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

Introduction

The Immortality Update synthesises the most consequential discoveries and announcements 
in longevity science from the past week (6–13 August 2025). Rather than merely prolonging life, 
the focus is on functional life extension—interventions aimed at preserving or restoring 
physiological and cognitive function so that added years are healthy years. Only results 
reported by multiple credible sources—peer-reviewed journals, major research institutions and 
reputable medical news outlets—were considered. This week’s news spans lifestyle 
interventions, repurposed drugs, cutting-edge artificial intelligence and basic biological 
insights, highlighting the diverse strategies being explored to extend healthspan.

Key findings

Structured exercise measurably slows epigenetic aging

Most epidemiological studies associate physical activity with longer life, but a perspective in 
Aging emphasised that structured exercise programs—goal-driven endurance or resistance 
training—produce stronger anti-aging effects than general physical activity
【845247456374825†L58-L109】. In both mice and humans, these programs reduced DNA 
methylation-based epigenetic clocks across multiple organs, and sedentary women who 
followed an eight-week training regimen reduced their biological age by roughly two years
【845247456374825†L76-L89】. High cardiorespiratory fitness correlated with slower 
epigenetic aging, suggesting that exercise intensity matters【938313903070045†L214-L244】. 
These findings, corroborated by Technology Networks, underscore physical training as a 
low-cost geroprotector and call for personalised exercise prescriptions.

Semaglutide (GLP-1 receptor agonist) decelerates biological aging in a clinical trial

Glucagon-like peptide-1 (GLP-1) agonists such as semaglutide are used for diabetes and weight 
loss, but a randomised, double-blind, placebo-controlled phase 2b trial suggests they may 
slow molecular aging. Adults with HIV-associated lipohypertrophy received once-weekly 
semaglutide or placebo for 32 weeks; epigenetic clocks (PCGrimAge, PhenoAge, GrimAge v1/v2, 
OMICmAge and others) were measured at baseline and follow-up. Participants on semaglutide 
experienced 3.08 fewer years of increase in PCGrimAge per chronological year and a 
~9 % reduction in the DunedinPACE rate relative to placebo【456427385625577†L219-
L244】. The study, available as a medRxiv pre-print, observed clock deceleration across blood, 
brain, inflammation and cardiovascular domains【852060789130869†L98-L114】. Commentary 
from SingularityHub noted that treated participants were biologically ~3.1 years younger after 
32 weeks and that the greatest benefits occurred in inflammatory and neural systems
【413823380691655†L40-L90】. While small and conducted in HIV-positive individuals, this 
trial provides the first clinical evidence that GLP-1 receptor agonists may modulate biological 
aging.



AI-driven fusion model predicts Alzheimer’s pathology and could accelerate anti-amyloid 
trials

Early identification of Alzheimer’s disease (AD) is crucial for enrolling patients in 
disease-modifying trials. A Nature Communications study integrated multimodal data—
blood biomarkers, genetic variants, MRI features, cognitive tests and demographics—from 
12,185 participants in seven cohorts. Using a deep-learning fusion architecture, researchers 
predicted amyloid- and tau-positron emission tomography (PET) status with an area under 
the receiver-operating characteristic (AUROC) of 0.79–0.84【950274577145653†L138-
L153】. SciMag explained that the model outperformed single-modality classifiers and 
discovered previously unrecognised combinations of blood proteins and imaging markers 
predictive of AD【765641392892445†L56-L124】. By enabling accurate screening via blood tests 
and imaging proxies, such platforms could reduce the need for invasive and expensive PET 
scans and improve recruitment for anti-amyloid therapies.

Multi-organ proteomic atlas reveals sharp acceleration of aging around midlife

Researchers created a 50-year proteomic atlas of 16 human organs by quantifying thousands 
of proteins across ages. The study, reported in Cell and summarised by Medical News Today, 
showed that most organs age gradually until around age 50, when there is a surge in 
differentially expressed proteins—termed a “molecular cascade storm”—especially in the 
aorta, suggesting that blood vessels age earlier than other tissues【762919116995388†L169-
L223】. Forty-eight disease-linked proteins associated with cardiovascular and liver conditions 
increased sharply with age, offering molecular targets for interventions. ScienceAlert 
corroborated these findings and emphasised that understanding when organs transition to 
rapid aging could inform proactive lifestyle and pharmacological strategies.

