Key Points on Recent Longevity Discoveries

- Research suggests that blocking circulating proteins like ReHMGB1 may slow systemic

aging by preventing senescence spread, though human trials are needed for

confirmation. (saenceeh;eet-eou)

- Iron restriction in diets appears to extend lifespan in model organisms by activating

oxidative stress responses, with potential implications for metabolic health in humans.

- New biomarkers like the MitoAge signature could help predict mitochondrial decline,
offering tools for personalized interventions. m

- Space weather fluctuations might influence epigenetic aging, with cosmic rays
accelerating it and solar activity potentially slowing it, highlighting environmental

factors in longevity.

- Emerging senolytics from natural compounds, such as PCC1 from grapeseed, show

promise in clearing zombie cells, but claims of extreme lifespan extension remain

speculative and unproven in humans. w

- NAD+ supplementation may address neurodegenerative aspects of aging by

correcting RNA splicing errors in tauopathy models, though efficacy in humans is

uncertain. @

Overview of Functional Life Extension

Recent findings emphasize extending not just lifespan but functional years, focusing on
mechanisms that preserve cellular health, mitochondrial function, and systemic resilience.
This aligns with efforts to mitigate age-related decline through targeted interventions like

protein modulation and dietary strategies.

Potential Controversies

Debates persist around environmental influences like space weather, which add complexity
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to aging models, and bold claims trom biotech tirms on senolytics, where animal data may
not fully translate to humans. Evidence leans toward cautious optimism, acknowledging

individual variability.

Implications for Healthspan

These discoveries could inform preventive approaches, such as biomarkers for early
detection of mitochondrial issues or dietary tweaks for metabolic regulation, potentially

enhancing quality of life in later years.

The Immortality Update: Deep Research on the Most Important Discoveries and News in

Longevity Sciences from the Past 7 Days

1. Introduction

The theme of this update, "The Immortality Update," underscores the pursuit of functional
life extension—prolonging not merely chronological years but the period of vibrant,
disease-free living. Longevity sciences aim to enhance healthspan by addressing core
aging hallmarks such as cellular senescence, mitochondrial dysfunction, and metabolic
dysregulation. Over the past week (November 11-17, 2025), credible sources including
peer-reviewed journals like The EMBO Journal, bioRxiv, medRxiv, and Science Advances
have highlighted breakthroughs in these areas. Emphasis remains on interventions that
preserve physical, cognitive, and metabolic functions, drawing from model organisms to
human cohorts. These findings, confirmed across multiple reputable institutions (e.g.,
Korea University, Ben-Gurion University, and international collaborations), suggest

pathways to mitigate systemic aging while prioritizing safety and accessibility.

2. Key Findings

This section categorizes discoveries into senolytics, cell therapies, gene editing, and

metabolic regulators, based on reports from the specified period.

Senolytics: Senolytics target senescent "zombie" cells that accumulate and drive
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Inflammation. A notable development Is the grapeseed-derived compound procyanidin Cl
(PCC1) from Lonvi Biosciences, reported in multiple outlets including The New York Times
(November 8, 2025, with follow-ups in the week). PCC1 selectively clears senescent cells
in mice, extending lifespan by ~9% overall and ~64% from treatment initiation (Nature
Metabolism, 2021, with 2025 updates on human potential). Confirmed by The Jerusalem
Post and Moneycontrol (November 9-10, 2025), Lonvi claims it could push human lifespans
to 150, though this is speculative; safety data from long-term dietary use supports low
toxicity, but no human trials yet. ReHMGB/1, a redox-sensitive protein propagating
senescence via bloodstream, was detailed in Metabolism — Clinical and Experimental
(2025), with findings echoed in ScienceDirect and Elsevier sources. Blocking ReHMGB1

with antibodies reduced aging markers and improved muscle recovery in mice, providing

direct evidence of systemic aging transmission. W@Lmepe)

Cell Therapies: While slightly outside the exact week, overlapping reports confirm a new

subset of CD4 T helper cells that accumulate with age and exhibit cytotoxic properties,
clearing senescent cells. Published in Nature Aging (October 29, 2025) and covered by
ScienceDaily and SciTechDaily (November 5, 2025), these cells are enriched in
supercentenarians, maintaining immune balance. Depleting them in mice accelerated

aging, per Ben-Gurion University and EurekAlert!. This suggests potential for engineered

T-cell therapies to enhance longevity. Qec:eneedallyeom) W

Gene Editing: No direct gene-editing breakthroughs in the exact week, but related insights

from mtDNA studies in Science Advances (August 6, 2025, with November discussions)
show allele frequency selection prevents age-related mtDNA mutations in human oocytes,

unlike somatic tissues. This purifying selection could inform CRISPR-based edits for

longevity, though not newly reported. @

Metabolic Regulators: An iron-depleted diet extended lifespan in C. elegans by disrupting
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Iron NOMeostasis andad activaling oxiaative stress responses (e.g., UrRMmtIT), per 1ne civiov

Journal (November 10, 2025). Confirmed across PubMed, bioRxiv, and ResearchGate, iron

chelation mimicked these effects, highlighting dietary iron as an aging modulator. NAD+

supplementation rescued tauopathy in mouse Alzheimer's models by correcting alternative

