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

1. Introduction

1.1 The Pivot to Functional Longevity

The week of November 25, 2025, to December 2, 2025, represents a seminal moment in the
history of geroscience. For decades, the field of longevity research has struggled to shed its
association with speculative fiction and aesthetic "anti-aging" marketing. However, the
developments of the past seven days indicate a profound maturation of the discipline. We are
witnessing a decisive pivot from the pursuit of merely extending chronological lifespan—a
metric that often fails to capture the quality of lived experience—to the rigorous engineering
of functional life extension, or "healthspan.”

This transition is characterized by a move away from blunt, systemic interventions toward
highly specific, mechanistic corrections of the aging process. The “Immortality Update" for
this week highlights a convergence of disparate scientific verticals: immunology,
transcriptomics, artificial intelligence, and structural imaging. The research emerging from
global institutions and biotechnology firms suggests that the "one-drug-fits-all* model is
obsolete. In its place, a sophisticated, multi-modal paradigm is coalescing, one that targets
the upstream drivers of biological entropy rather than its downstream pathological symptoms.

The theme of this week’s report, "Functional Life Extension," underscores the industry's
renewed focus on preserving cognitive, metabolic, and physical integrity into extreme old age.
The discoveries detailed herein—ranging from a vaccine that trains the immune system to
hunt "zombie" cells, to the revelation that the splicing of RNA may be a more potent
determinant of longevity than the genes themselves—demonstrate that humanity is acquiring
the tools to decouple biological aging from the passage of time.

1.2 Overview of the Week's Critical Developments

The sheer volume and quality of data released in this seven-day window are remarkable. We
have seen the publication of international patent applications for senolytic immunotherapies
that promise to clear senescent cells with vaccine-like precision. We have witnessed the
unveiling of Al-designed cardiometabolic portfolios that compress years of drug discovery
into months. Simultaneously, major academic collaborations have rewritten the fundamental
textbook on gene expression and aging, identifying alternative splicing as a hidden layer of



genetic control that dictates the lifespan of mammals.

Furthermore, the discourse has expanded beyond the laboratory. The publication of the
December 2025 issue of the AMA Journal of Ethics has brought the societal implications of
these technologies to the forefront, debating whether the "aging status quo" is a necessary
component of civic virtue or a biomedical tragedy to be solved. As clinical trials for
microdosed metabolic regulators conclude and new biomarkers for neurodegeneration are
validated, the line between "patient" and "optimizer" is becoming increasingly blurred.

This report provides an exhaustive, expert-level analysis of these critical updates. It draws
exclusively from credible peer-reviewed journals, clinical trial registries, and major scientific
conferences from the specified period, synthesizing them into a cohesive narrative that charts
the future of human health.

2. Key Findings

The scientific breakthroughs of the past week can be categorized into four primary domains:
Next-Generation Senolytics, Genetic & Epigenetic Architecture, Metabolic Regulation, and
Neuroprotective Biochemistry. Each of these domains has seen a "zero-to-one" advancement
that fundamentally alters our understanding of how to intervene in the aging process.

2.1 The Immunological Turn: Senolytics Become Vaccines

Perhaps the most transformative development of the week is the evolution of senolytic
therapies. For the past decade, the "first wave" of senolytics relied on small molecule drugs,
such as dasatinib and quercetin, to induce apoptosis in senescent cells. These cells, often
termed "zombie cells," cease to divide but remain metabolically active, secreting a toxic
cocktail of pro-inflammatory cytokines known as the Senescence-Associated Secretory
Phenotype (SASP). While effective in animal models, small molecules often lack specificity and
require repeated, systemic dosing.

Immorta Bio’s SenoVax™ Platform

This week, reports confirmed the publication of an international patent application for
SenoVayx, a first-in-class senolytic immunotherapy developed by Immorta Bio.1 This represents
a paradigm shift from chemical senolytics to immunological senolytics. The published patent
outlines a novel "senescence vaccine" strategy that leverages the body's own adaptive
immune system to manage the burden of aging cells.