High-resolution imaging reveals some cortical layers thicken with age

Using 7-Tesla magnetic resonance imaging, scientists measured individual layers of the 
primary somatosensory cortex in adults aged 18 to 75. Contrary to the belief that the cerebral 
cortex uniformly thins with age, the study found that middle and upper layers remain 
stable or even thicken, while deeper layers thin【258941732235028†L21-L34】. 
Bioengineer.org explained that this multilayer architecture leads to diverse functional 
consequences; deeper layers show age-related degeneration, whereas use-dependent 
neuroplastic changes maintain or increase the thickness of more superficial layers
【805505784404412†L107-L160】. These findings suggest that sensorimotor abilities honed 
through frequent use may remain resilient and that targeted training could preserve cortical 
function during aging.

Environmental intervention slows epigenetic aging in an insect model

In a PNAS study, University of Leicester researchers demonstrated that jewel wasp larvae 
subjected to diapause—a hibernation-like developmental pause induced by cold and 
darkness—emerged as adults with lifespans over one-third longer than controls. Their 
epigenetic clocks ticked 29 % more slowly【465025637061785†L24-L81】. The benefits 
persisted after development resumed and were linked to changes in conserved insulin and 
nutrient-sensing pathways【197482746847915†L49-L105】. Although this research involves an 



invertebrate, it provides proof-of-concept that early-life environmental interventions can leave 
enduring marks on the pace of biological aging.

Early-stage research versus clinical trials

Intervention or tool Stage and design
Key findings and 
implications

Structured exercise Perspective synthesis of 
clinical and animal studies
【845247456374825†L58-
L109】
【938313903070045†L214-
L244】

Numerous trials show that 
planned endurance and 
resistance training reduces 
epigenetic age in multiple 
organs; an eight-week 
program lowered biological 
age in sedentary women by 
~2 years. Although no single 
large randomised trial was 
reported this week, 
convergent evidence 
supports exercise as a safe, 
widely accessible 
geroprotector.

Semaglutide trial Phase 2b randomised, 
double-blind, 
placebo-controlled trial in 
106 adults with 
HIV-associated 
lipohypertrophy
【852060789130869†L98-
L114】

Semaglutide slowed 
epigenetic clocks across 
multiple domains, with 
PCGrimAge increasing 3.08 
fewer years per year and 
DunedinPACE reduced by 
~9 %【456427385625577†L2
19-L244】. This is the first 
clinical evidence that GLP-1 
agonists can modulate 
biological aging, though 
replication in larger, diverse 
populations is needed.

AI-based AD biomarker 
fusion

Development and validation 
of a deep-learning model 
on 12,185 participants
【950274577145653†L138-
L153】

The model predicted amyloid 
and tau PET status with 
AUROC 0.79–0.84 and 
identified new biomarker 
combinations
【765641392892445†L56-
L124】. It has potential to 
streamline enrolment in 
anti-amyloid trials but needs 
prospective validation for 
regulatory adoption.

Proteomic aging atlas Large-scale cross-sectional Revealed accelerated organ 



Intervention or tool Stage and design
Key findings and 
implications

proteomic profiling across 50 
years of human ages
【762919116995388†L169-
L223】

aging around age 50 and 
identified disease-associated 
proteins. It offers 
mechanistic hypotheses but 
does not directly test 
interventions.

Cortical layer imaging Observational study using 
7-T MRI
【258941732235028†L21-
L34】

Showed that some cortical 
layers thicken with age, 
implying neuroplasticity and 
the importance of 
use-dependent preservation
【805505784404412†L107-
L160】. Findings need 
confirmation in larger 
cohorts and functional 
correlations.

Jewel wasp diapause Basic research in an 
invertebrate model
【465025637061785†L24-
L81】
【197482746847915†L49-
L105】

A developmental pause 
extended lifespan and slowed 
epigenetic aging by ~29 %. 
While demonstrating that 
environmental factors can 
program aging, translation to 
mammals remains 
speculative.