RNA splicing of EVA1C, per Science Advances (November 7, 2025), with coverage in

Lifespan.io and PsyPost (November 1015, 2025). WW

. 8)
Category Discovery Model Key Effect Sources o
Senolytics PCC1 from Mice Clears senescent cells, NYT, JPost,
grapeseed +64% lifespan from Moneycontrol
treatment
Senolytics ReHMGB1 Mice Reduces systemic Metabolism,
blockade senescence, improves ScienceDirect
recovery
Cell CytotoxicCD4 T Humans/Mice Clears senescent cells, Nature Aging,
Therapies cells enriched in ScienceDaily
supercentenarians
Metabolic Iron depletion C. elegans Activates UPRmt, extends EMBO J, PubMed
Regulators lifespan
Metabolic NAD+ Mice Fixes RNA splicing in Sci Ady,
Regulators supplementation tauopathy Lifespan.io

3. Basic Research vs Clinical Trials

Basic research dominates this week's findings, focusing on mechanistic insights in model

organisms, while clinical relevance emerges in human cohorts.

Basic Research: In C. elegans, iron-depleted diets induced oxidative stress, upregulating
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mlocnonaridi untoliygea proLeln respolise (UFKITIL) dina exLernalnyg niespdil wilnout ¢dioric
restriction (EMBO J). Transcriptomic analysis showed disrupted iron homeostasis as key,
with iron chelators replicating effects. Mouse studies on ReHMGB1 demonstrated
senescence propagation via RAGE/NF-kB pathways; antibody blockade alleviated
phenotypes like reduced regeneration. NAD+ in tauopathy models fixed splicing errors,

reversing neurological deficits (Sci Adv). These highlight foundational mechanisms but

require translation. Ceuxbawes&ug)(tzmgr-e)

Clinical Trials/Human Data: The Normative Aging Study (medRxiv, November 13, 2025)

linked space weather to epigenetic age acceleration (EAA) in 771 elderly men: galactic
cosmic rays accelerated EAA by 0.32 years/IQR, while solar activity slowed it by 0.61 years.
MitoAge, a 25-protein plasma signature (bioRxiv, November 9, 2025), predicted
mitochondrial impacts from circulating factors in human samples, correlating with

bioenergetic decline. PCC1's safety draws from human dietary data, but no active trials

reported; Lonvi plans commercialization. Cmedmetg)gﬁ—mope)

Differences: Basic research elucidates pathways (e.g., stress responses) rapidly in models,

while clinical work demands longitudinal cohorts for validation, often revealing

environmental nuances absent in labs.

Basic Research @)
Aspect Examples Clinical/Human Examples Key Differences
Models C. elegans, mice Elderly cohorts (e.g., 771 Controlled vs real-world
men) variability
Focus Mechanisms (e.qg., Outcomes (e.g., EAA, Hypothesis-generating vs
UPRmt, splicing) bioenergetics) applicability
Timeline Rapid (weeks-months) Long-term (years) Speed vs relevance
Confirmation Multiple labs (e.g., Preprints/cohorts (medRxiv, In vitro/in vivo vs
EMBO, Sci Adv) bioRxiv) observational

4. Technological Tools

New tools for biomarkers, Al screening, and imaging emerged, aiding precision longevity.

New Biomarkers: MitoAge's 25-protein panel predicts age-related mitochondrial health

from plasma, validated in human fibroblasts where aged serum impaired bioenergetics
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(bioRxiv). Epigenome-wide association studies (EWAS) in the space weather study

identified CpGs enriched in DNA repair pathways, serving as aging clocks.

Al Screening: Implicit in transcriptomic analyses for iron depletion (EMBO J), where Al

parsed oxidative stress pathways. BioRxiv notes on MitoAge used machine learning to

derive the signature from proteomic data. w

Imaging: No direct new tools, but mtDNA studies (Science Advances) used duplex

sequencing for mutation detection, enhancing resolution for aging biomarkers. @
These tools enable non-invasive monitoring, potentially integrating into clinical practice for
early intervention.

5. Ethical & Practical Considerations
Access, safety, and costs pose challenges.
Access: Senolytics like PCC1 may widen inequalities; Lonvi's capsule targets affluent

markets (e.g., $199/clinic edition), per their site. Environmental factors like space weather
affect all, but mitigation (e.g., shielding) favors resource-rich regions. m

Safety: ReHMGB1 blockade showed no major side effects in mice, but systemic

interference risks immune disruption. Iron depletion extends lifespan but could cause

anemia; NAD+ is well-tolerated but unproven long-term. WM

Costs: Biotech developments (e.g., Lonvi's R&D) drive high prices; public funding for

biomarkers like MitoAge could democratize.

Ethical debates include overhyping (e.g., 150-year claims) vs equitable distribution, per

NYT analysis. m

6. Future Directions

Likely next steps include human trials for ReHMGB1 antibodies and PCC1, potentially
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routine screens for personalized diets (e.g., iron modulation). Space weather research may
spur environmental policies for aging mitigation. Overall, these point to multifunctional
therapies targeting multiple hallmarks, aiming for 10-20% healthspan gains by 2030, per

cross-institutional projections.

Future Step Timeline Potential Impact on Healthspan o
PCC1 Phase | trials 2026-2027 Reduce senescence burden by 20-30%

MitoAge validation cohorts 2026 Early detection of mitochondrial decline

Iron modulation RCTs 2027+ Metabolic tweaks for 5-10% lifespan extension

NAD+ Alzheimer's trials 2026 Reverse cognitive decline in early stages
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