The Immortality Update: What science learned about
extending healthy life

Just two major breakthroughs emerged from the past week that meet strict verification standards—but both
represent paradigm shifts in how we might extend functional life. Between October 15-22, 2025, researchers
demonstrated that genes from supercentenarians can therapeutically slow heart aging, and that cognitive training can reverse
a decade of brain aging by increasing acetylcholine levels. KPBS 7 NPR 7' A major Harvard conference also convened 500
researchers from 30 countries to standardize the biomarkers needed to measure whether longevity interventions actually
work. These developments matter because they move beyond simply extending lifespan to targeting the functional
capabilities that define healthspan—cardiovascular resilience, cognitive sharpness, and the biological measurements that can
prove interventions succeed.

The sparse findings reflect an important reality: major longevity discoveries don't arrive on predictable weekly schedules.
Publication lags, peer review timelines, and conference reporting delays mean that even groundbreaking research announced
this week may not achieve multi-source verification for days or weeks. The period captured one peer-reviewed gene therapy
breakthrough, one major clinical trial with extensive media coverage, important technological advances in biomarker
measurement (though with single-source limitations), and a pivotal conference signaling the field's maturation from
speculative to systematic science.

A centenarian gene that heals aging hearts

On October 16, researchers from the University of Bristol and Italy's IRCCS MultiMedica published the first demonstration
that a "longevity gene" naturally enriched in people living past 100 can therapeutically reverse cardiovascular aging.
BIOENGINEER.ORG +4 7 The gene variant LAV-BPIFB4 improved heart function, reduced tissue scarring, and decreased
aged cells in mouse models of Hutchinson-Gilford Progeria Syndrome—a rare rapid-aging disease that causes
cardiovascular deterioration. BIOENGINEER.ORG +3 7

The functional benefits proved substantial. A single gene therapy injection improved diastolic function (the heart's ability to
relax and fill with blood properly), reduced cardiac fibrosis by decreasing collagen deposits and scarring, and enhanced
angiogenesis to form new blood vessels. BIOENGINEER.ORG +2 /' In human progeria patient cells, the gene variant
reduced aging markers without directly eliminating the toxic progerin protein that causes the disease. BIOENGINEER.ORG
+5 7 This represents a fundamentally different therapeutic strategy—enhancing the body's intrinsic stress tolerance rather
than blocking faulty proteins.

Dr. Yan Qiu and Professor Paolo Madeddu from Bristol's Heart Institute, working with Professor Annibale Puca from
MultiMedica, identified this pathway by studying what makes centenarians' cardiovascular systems so resilient.
BIOENGINEER.ORG +4 7 The LAV-BPIFB4 variant protects cellular machinery from damage while promoting tissue
repair and vascular health. BIOENGINEER.ORG ' bioengineer /* Though progeria affects only 1 in 4-8 million births, the
research proves that longevity genes from exceptionally long-lived humans can be translated into therapeutic interventions
for age-related cardiovascular disease—potentially applicable to the millions experiencing normal cardiac aging.
BIOENGINEER.ORG +2 7

The study appeared in Signal Transduction and Targeted Therapy University of Bristol ” and was confirmed by the
university's official press release, Medical Xpress coverage, and multiple longevity research conference announcements.
bioengineer +2 7' Future delivery methods could include gene therapy vectors, protein therapeutics, or RNA-based
approaches targeting the broader aging population. bioengineer

Ten weeks of brain training reversed a decade of cognitive aging

The INHANCE trial, published October 13 in JMIR Serious Games with widespread coverage throughout the October 17-22
period, demonstrated that computerized cognitive training increases brain acetylcholine levels in older adults—the first



behavioral intervention shown to boost this critical neurotransmitter in humans. KPBS 7NPR ” Led by McGill University's
Dr. Etienne de Villers-Sidani, the double-blind randomized trial enrolled 92 adults aged 65+ for 10 weeks of speed-based
cognitive exercises versus active control games. KPBS 7 NPR 7

Using advanced PET brain imaging with the radiotracer [18F][FEOBYV, researchers measured a 2.3% increase in
acetylcholine in the anterior cingulate cortex—offsetting approximately one decade of typical age-related decline (which
averages 2.5% per decade). kpbs +2 7 The hippocampus showed a 4.7% increase and the parahippocampal gyrus gained
5.3%, both with statistical significance and medium-to-large effect sizes. NPR 7 Participants with lower baseline cognition
achieved significant improvements in executive function that persisted three months after training ended.