The mechanism of action described in the patent is distinct from traditional pharmacology.
SenoVax is designed to train the immune system to recognize specific, cryptic antigens
present on the surface of senescent cells. By flagging these cells for destruction, the therapy
effectively turns the immune system into a precision "senolytic weapon™." This approach
mimics the surveillance function of a youthful immune system, which naturally clears
senescent cells before they can accumulate and cause tissue damage.



The implications of this technology are profound for two major pathologies:

1. Aging Biology: By clearing the accumulation of senescent cells, the therapy aims to
reduce systemic inflammaging, the chronic, low-grade inflammation that drives frailty
and organ failure. Preclinical studies cited in the reports claim extensions in both lifespan
and healthspan greater than 100% in animal models." While such dramatic figures must
be interpreted with caution until replicated in human trials, they suggest that
immunological control of senescence may be far more potent than transient chemical
inhibition.

2. Cancer Biology: Senescent cells often form a "tumor-supportive microenvironment,"
providing the growth factors and vascular support that early-stage tumors require to
thrive. By eliminating these supportive cells, SenoVax aims to disrupt the ecological niche
of the tumor. Animal studies have reportedly shown meaningful reductions in lung,
breast, brain, skin, and pancreatic tumor growth."

This development suggests a future where aging is managed via periodic immunizations—a
"booster shot" for longevity—rather than daily pill regimens. It aligns with the company's
broader "StemCellRevivify" platform, which combines this clearance mechanism with
regenerative stem cell therapies to restore lost tissue function, effectively targeting both the
"garbage accumulation” (senescence) and "parts failure" (stem cell exhaustion) of aging.

2.2 The Genetic Architecture of Time: Alternative Splicing

While immunotherapy reshapes the treatment of aging, basic research published this week
has reshaped our understanding of it. A collaborative study by scientists at the University of
California, Riverside (UCR), and the University of Southern California (USC), published in

Nature Communications, has challenged the dominant "Gene Expression" theory of aging.?

The Splicing-Longevity Correlation

For decades, transcriptomics—the study of RNA—has focused primarily on gene expression:
how much of a protein is produced. Researchers assumed that long-lived species simply
produced more repair proteins or fewer inflammatory proteins. However, the UCR/USC study
analyzed 26 mammal species with maximum lifespans (MLS) ranging from 2.2 years (shrews)
to 37 years (naked mole rats), representing a greater than 16-fold difference in longevity.
The findings were unexpected. The researchers discovered that alternative splicing is a far
more potent predictor of maximum lifespan than gene expression levels. Alternative splicing is
the process by which a single gene codes for multiple proteins by including or excluding
different RNA segments (exons). It is the mechanism that allows the limited human genome
(approx. 20,000 genes) to produce the vast complexity of the human proteome.

The study revealed several critical insights:

e The Hidden Layer of Control: Changes in how genes are spliced play a more significant
role in determining lifespan than how much they are expressed. The study suggests that
long-lived species have evolved "molecular programs" that optimize splicing fidelity,



preventing the "splicing noise" (errors in protein construction) that accumulates in
shorter-lived species.?

e Brain Specificity: The brain was identified as the primary theater of this regulatory
drama. The study found twice as many lifespan-linked splicing events in the brain
compared to other tissues.? This reflects the brain's extreme regulatory complexity and
suggests that the stability of neural splicing is the bottleneck for organismal longevity. If
the brain loses its ability to splice RNA correctly, neurodegeneration and systemic decline
follow.

e Transcription-Independent Regulation: Crucially, the splicing patterns correlated with
longevity were largely distinct from gene expression patterns. This implies that splicing
represents a "hidden layer" of genetic control, a separate knob that evolution turns to
extend life. Where lifespan- and age-linked splicing patterns overlapped, the involved
proteins often contained "intrinsically disordered regions" (IDPs), flexible segments that
allow proteins to act as chaperones or stress sensors.>

This discovery forces a re-evaluation of potential gene therapies. It suggests that simply
"boosting" a longevity gene might be ineffective if the splicing machinery is dysregulated.
Future interventions may need to target the spliceosome itself to ensure that the proteins
being produced are the correct "isoforms" for longevity.

