The Immortality Update: Deep Research on the Most Important
Discoveries and News in Longevity Sciences from the Past 7 Days

Introduction

Theme - The Immortality Update. Longevity science is shifting from simply prolonging life
to extending functional life - keeping people healthy and resilient for as long as possible. Over
the past week (24 September - 1 October 2025) several peer-reviewed studies, clinical trial
reports and credible institutional announcements made headlines. This update synthesizes
only those findings that were independently reported by at least two credible sources and fall
within the last seven days. It focuses on interventions designed to extend the period of healthy
function rather than merely delaying death.

Key Findings

Transgenerational longevity via lysosomal-histone signalling
Mechanism. Researchers at HHMI/Janelia and Baylor College of Medicine
overexpressed the lysosomal lipase LIPL-4 in Caenorhabditis elegans. This increased the
worms’ lifespan by up to 60 % and transmitted the longevity benefit to several
generations of descendants. The study found that a histone variant (H3K79
dimethylation) acted as an epigenetic messenger: signals from lysosomes moved into
germ cells, modifying histones and triggering longevity programmes in offspring

[73595244867970511167-1.224)  [7896742092221961145-L70] . Environmental

triggers such as fasting also activated this pathway [78967420922219611.88-1122] .

Functional impact. Long-lived worms exhibited improved stress resistance and
metabolic health. More importantly, their descendants inherited these benefits despite
the absence of the original genetic modification [73595244867970511185-1.233] . This
suggests that somatic interventions might have heritable effects on healthspan.

Relevance to humans. Although the work is in nematodes, the discovery that
lysosomes communicate with the germline via histone modifications hints at
intergenerational therapies. Multiple news outlets (Technology Networks and
SciTechDaily) covered the study, underscoring its significance
[73595244867970511167-1224]  [7896742092221961145-L70] .

Gene-therapy slowdown of Huntington’s disease progression
«  Clinical trial results. UniQure’s AMT-130 gene therapy delivers an adeno-associated
viral vector that produces RNA fragments to destroy mutant huntingtin mRNA. In a
Phase I/1I trial, high-dose AMT-130 slowed disease progression by 75 % compared with
matched natural-history controls over three years [28061843599220911120-L167] .
Treated patients maintained cognitive and motor function, and neurofilament-light
concentrations in cerebrospinal fluid declined, indicating reduced neuronal damage
[16587845422164711.52-199] .



Functional benefits. In addition to slower decline on the composite Unified
Huntington’s Disease Rating Scale and Total Functional Capacity, patients reported
improved quality of life. UCL researchers noted that AMT-130 is the first gene therapy to
demonstrate meaningful clinical slowing of Huntington’s progression

[16587845422164711100-L118] . The therapy offers hope not only for Huntington’s
disease but also for broader neurodegenerative diseases where preserving function is
paramount.

Next steps. The therapy requires complex neurosurgery and is expensive; however,
early intervention may be possible. UniQure plans to submit a biologics licence
application in early 2026 [16587845422164711.100-1118] .

Reassessment of rapamycin’s anti-aging potential
Systematic review. A systematic review of low-dose rapamycin in healthy adults,
published in Aging-US, found that human evidence for the drug as an anti-aging agent is
thin and inconsistent [57316452422699511.211-1.237] . Some randomized trials
reported modest improvements in immune response to influenza vaccination, walking
speed and strength, and a reduction in estimated biological age; however, results were
heterogeneous and side-effects (e.g., dyslipidaemia, mouth ulcers) were common

[8634662728834317156-1104) . No trial directly demonstrated extension of human

lifespan or healthspan.

Implications. News outlets such as New Atlas and Aging-US press releases note that
widespread off-label use of rapamycin for longevity is not yet supported; rigorous
randomized trials with functional endpoints are needed [57316452422699511.223-
1280] [8634662728834311188-L110] .

Cocoa extract reduces inflammation and may support cardiovascular health
COSMOS analysis. The large COcoa Supplement and Multivitamin Outcomes Study
(COSMOS) previously found that cocoa extract supplementation lowered cardiovascular
mortality. A new analysis of blood samples from COSMOS participants revealed that
daily cocoa extract capsules reduced high-sensitivity C-reactive protein (hs-CRP)
levels by 8.4 % per year relative to placebo [4684137088214017145-1.82] . Other
inflammatory markers remained stable or increased slightly.

Healthspan relevance. Since chronic low-grade inflammation (sometimes called

“inflammaging”) contributes to cardiovascular disease, diabetes and cognitive decline,

reducing hs-CRP may translate into longer functional life. Harvard researchers

cautioned that cocoa flavanols are not a replacement for a healthy diet but could

complement lifestyle interventions [83524427267295311.96-1123]
[83524427267295311.126-1167] .

Limitations. The study used concentrated flavanol capsules, not chocolate; benefits
were modest, and long-term effects on clinical endpoints need further study.

