utilizing a
protocol of 1000 mg administered twice daily for 14 to 28 days) in middle-aged and older
adults, yielding statistically significant, albeit highly specific, physiological responses.”’ The
human cohorts treated with MIB-626 demonstrated:

e Substantial, measurable increases in circulating NAD+ levels and its associated
metabolome on days 14 and 28 compared to placebo baselines.’

e Statistically significant reductions in serum total cholesterol, low-density lipoprotein (LDL)
cholesterol, and non-high—density lipoprotein (HDL) cholesterol levels.”

e Statistically significant decreases in both total body weight and diastolic blood pressure
compared to the placebo control groups.®

e Improvements in general physical performance markers, such as increased walking
distance in the standardized six-minute walk test, as observed in related NMN clinical
trials.”’

While these results robustly validate NMN as a powerful, bioavailable metabolic modulator, a
critical scientific distinction must be rigorously maintained: there is currently zero clinical
evidence that long-term NMN or NR supplementation extends maximal lifespan or reduces
all-cause mortality in human beings.** NMN behaves as a highly effective metabolic
therapeutic—improving cardiometabolic markers akin to the physiological effects of an
exercise mimetic or a statin drug—but equating the improvement of a lipid profile to "age
reversal" or "lifespan extension" is a scientifically unsupported, commercial extrapolation.*®
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Regulatory Maneuvers and Commercial Controversies

The rapid translation of biogerontology from academic laboratories into the lucrative
commercial sphere has generated immense friction, deeply entwining the pursuit of scientific
truth with aggressive venture capital strategies. This tension reached a severe regulatory
flashpoint in late 2022 when the U.S. Food and Drug Administration (FDA) issued a definitive
determination that effectively precluded NMN from being legally marketed and sold as a
dietary supplement in the United States.*

This sudden preclusion was triggered by the drug exclusion clause embedded within the
Dietary Supplement Health and Education Act (DSHEA).* Because Metro International Biotech
had preemptively filed an Investigational New Drug (IND) application for their proprietary NMN
polymorph, MIB-626, and had instituted and made public substantial clinical investigations
regarding its efficacy as a pharmaceutical intervention, the FDA ruled that NMN must be legally
regulated as a pharmaceutical drug, not a loosely regulated consumer supplement.*’ This




regulatory determination resulted in massive industry backlash, crippling established supply
chains and culminating in a formal lawsuit filed against the FDA by the Natural Products
Association (NPA).** Metro Biotech's strategic maneuvers were perceived by many
stakeholders within the supplement industry as a deliberate weaponization of FDA regulations
designed to secure a highly lucrative pharmaceutical monopoly over a naturally occurring,
unpatentable vitamin B3 derivative.*

Further commercial controversies have consistently shadowed Dr. Sinclair’s public
engagements and entrepreneurial ventures. In 2023, he co-founded Tally Health, a heavily
funded, consumer-facing company offering proprietary epigenetic age clocks alongside
personalized, subscription-based supplement stacks.*® The fundamental premise of selling
direct-to-consumer DNA methylation tests to allow individuals to track their specific "biological
age" has been heavily criticized by leading independent scientists. Critics argue that these
commercial clocks are highly variable, statistically unvalidated for personalized individual
diagnostic use, and ultimately promote an unscientific culture of "health flexing".>® A prominent
Wall Street Journal report highlighted this friction, quoting deep skepticism regarding Sinclair's
public claims that such diagnostic tools can accurately and definitively state if an individual is

biologically "younger than you are".*®

However, the most damaging incident regarding scientific credibility occurred in early 2024
concerning "LeapYears," a canine longevity supplement developed and aggressively marketed
by Animal Biosciences, another biotech firm co-founded by Sinclair.*” The LeapYears
supplement is formulated as a dual-action soft chew combining a proprietary NAD+ precursor
(LY-D2) and a specific senolytic flavonoid compound (LY-Dé) designed to biologically clear
damaged, senescent cells from the aging canine body.* Based solely on the preliminary results
of a non-peer-reviewed preprint study uploaded to bioRxiv, Dr. Sinclair and the corporate entity
issued sweeping public statements claiming the supplement had demonstrated the first clinical
evidence of the "reversal of aging in dogs" while significantly improving cognitive function.”’

The biogerontology community reacted to these commercial claims with intense, highly public
backlash. Dr. Matt Kaeberlein performed an exhaustive public forensic audit of the LeapYears
preprint manuscript, highlighting severe methodological flaws that compromised the integrity
of the findings. Kaeberlein documented the deliberate exclusion of crucial trial data, the
utilization of cognitive assessment tools that were not scientifically validated for their intended
diagnostic purpose in dogs, and a profound lack of scientific transparency regarding the
precise nature of the patented active ingredients.®’ Kaeberlein publicly stated he found the
behavior surrounding the marketing of the supplement “personally and professionally
unacceptable,” pointing out that extrapolating a minor improvement on a flawed cognitive test
to the definitive "reversal of aging" was profoundly misleading and scientifically irresponsible.*®

The scientific furor over the LeapYears claims culminated in widespread mainstream media
coverage—most notably headlined by the Wall Street Journal's critical piece titled "Star
Scientist's Claim of 'Reverse Aging' Draws Hail of Criticism"—and directly resulted in Sinclair
stepping down from his prestigious position as president of the Academy for Health and



Lifespan Research.”” Under intense peer pressure, the company subsequently issued revised
press releases to officially walk back the definitive "age reversal" claims, illustrating the severe
reputational risks associated with prematurely commercializing unverified longevity
interventions.”’

By analyzing the trajectory of resveratrol, the regulatory battles surrounding NMN, and the
public fallout from the LeapYears controversy, it becomes evident that the commercial
longevity sector frequently outpaces the rigorous accumulation of definitive clinical data. While
the metabolic optimization offered by NAD+ boosters represents a valid and promising
therapeutic avenue for addressing age-related metabolic decline, the assertion that these
supplements actively reverse the fundamental process of human aging remains an artifact of
aggressive marketing rather than a conclusion supported by translational medicine.
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