Acetylcholine drives attention, memory, learning, and decision-making. Its decline marks both normal cognitive aging and
Alzheimer's disease, making it the target of FDA-approved drugs like donepezil that block acetylcholine breakdown. KPBS
ZANPR 7 The INHANCE intervention achieves similar neurochemical goals through endogenous upregulation—the brain
producing more neurotransmitter naturally rather than pharmaceutical blockade preventing its degradation. The exercises,
developed by Posit Science Corporation, train rapid visual processing and target identification under time pressure, building
speed and accuracy that transfer to real-world cognitive function.

The study achieved impressive verification: peer-reviewed publication in JMIR Serious Games, clinical trial registration at
ClinicalTrials.gov (NCT04149457), National Institute on Aging funding, and extensive independent media coverage by
NPR, multiple PBS affiliates, CNN Health, and over a dozen public media outlets. Houston Public Media 7 WUSF Public
Media 7 Independent expert Dr. Michael Hasselmo from Boston University called the results "compelling enough that I
looked up the task myself." Zero adverse events were attributed to the training, demonstrating excellent safety alongside
efficacy.

This mechanistically explains earlier findings from the ACTIVE trial showing that speed-based cognitive training reduced
dementia incidence by 29-48% over 10-year follow-up. The work aligns with recommendations from the National
Academies, American Academy of Neurology, and 2024 WHO guidelines supporting cognitive training for dementia
prevention. It represents functional life extension in action—not just adding years but preserving the cognitive capabilities
that enable independence, learning, and quality of life.

Biomarker breakthroughs that measure what matters

Two technological advances emerged this week that could accelerate how we measure and validate longevity interventions,
though verification remains preliminary. On October 17, researchers published in Genome Medicine a proteomic analysis of
2,920 plasma proteins from 48,728 UK Biobank participants, identifying 71 proteins causally linked to aging phenotypes
including biological age, frailty, telomere length, and healthspan. Using Mendelian randomization to establish causation
rather than mere correlation, the team pinpointed 12 proteins already targeted by existing drugs—primarily involved in
inflammatory processes and cellular senescence. Genome Medicine ”

This matters because blood-based biomarkers that causally drive aging enable both personalized monitoring and drug
repurposing. Rather than testing interventions for decades to see if they extend life, researchers could measure whether they
modulate these causal proteins. The study integrated multi-omics data with machine learning for pathway identification and
replicated findings in the Finnish FinnGen cohort. Genome Medicine /1 However, while published in a peer-reviewed Nature
portfolio journal, the research lacks independent secondary coverage within the verification window—Ilikely due to the 1-5
day publication lag for scientific news.

On October 19, researchers posted to bioRxiv a comprehensive platform called TranslAGE that harmonizes 179 human
blood DNA methylation datasets with 41 epigenetic aging clocks pre-calculated for over 42,000 samples. The STAR
framework (Stability, Treatment response, Associations, and Risk evaluation) provides the first standardized, reproducible
method for benchmarking which epigenetic clocks actually work. Different aging clocks show wildly different sensitivities
to interventions and noise, making it impossible to compare results across studies or select appropriate biomarkers for
clinical trials.

TranslAGE solves this by quantifying technical robustness, biological validity, and intervention sensitivity for each clock in
a consistent framework. Raghav Sehgal, Albert Higgins-Chen, and collaborators from the Biomarkers of Aging Consortium



created interactive dashboards enabling researchers to select optimal biomarkers for their specific applications. As a preprint
awaiting peer review, the platform requires further validation but addresses a critical bottleneck—the field's inability to
agree on how to measure aging consistently.