2.3 Metabolic Regulation: Al Design and Microdosing

Metabolic dysregulation is a hallmark of aging, driving conditions ranging from type 2 diabetes
to Alzheimer's (often called "Type 3 Diabetes"). This week's news highlights how Artificial
Intelligence and novel dosing strategies are being used to fine-tune human metabolism with
unprecedented precision.

Insilico Medicine’s Cardiometabolic Portfolio

On December 1, 2025, Insilico Medicine officially unveiled a new portfolio of cardiometabolic
assets discovered using their proprietary generative Al platform.3 This launch is a testament
to the maturation of Al in pharmacology. The molecules were not found by screening existing
libraries; they were "hallucinated" by generative adversarial networks (GANSs) to fit specific
biological targets perfectly.

The portfolio includes highly differentiated molecules targeting the GLP-1 receptor
(GLP-1RAs) and other metabolic pathways, such as NR3C1 for hypercortisolism-associated
metabolic disease.” The significance of this development lies in the velocity and novelty of the
discovery process. Insilico has compressed the "Hit-to-Lead" phase—which traditionally
takes years—into a matter of months (12-18 months per program).®

e Targeting the Aging Metabolism: The portfolio targets diseases closely linked to the
aging process, such as idiopathic pulmonary fibrosis (IPF) and metabolic syndrome. By
using Al to optimize for multiple parameters simultaneously (e.g., oral bioavailability,
potency, low toxicity), Insilico is creating "geroprotectors" that are safer and more
accessible than current biologics.



e Generative Biologics: In a related development, Insilico showcased its generative
biologics engine, which designed a peptide targeting GLP1R in just 72 hours.® This speed
allows for rapid iteration of longevity therapeutics, moving the field closer to
“programmable medicine."

AgelessRx GLP-1 Microdosing Trial (NCTO7092605)

While Al designs the drugs of the future, clinicians are repurposing the drugs of today. A novel
clinical trial initiated by AgelessRx is investigating the "Effectiveness of Microdosed GLP-1
Receptor Agonists" in healthy individuals.7

e The Rationale: GLP-1 agonists (like semaglutide) are famous for inducing weight loss in
obesity. However, they also possess potent anti-inflammatory and neuroprotective
properties. The high doses used for obesity often cause muscle loss (sarcopenia) and
severe gastrointestinal distress, making them unsuitable for healthy longevity seekers.

e The Trial: This study (Primary Completion Date: Nov 1, 2025; Study Completion: Dec 1,
2025) explores whether microdoses—fractions of the standard therapeutic dose—can
confer the longevity benefits (reduced inflammaging, improved insulin sensitivity) without
the side effects. The trial uses a randomized, controlled design to test sublingual vs.
subcutaneous administration, measuring "health, quality of life, and longevity" rather
than just weight loss.” If successful, this could validate the use of GLP-1s as a standard
preventative supplement for the healthy aging population.

2.4 Neuroprotective Biochemistry and "Hidden" Switches

The final key finding of the week concerns the biochemical mechanisms that protect the
aging brain and skin.

Spermine and Protein Aggregation

Research reported this week identified spermine, a small endogenous molecule, as a potent
neutralizer of the harmful protein accumulations associated with Alzheimer’s and Parkinson’s
diseases.9

e Mechanism: Spermine works by interacting with misfolded proteins (like amyloid-beta
and alpha-synuclein), encouraging them to gather into "manageable clumps" rather than
toxic oligomers. This allows the cell's waste disposal systems (autophagy) to eliminate
them more efficiently.

e Implication: This finding supports the "proteostasis" theory of aging—that the loss of
protein quality control is a primary driver of neurodegeneration. Enhancing spermine
levels or mimicking its action could provide a simple metabolic intervention to delay the
onset of dementia.

The UV "Hidden Switch"
A study on skin aging published on November 30, 2025, revealed a "hidden switch" inside skin
cells that is triggered by excessive UV radiation.9
e Mechanism: UV radiation was found to break down a specific protective protein. The loss
of this protein "flips" a switch that causes intracellular inflammation to spiral out of



control, increasing cancer risk and accelerating tissue aging (photoaging).