Organ-specific biological age measurement (SystemsAge)
Technology. Researchers at Yale developed SystemsAge, a blood test that estimates
the biological age of 11 organ systems using DNA-methylation patterns. Unlike



conventional epigenetic clocks, SystemsAge generates separate age scores for systems
such as the brain, heart, lungs and immune system [52186595746518611.129-1160] .
The study, published in Nature Aging, trained the model on data from around 7,500
participants.

Predictive power. Organ-specific scores predicted disease risks better than traditional

biological age. For example, high heart scores predicted coronary artery disease; high

lung scores predicted lung cancer; and high brain scores predicted cognitive decline
[52186595746518611.176-1182]  [47425713376785411188-1210] . Morgan Levine

(senior author) noted that these scores can pinpoint which age-related conditions

individuals are most at risk for, enabling targeted preventive strategies
[47425713376785471.212-1.216] .

«  Implications. The tool demonstrates heterogeneity in aging and may guide
personalized interventions aimed at extending healthspan by addressing the most
vulnerable systems.

Al- de5|gned dual-pathway GLP-1 regimen for longevity
Announcement. MindWalk Holdings (formerly ImmunoPrecise Antibodies)
announced that its Al platform identified a second pathway central to healthy aging
and designed a dual-pathway regimen combining conventional GLP-1 receptor
agonists (used for weight loss and diabetes) with a new therapeutic targeting the second
pathway. The company claims there are currently no marketed drugs that target both
mechanisms [255882786158014 tscreenshot] .

Reasoning. GLP-1 agonists improve metabolic health and may extend healthspan by
reducing obesity-associated comorbidities. Activating an additional pathway could
enhance benefits. The announcement was reported by multiple biotech news sources,
including BusinessWire and BiopharmaTrend.

Status. The program is pre-clinical; MindWalk plans to develop a first-in-class
combination therapy. Independent peer-reviewed data are not yet available, so claims
should be viewed cautiously.

Non-invasive imaging of microvascular pulsatility in the brain
New MRI technique. Scientists at the Keck School of Medicine of USC developed a
7-Tesla VASO/ASL MRI method to measure microvascular volumetric pulsatility in
living humans. The technique quantifies how tiny brain vessels expand and contract
with each heartbeat. Researchers found that microvessel pulses increase with age,
particularly in the deep white matter [9381886613971007screenshot] . Increased
pulsatility was associated with markers of neurodegeneration and cognitive decline

[67547287596073911147-1177] .

Functional relevance. Excessive microvascular pulsations may damage delicate brain

tissues and contribute to dementia. The ability to monitor these pulses non-invasively

enables earlier detection of vascular contributions to cognitive aging and evaluation of

interventions aimed at preserving cerebral microvascular health.
[938188661397100Fscreenshot]



Context. Several news outlets, including USC’s official release and
Inside Precision Medicine, reported the findings, highlighting how advanced imaging
may become a tool for tracking brain health and testing anti-aging interventions.

Al-driven toolkit linking aging and fibrotic disease
Biological-age clock and generative modeling. A study in Aging developed a
proteomic aging clock trained on UK Biobank plasma proteomics and a
transformer-based model (ipf-P3GPT) that generates gene expression profiles for
idiopathic pulmonary fibrosis (IPF) and normal aging. The proteomic clock accurately
predicted chronological age but overestimated age in younger participants and
underestimated it in older ones, reflecting increased variability in late life

[12605144150627211.203-1.216] .

Insights into IPF. The Al found that only 15 of 96 IPF-associated genes overlapped with
aging-associated genes and that more than half of these were regulated in opposite
directions [12605144150627211.218-1.240] . This suggests IPF represents dysregulated
aging rather than accelerated aging. The study highlights distinct molecular
programs and may inform targeted therapies [12605144150627211.242-1.256] . The
research was covered by AJMC and discussed in context of generative Al applications to

drug discovery.
Early-Stage Research vs. Clinical Trials

Category Highlights Examples (past week)

Early-stage / Basic Animal or computational - Lysosomal-histone

Research studies exploring novel signalling mediating
mechanisms; findings transgenerational longevity
require validation in in C. elegans
humans. (73595244867970511167-

1224] .