Technological tools advancing longevity research
• Epigenetic clocks: The semaglutide trial employed multiple DNA-methylation clocks 

(PCGrimAge, GrimAge v1/v2, PhenoAge, DunedinPACE, OMICmAge, RetroAge), enabling 
nuanced assessment of biological aging across organ systems【852060789130869†L98-
L114】. These tools allow rapid evaluation of geroprotectors without waiting decades for 
mortality endpoints.

• Deep-learning fusion frameworks: By integrating imaging, blood markers, genetics 
and cognitive data, the AD screening model achieved clinically useful accuracy
【950274577145653†L138-L153】. Such platforms demonstrate how artificial 
intelligence can parse heterogeneous biomedical data to predict disease states and 
potentially healthspan.

• High-field MRI: Seven-Tesla MRI allowed layer-specific measurement of cortical 
thickness, revealing heterogeneity in brain aging【258941732235028†L21-L34】. 
Advanced imaging can uncover subtle neuroplastic changes and guide interventions.

• Large-scale proteomics: The human proteomic atlas quantified thousands of proteins 
across organs and ages, highlighting molecular cascades that accompany midlife aging



【762919116995388†L169-L223】. Mass-spectrometry-based proteomics thus provides 
unbiased discovery of age-related pathways.

Ethical and practical considerations
• Safety and side-effects: Semaglutide is approved for diabetes and weight 

management; its safety profile is well characterised, but chronic use for anti-aging in 
healthy individuals raises concerns. GLP-1 agonists can cause gastrointestinal 
side-effects, and long-term immunomodulatory effects are unknown. Any off-label use 
for aging should remain within clinical trials.

• Access and equity: Structured exercise is accessible and inexpensive, yet 
high-intensity programs may be less feasible for individuals with mobility limitations or 
chronic illnesses. Conversely, GLP-1 agonists are expensive and currently covered mainly 
for diabetes or obesity; using them for aging could exacerbate health disparities.

• Data privacy: AI-driven biomarker models rely on multimodal data, including genetics 
and imaging. Ensuring privacy, informed consent and equitable representation is 
essential to prevent misuse and bias.

• Translatability of basic research: Findings from insect diapause and cortical layer 
imaging illustrate biological plasticity, but applying these insights to humans requires 
cautious translation. Public communication should avoid over-hyping early-stage 
discoveries.

• Ethical design of interventions: Extending healthspan may shift resources toward 
prevention, but society must also address caregiving, intergenerational equity and fair 
access to longevity therapies.

Future directions
1. Confirming semaglutide’s geroprotective effects: Larger randomised trials in 

diverse populations, including people without HIV, are needed to verify the 
epigenetic-age deceleration and to determine whether it translates to reduced morbidity 
and mortality.

2. Personalised exercise prescriptions: Research should identify genetic, epigenetic 
and lifestyle factors that determine who benefits most from endurance versus resistance 
training. Integration of wearable sensors and epigenetic monitoring could tailor 
programs for maximal impact.

3. Integrating AI screening into clinical trials: Prospective studies should test whether 
the multimodal fusion model can replace or reduce PET imaging for AD trial enrolment. 
Regulatory frameworks must be developed to validate AI-assisted diagnostics.

4. Targeting midlife proteomic cascades: The proteomic atlas highlights age-50 as a 
tipping point; interventional studies (dietary, pharmacological or behavioural) timed to 
this period could test whether modulating identified proteins prevents organ decline.

5. Exploring environmental reprogramming of aging: The wasp diapause study 
invites investigation into early-life interventions (e.g., caloric restriction during 



development, temperature modulation) in mammalian models. However, ethical 
considerations will be paramount when translating to humans.

6. Advancing neuroimaging biomarkers: Combining high-field MRI with behavioural 
training studies could reveal whether targeted sensorimotor exercises strengthen 
specific cortical layers and maintain functional independence.

Conclusion

The past week’s discoveries underscore that functional life extension is being pursued through 
multiple avenues: lifestyle interventions like structured exercise, repurposed drugs such as 
semaglutide, machine-learning-based diagnostics, proteomic atlases and exploratory basic 
research. Together, these advances illustrate a shift from simply adding years to adding quality 
years. As the field moves forward, rigorous clinical trials, ethical frameworks and equitable 
access will be essential to translate scientific breakthroughs into healthier, longer lives.
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