Harvard convenes the field to standardize aging measurement

The third annual Biomarkers of Aging Conference, held October 20-21 at Harvard Medical School, brought together 500
attendees from over 30 countries to advance consensus on measuring and validating aging biomarkers.
Bostonlongevityweek +3 ” The event featured 48 talks, over 50 flash presentations, and 100+ posters from leading
universities and life sciences companies, with keynote speaker Professor Andrea Maier (President, Healthy Longevity
Medicine Society) setting the stage for translating biomarkers from research tools to clinical practice. longevity /1

Day one focused on cutting-edge science—the molecular influences, tools, and technologies for measuring biological age.
Day two addressed translation, examining how biomarkers relate to broader gerontology, clinical applications, regulatory
pathways, and economics. longevity /* Lifespan.io 7 Sessions on immune aging, developed in collaboration with XPRIZE,
featured David Furman's Stanford 1,000 Immunomes Project. longevity /' Alex Zhavoronkov presented Insilico Medicine's
Al drug discovery approaches. PubMed /' Vadim Gladyshev from Harvard and the National Academy of Sciences discussed
aging mechanisms, while David Glass from Regeneron explored pharmaceutical applications. Agingconsortium

The conference addressed a fundamental barrier: without standardized, validated tools to measure aging, longevity
interventions cannot advance to FDA approval or clinical deployment. longevity +2 /* Current biomarkers remain research
instruments rather than diagnostic tests physicians can order. The consortium emphasized making biomarkers
understandable to patients and deployable by clinicians, bridging the gap between molecular precision and practical
healthcare. longevity /' Longevity.Technology ' Poster presentations included biomodal's work using duet evoC 6-base
sequencing technology to differentiate between 5-methylcytosine and 5-hydroxymethylcytosine—two distinct DNA
modifications that previous aging clocks measured as a single signal, potentially missing important functional differences.
biomodal

The conference's growth from a one-day kickoff to a major two-day international gathering with partnerships from
Longevity. Technology and Lifespan.io signals the field's maturation. The emphasis on open science, data sharing, and
regulatory pathways demonstrates movement from academic exploration toward therapeutic development.
Longevity.Technology 7

The limited harvest from a single week

Despite comprehensive searches across peer-reviewed journals, institutional announcements, clinical trial registries, and
conference proceedings, only these few discoveries met the strict verification criteria of publication between October 15-22,
2025 and confirmation by multiple credible independent sources. Extensive searches found no new senolytic drug trials,
cellular reprogramming clinical initiations, or CRISPR-based longevity interventions announced during this specific
window—despite these being highly active research areas with ongoing studies from Mayo Clinic, Life Biosciences, and
others.

The timing explains much of this scarcity. October 22 marks just eight days into the research window, and scientific
publications typically require days to weeks for indexing, media coverage, and independent verification. Major conferences
during this period—including the American Society of Gene & Cell Therapy's Advancing Cell + Gene Therapies for Cancer
(October 15-16 in Philadelphia), Longevity Week Boston (starting October 17), and the Biomarkers conference itself—will
likely yield additional announcements as proceedings are published and presenters submit their work for peer review.

Several developments identified by researchers fell just outside the timeframe (MIT's "Neuro-Immune Axis and the Aging
Brain" symposium on October 8, various early October studies) or remain in preliminary form (conference posters awaiting
full publication, preprints requiring peer review). A notable exception highlighted by researchers was Nobel Laureate Venki
Ramakrishanan's October 20 lecture at Columbia University's Aging Center, which reviewed the field's current state and
launched Columbia's new "Al+ Healthy Longevity" virtual lecture series—significant for field visibility but not representing
new research. Columbia University Mailman School of Public Health 7




The week captured ongoing reviews and meta-analyses rather than breakthrough studies. Peter Attia's team published an
October 18 review highlighting disappointing metformin longevity evidence, citing a 2025 paper in Ageing Research
Reviews showing that the National Institute on Aging's Intervention Testing Program found no replicable lifespan benefits in
mice, and that human epidemiological data suffered from confounding and selection biases. Peter Attia /' This represents
important scientific consensus shifts but not original discovery.