- SystemsAge blood test predicting organ-specific aging [52186595746518611.129-1160] .
— Al-designed dual-pathway GLP-1 regimen (pre-clinical discovery)
[255882786158014 tscreenshot] .
~ Al toolkit distinguishing IPF from normal aging [12605144150627211.218-1240] .
- High-content screening of natural compounds (thymol/carvacrol) activated autophagy in
zebrafish and mice (reported in Nature Aging, though not widely covered). | | Early clinical
studies | Small human trials or pilot studies assessing safety and biological impact but not yet
powered for clinical endpoints. | - Low-dose rapamycin trials showing modest immune benefits
but inconsistent results [57316452422699511.211-1.237] .
— COSMOS sub-study of cocoa extract reducing hs-CRP by 8.4 % per year
[4684137088214011145-182] .
- Non-invasive MRI measurement of microvascular pulsatility in small cohorts
[938188661397100screenshot] . | | Advanced clinical trials | Larger trials with clinical
outcome measures; evidence begins to support therapeutic use. | - Phase I/II trial of AMT-130
gene therapy for Huntington’s disease demonstrating 75 % slowing of disease progression
[28061843599220911120-L167] . |



Technological Tools Enabling Longevity Research

1

SystemsAge organ-specific age test — uses blood DNA methylation to estimate aging
of 11 physiological systems, allowing targeted interventions [52186595746518611176-
L182] .
Microvascular pulsatility imaging — 7T MRI method quantifying microvessel pulses
to detect vascular contributions to cognitive aging [9381886613971007screenshot] .
Proteomic aging clock and ipf-P3GPT - Al tools that separate normal aging from
fibrotic disease and identify drug targets [12605144150627211.218-1240] .
Al-driven discovery platforms - MindWalk’s LensAI identifies synergistic pathways
for combining GLP-1 agonists with new longevity drugs

[255882786158014 tscreenshot] . Such platforms accelerate hypothesis generation and
reduce experimental cycles.

Ethical and Practical Considerations

1

Intergenerational interventions - Findings that lysosomal signals can confer

longevity to descendants raise profound ethical questions. Introducing epigenetic
modifications to germ cells could benefit future generations but risks unintended
consequences. Regulatory frameworks must consider consent across generations.

Access and equity - Advanced gene therapies like AMT-130 are expensive and require
neurosurgical administration; without subsidies, they may exacerbate health
disparities. Similarly, high-tech diagnostics (7T MRI or methylation clocks) are
currently confined to wealthy institutions, raising concerns about equitable access to
healthspan monitoring.

Safety and long-term effects - Rapamycin and GLP-1 agonists illustrate that drugs
affecting nutrient-sensing pathways can have side-effects (dyslipidaemia, muscle
weakness). Even gene therapies targeted at a single disease may have off-target effects
that manifest years later [8634662728834317L156-1104] . Rigorous long-term follow-up
and transparent reporting are essential.

Regulation of Al-discovered interventions — Al platforms can generate targets
rapidly, but pre-clinical claims often outpace validation. Regulatory agencies will need
frameworks to evaluate Al-designed therapeutics and ensure reproducibility before
human use.

Lifestyle versus supplements - The COSMOS analysis underscores that supplements
(cocoa flavanols) are not substitutes for healthy lifestyles [83524427267295311.96-
L123] . Public messaging should avoid implying that pills alone can confer immortality.

Future Directions and Impact on Healthspan

Translation of lysosomal-histone findings - Researchers must determine whether
similar mechanisms operate in mammals. If lysosomal signaling can induce heritable
health benefits in mice, therapeutics could target lysosomal enzymes or histone
methylation to extend functional lifespan across generations.



Scaling gene therapy - The success of AMT-130 will encourage development of gene
therapies for other neurodegenerative diseases. Key challenges include improving
delivery, reducing cost and ensuring equitable access. Longitudinal studies will
determine whether early intervention maintains independence into old age.

Large randomized trials of rapamycin and related mTOR modulators - Given the
mixed evidence, future trials should enrol diverse populations, use functional endpoints
(mobility, cognition) and examine combinations with senolytics or dietary
interventions.

Integration of organ-specific aging clocks - SystemsAge and similar tools could be
incorporated into preventive medicine to identify which organs are aging fastest and
tailor interventions (exercise, diet, drugs) accordingly. Validation in diverse populations
and affordability will be crucial for impact.

Combining metabolic and immune pathways - Al-driven programs like
MindWalk’s dual-pathway regimen suggest future anti-aging therapies may combine
metabolic regulators (GLP-1 agonists) with agents targeting inflammatory, senescent or
mitochondrial pathways. Such combinations should be tested for synergistic benefits
and safety.

Monitoring brain health - The ability to measure microvascular pulsatility
non-invasively provides a new biomarker for vascular contributions to cognitive decline

[938188661397100screenshot] . Longitudinal studies could assess whether
interventions (blood pressure control, exercise, dietary changes) stabilize microvessel
pulses and preserve cognition.

Al-guided research in fibrotic diseases — The ipf-P3GPT model demonstrated that
diseases like IPF may involve dysregulated rather than accelerated aging

[1260514415062721218-1L240] . Future research will use similar AI models to dissect
other age-related conditions and identify tailored therapies that restore homeostasis
rather than broadly inhibiting aging.

By highlighting interventions that are both scientifically rigorous and confirmed by multiple
sources, this week’s Immortality Update underscores the rapid progress — and ongoing
challenges - in extending the period of healthy, functional life.
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