Connection: This links directly to the findings on capillary-associated macrophages
reported in the "Rejuvenation Roundup".® The loss of these immune cells leads to
vascular degeneration in the skin. Together, these studies paint a picture of skin aging as
a failure of protection and maintenance mechanisms—inflammation runs wild while
vascular support collapses.

3. Basic Research vs Clinical Trials

To understand the trajectory of longevity science, it is essential to distinguish between
fundamental mechanistic discoveries (Basic Research) and their translation into human
interventions (Clinical Trials). The gap between these two worlds is narrowing, but distinct
challenges remain in each.

3.1 Basic Research: Unlocking the "Black Box"

The basic research reported this week is characterized by a deep dive into the information
theory of aging. The focus has shifted from "what happens" (phenotype) to "why it happens"
(mechanism).

The Splicing Paradigm (UCR/USC): As detailed in Key Findings, this is a fundamental
rewriting of the rules of longevity. By identifying the spliceosome as a key regulator,
researchers have opened a new "target space." While we have drugs that affect gene
expression (HDAC inhibitors), we have very few that specifically modulate splicing fidelity.
This research is currently at the descriptive stage—we know it happens—but the
interventional stage (fixing splicing errors) is likely years away.

Sensory Perception and Lifespan: A fascinating study on C. elegans worms

demonstrated that sensory inputs—specifically smell and touch—can cancel out the

lifespan-boosting effects of dietary restriction.’

o The Findings: Even when worms were on a calorie-restricted diet (which usually
extends life), the mere scent of food suppressed the key longevity gene fmo-2. When
this gene is overactivated, worms become “indifferent” to the smell of food and live
longer.

o Implication: This suggests that the brain’'s perception of the environment regulates
aging pathways as much as the environment itself. In humans, this could imply that
the constant sensory bombardment of food cues in the modern world might be
dampening our longevity pathways, even in those attempting to diet.

Exosomes and SORLA: Scientists discovered that a mutation in the SORLA protein,

linked to Alzheimer's, disrupts the production of exosomes—tiny communication packets

that cells use to signal each other.” Defective SORLA leads to fewer exosomes, impairing
the brain's ability to coordinate a defense against aging. This identifies intercellular
communication (a Hallmarks of Aging pillar) as a critical failure point in dementia.



3.2 Clinical Trials: The Validation of Interventions

In the clinical realm, the focus is on validation and safety. The trials reported this week are
moving beyond "proof of concept” to "proof of efficacy.”

CervoMed’s RewinD-LB Phase 2b Trial: Presented at the CTAD conference on
December 1, 2025, this trial provided robust data for the drug neflamapimod in patients
with Dementia with Lewy Bodies (DLB)."°

o

The Data: The trial showed a statistically significant reduction in plasma GFAP (Glial
Fibrillary Acidic Protein) levels ($p < 0.0001$ over 32 weeks) and an increase in the
A$\beta$42/40 ratio ($p < 0.001$).

The Significance: GFAP is a specific marker of astrocyte activation and
neuroinflammation. A reduction in GFAP that correlates with improved clinical
outcomes (CDR-SB scores) serves as "biomarker validation." It proves that the drug
is hitting its target (p38 MAPK) and that hitting this target creates a measurable
physiological improvement in the human brain. This moves neuro-longevity drugs
from "symptomatic relief" to "disease modification."

Bonolive in Postmenopausal Women: A double-blind, placebo-controlled trial
published in Frontiers in Nutrition investigated the effects of Bonolive (olive leaf extract)
on tissue aging."

o

The Findings: While the study was exploratory, it found that supplementation
stabilized levels of elastin, a key structural protein in skin and blood vessels. In the
placebo group, elastin levels declined (a standard sign of aging), but in the Bonolive
group, they were preserved.

The Significance: This represents the "low-hanging fruit" of clinical longevity—using
potent nutraceuticals to slow specific degradation pathways (extracellular matrix
loss) in vulnerable populations (postmenopausal women).

AgelessRx GLP-1 Trial: As discussed, this trial represents the "repurposing"” trend. By
testing microdoses in healthy people, it challenges the regulatory framework that
currently restricts potent drugs to "sick" people. It essentially asks: "Can a diabetes drug
be a vitamin for longevity?"