Distinguishing hope from hype in early-stage science

Both major verified discoveries this week—the longevity gene therapy and cognitive training trial—occupy different
positions on the translational spectrum, requiring realistic assessment of their timelines to clinical availability. The LAV-
BPIFB4 gene therapy remains at the preclinical stage, tested in mouse models and human cells but not yet in human clinical
trials. bioengineer 7 While scientifically significant for proving that centenarian genes can be therapeutically applied, the
path from these findings to an approved cardiovascular therapy typically requires 10-15 years, encompassing safety studies,
dose optimization, delivery method development, and Phase 1-3 clinical trials.

The INHANCE cognitive training trial, conversely, studied an already-available intervention in humans, demonstrating
mechanistic proof for why earlier trials showed reduced dementia incidence. The training exercises exist commercially
through the BrainHQ platform, though the study's limitations—96% white participants, single Canadian site, 10-week
duration, 3-month follow-up—necessitate replication in diverse populations with longer-term outcomes before clinical
practice guidelines can recommend it specifically for longevity. Independent expert Dr. Aaron Seitz from UC noted that
while the work advances the field, effect sizes are small and "early stage," requiring additional validation.

The progeria research carries an additional caveat: the disease affects roughly 1 in 4-8 million births, making it an ultra-rare
condition. BIOENGINEER.ORG +3 7 Its value lies not in treating progeria itself but in demonstrating proof-of-concept for
longevity gene approaches applicable to common cardiovascular aging. bioengineer /* The researchers emphasize this
translational potential, suggesting that protective mechanisms from supercentenarians could benefit the millions
experiencing normal age-related heart disease.

Ethical considerations in an accessible longevity landscape

This week's discoveries raise distinct ethical considerations around accessibility and equity. The cognitive training
intervention requires only a computer and internet connection, making it potentially accessible across socioeconomic strata
—though digital divides and the current commercial pricing model ($14/month for BrainHQ) could limit uptake in resource-
poor settings. The 35-hour training commitment over 10 weeks demands time and motivation that may correlate with
education and socioeconomic status, as reflected in the study's highly educated participant pool (mean 16.5 years of
education).

Gene therapy for cardiovascular aging, should it reach clinical development, faces more substantial equity challenges.
Current approved gene therapies cost $400,000-$2.8 million per treatment, creating profound access barriers. The question
of whether aging itself should be treated—and whether insurance should cover such treatments—remains unresolved
regulatory and ethical territory. The FDA does not currently recognize aging as a disease indication, meaning interventions
must target specific age-related conditions (heart disease, Alzheimer's) rather than aging broadly. Womble Bond Dickinson 7

The biomarker developments this week, while technical, have democratizing potential. Standardized blood-based aging
measurements could enable population-wide screening and personalized intervention monitoring at scales impossible with
expensive imaging or specialized testing. However, this raises concerns about insurance discrimination, employment
impacts, and psychological effects of knowing one's biological age differs from chronological age. The Biomarkers of Aging
Conference explicitly addressed these considerations, with sessions on regulatory frameworks and clinical integration
emphasizing the need for ethical guardrails as technologies mature.

Safety profiles differed markedly across the discoveries. The INHANCE trial reported zero adverse events from cognitive
training among 92 participants—a remarkably clean safety record. The gene therapy study showed efficacy in preclinical
models but has not yet been tested in humans, where immune responses, off-target effects, and durability remain unknown.
The general trajectory in longevity science emphasizes interventions targeting functional decline over maximum lifespan



extension, partly because functional improvements (maintaining mobility, cognition, independence) raise fewer ethical
concerns than dramatically extended lifespans in aging populations.

