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

Introduction

This week's "Immortality Update" focuses on interventions designed to extend functional life rather
than merely prolonging lifespan. As the field of longevity science advances, researchers are
increasingly targeting the underlying mechanisms of aging to maintain and restore physical and
cognitive function throughout the lifespan. The following breakthroughs represent significant steps
toward achieving healthspan extension—the period of life spent in good health—with particular
emphasis on interventions that improve quality of life and functional capacity.

Key Findings
1. Klotho Gene Therapy Extends Lifespan and Enhances Function

Discovery: An international research team led by the Institut de Neurociencies at the Universitat
Autonoma de Barcelona has demonstrated that enhancing levels of the Klotho protein through gene
therapy can extend lifespan while simultaneously improving physical and cognitive function in aging
mammals.

Functional Benefits:
e 15-20% lifespan extension in mice
e Improved muscle strength and bone density
e Enhanced cognitive performance and neurogenesis
e Better maintenance of brain immune function

Mechanism: The therapy uses viral vectors to modify cells to produce higher amounts of the secreted
form of Klotho protein (s-KL), which has systemic effects on multiple organ systems.

Publication: Published in Molecular Therapy on February 22, 2025 (DOI: 10.1016/j.ymthe.2025.02.030)
Corroborating Sources:

e SciTechDaily (February 2025)

e ScienceDaily (February 2025)

e NAD.com (February 2025)

e Cell Press/Molecular Therapy Family

2. Senolytics Show Promise for Alzheimer's Prevention
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Discovery: A pilot study known as STAMINA (Senolytics To Alleviate Mobility Issues and Neurological
Impairments in Aging) has demonstrated that intermittent treatment with senolytic drugs Dasatinib
and Quercetin (DQ) may improve cognitive function in older adults at risk for Alzheimer's disease.

Functional Benefits:
e Statistically significant increase of 2.0 points in Montreal Cognitive Assessment (MoCA) scores
e Greatest improvements in participants with lowest baseline cognitive function
e Reduction in inflammatory marker TNF-a correlated with cognitive improvements
e Potential to slow progression from mild cognitive impairment to Alzheimer's disease

Mechanism: The senolytic combination targets and eliminates senescent cells, which accumulate with
age and release inflammatory factors that contribute to cognitive decline.

Publication: Published in eBioMedicine in February 2025 (DOI: 10.1016/j.ebiom.2025.105612)
Corroborating Sources:

e The Lancet eBioMedicine (primary source)

e Mayo Clinic Research Portal

e Hebrew SeniorLife News (February 27, 2025)

e MedicalXpress (February 2025)

e FightAging.org (February 2025)
Early-Stage Research vs. Clinical Trials

Klotho Gene Therapy

e Stage: Preclinical (mouse models)

e Translation to Humans: Researchers have developed viral vectors that can reach the brain after
intravenous administration, potentially facilitating human translation

e Functional Benefits Demonstrated: Both physical (muscle, bone) and cognitive improvements in
aged mice

e Next Steps: Safety studies and delivery optimization for human applications
Senolytics for Alzheimer's Prevention

e Stage: Early clinical trial (pilot study with 12 participants)
e Population: Older adults with mild cognitive impairment and slow gait (increased Alzheimer's risk)
e Functional Benefits Demonstrated: Cognitive improvements in human participants

e Next Steps: Larger randomized controlled trials to confirm preliminary findings
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Technological Tools

Advanced Delivery Systems

The Klotho study utilized next-generation viral vector technology capable of crossing the blood-brain
barrier after intravenous administration, representing a significant advancement in gene therapy
delivery systems.

Biomarker Development

Both studies employed sophisticated biomarker analysis:

e Klotho research measured multiple physiological parameters including muscle fiber size, bone
architecture, and neurogenesis markers

e STAMINA trial utilized cognitive assessment tools combined with inflammatory biomarkers (TNF-
a) to quantify treatment effects

Ethical and Practical Considerations

Safety and Accessibility

e Klotho Therapy: While promising in mice, gene therapies carry inherent risks including immune
reactions and off-target effects. The high cost of gene therapy development could limit
accessibility.

e Senolytics: Dasatinib is an FDA-approved cancer drug, potentially accelerating regulatory
approval, but long-term safety in healthy aging populations needs further study.

Ethical Implications

e Both interventions target fundamental aging processes rather than specific diseases, raising
questions about preventive treatment of otherwise healthy individuals

e The potential for cognitive enhancement in at-risk populations creates important considerations
about early intervention and diagnostic criteria

Future Directions

Near-term Developments (1-2 years)

e Larger clinical trials of senolytic combinations for cognitive enhancement
e Safety studies of Klotho gene therapy delivery systems

e Development of biomarkers for patient selection and treatment monitoring

Medium-term Impact (3-5 years)

e Potential approval of repurposed senolytic drugs for age-related cognitive decline
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e Initiation of human trials for Klotho-based therapies

e Integration of multiple longevity interventions for synergistic effects
Long-term Vision (5+ years)

e Combination therapies targeting multiple hallmarks of aging simultaneously
e Personalized longevity medicine based on individual aging biomarkers

e Potential paradigm shift from treating age-related diseases to preventing them through targeting
fundamental aging processes

Conclusion

This week's breakthroughs demonstrate significant progress in developing interventions that extend
functional lifespan. The Klotho gene therapy represents a novel approach to systemic aging, while the
STAMINA trial provides promising clinical evidence for senolytics in cognitive health. Both findings
emphasize the growing focus on healthspan over lifespan alone, with interventions designed to
maintain or restore physical and cognitive function throughout the aging process. As these
approaches advance through clinical development, they hold the potential to transform how we
approach aging and age-related decline.
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