What comes next: from biomarkers to bedside

The immediate future of longevity science, as evidenced by this week's developments, focuses on three interconnected
priorities: standardizing biomarkers, validating interventions in diverse populations, and translating laboratory
breakthroughs to clinical applications. The LAV-BPIFB4 gene therapy will likely enter safety studies in humans within 2-3
years if preclinical work continues successfully, with researchers planning to test delivery methods including viral vectors,
protein therapeutics, and lipid nanoparticles carrying mRNA. The target moves beyond progeria to common cardiovascular
aging, potentially as an intervention for heart failure or coronary artery disease in older adults.

The cognitive training findings will likely spur replication studies in larger, more diverse populations with longer follow-up
periods measuring real-world outcomes like dementia incidence, healthcare utilization, and quality-of-life metrics. The
mechanistic proof that training increases acetylcholine provides biological plausibility for earlier epidemiological findings,
potentially accelerating clinical guideline development. Researchers emphasized that combining cognitive training with
other lifestyle interventions (exercise, social engagement, purpose) may yield synergistic effects.

The biomarker work represents critical infrastructure development. TranslIAGE's framework for validating epigenetic clocks
could enable consensus around which biomarkers should be used in clinical trials, reducing noise and improving
comparability across studies. The proteomic identification of 12 druggable aging-related proteins opens immediate drug
repurposing opportunities, as existing compounds targeting these proteins could be tested for longevity effects in humans.
This pathway could significantly shorten development timelines compared to novel drug discovery.

The Biomarkers of Aging Conference highlighted emerging technologies—AlI-driven biological age prediction, immune
aging measurements from the Stanford 1,000 Immunomes Project, brain aging biomarkers, and multimodal approaches
combining proteomics, epigenetics, metabolomics, and functional assessments. Speakers emphasized that the field is
shifting from asking whether aging can be measured to asking which measurements best predict interventions that preserve
independence, prevent frailty, and maintain cognitive function. The emphasis on "good data" from longitudinal studies
tracking both molecular markers and functional outcomes suggests future trials will integrate traditional clinical endpoints
(mobility, cognition, disease incidence) with cutting-edge biomarkers.

Industry developments show approximately 700 longevity-focused biotechnology companies now active, including major
players like Calico (backed by Google), Altos Labs (backed by Jeff Bezos), and Life Biosciences. Columbia University,
Mailman School of Public Health 7 columbia 7 No major funding announcements emerged during October 15-22, but the
field's total investment continues growing, with particular emphasis on epigenetic reprogramming, senolytics, and Al-driven
drug discovery. The challenge remains translating this enthusiasm into FDA-approved therapies that demonstrably extend
healthspan in humans.

Conclusion: Functional life, measured and extended

The Immortality Update from October 15-22, 2025 captures not a revolution but an evolution—two verified discoveries
demonstrating that centenarian genes can therapeutically slow cardiovascular aging and that cognitive training can reverse a
decade of neurochemical decline, KPBS 7 NPR 7 alongside critical infrastructure development in biomarker standardization.
These advances share a crucial quality: they target functional capabilities (heart resilience, cognitive sharpness) rather than
merely prolonging life. The LAV-BPIFB4 gene doesn't promise immortality; it promises hearts that relax properly, pump
efficiently, and resist fibrotic damage. The INHANCE training doesn't prevent death; it maintains the acetylcholine that
enables learning, attention, and independence.

The week's limited harvest reflects longevity science's actual pace—breakthroughs emerge sporadically from decades of
foundational work, not on weekly schedules convenient for reporting. The sparse findings underscore the field's honesty:
extraordinary claims require extraordinary evidence, and that evidence requires time. Yet the pieces are assembling. Genes
from the longest-lived humans can become therapies. Behavioral interventions can alter brain chemistry. Blood tests can
measure biological age. Conferences can unite 500 researchers to agree on standards. These are the building blocks of a
future where functional life expands to match our chronological years—not immortality, but something arguably more



valuable: vitality preserved, capabilities maintained, and the compression of morbidity into the briefest possible window at
life's end. The Immortality Update tracks not the conquest of death but the extension of living well.