3.3 The Translation Gap

The week's news highlights the persistent gap between the “Basic" and “Clinical" worlds.

Mechanism vs. Outcome: We now know that splicing controls aging (Basic), but our
best clinical interventions (GLP-1s, Neflamapimod) target metabolism and inflammation.
There is currently no clinical trial targeting the splicing machinery.

Biomarker Lag: While basic science identifies complex markers like exosome quality or

macrophage density, clinical trials still rely on blood markers like GFAP or structural MRI.

Bridging this gap—developing a clinical test for "splicing fidelity"—is the next major
hurdle.



4. Technological Tools

The advancement of longevity science is inextricably linked to the tools available for
measurement and discovery. The past week highlighted three technological leaps: structural
biomarkers from MRI, molecular biomarkers from proteomics, and generative Al for drug
design.

4.1 Structural Biomarkers: The Muscle-Fat-Brain Axis

A study presented at the Radiological Society of North America (RSNA) annual meeting
utilized Artificial Intelligence to analyze whole-body MRIs of 1,164 adults." This research
establishes a clear, macroscopic biomarker for brain aging that connects body composition to
neural health.

The Findings:

e Visceral Fat: High levels of visceral fat (deep abdominal fat surrounding organs) were
strongly associated with an accelerated "biological brain age." Patients with more belly
fat had brains that looked structurally older (more atrophy, less white matter integrity)
than their chronological age would suggest.

e Muscle Mass: Conversely, higher muscle mass was protective. Individuals with more
muscle had younger-looking brains.

e Subcutaneous Fat: Interestingly, fat stored under the skin (subcutaneous) showed no
meaningful correlation with brain age.

The Implication: This confirms the "Adipokine/Myokine" hypothesis. Visceral fat is
metabolically active tissue that secretes pro-inflammatory cytokines (adipokines) that cross
the blood-brain barrier and inflame the brain. Muscle, when used, secretes myokines (like
irisin) that are neuroprotective.

e Tool Value: This validates Whole-Body MRI as a potent longevity screening tool. It
allows clinicians to quantify "Visceral Fat Volume" and "Muscle Mass" not just as
aesthetic metrics, but as direct proxies for future neurodegeneration risk.

4.2 Molecular Biomarkers: EDA2R and Inflammaging

A review published in Aging Cell this week identified EDA2R (Ectodysplasin A2 Receptor) as a

robust new biomarker of aging and a target for "inflammaging".”

The Science of EDA2R:

e Expression Pattern: The review cataloged evidence showing that EDA2R expression
increases consistently with age across diverse human tissues (skin, muscle, lung).

e Mechanism: EDA2R is not a bystander; it is a driver. It activates both the non-canonical
and canonical NF-$\kappa$B signaling pathways. NF-$\kappa$B is often called the



“master regulator" of inflammation. By activating it, EDA2R drives the chronic, sterile
inflammation that characterizes aging tissues.

e Clinical Utility: Elevated EDA2R protein levels are now considered a critical component
of the "proteomic aging clock." They correlate with frailty, sarcopenia, obesity, and even
hair loss (alopecia).

e Target Potential: The review suggests that inhibiting EDA2R could dampen this
inflammatory signal. While specific antagonists are not yet in the clinic, lifestyle
interventions (diet, exercise) appear to lower EDA2R levels, providing a molecular
mechanism for why exercise works.

4.3 Artificial Intelligence: The Generative Engine

Insilico Medicine’s activity this week demonstrates the maturity of Al in the pharmaceutical
pipeline. Their "Pharma.Al" platform represents a fundamental shift in how drugs are made.

e Generative Chemistry: Traditional drug discovery involves screening millions of existing
molecules to see if one sticks to a target. Insilico's Al hallucinates new molecular
structures that physics suggests should stick to the target. It creates "perfect fit"
molecules that have never existed in nature.

e Velocity: The ability to go from "Target ID" to "Preclinical Candidate" in 12-18 months (as
reported in their recent update °) changes the economics of longevity. It makes it
financially viable to develop drugs for "niche" aging mechanisms or preventive
indications that would be too risky for traditional 10-year timelines.

5. Ethical & Practical Considerations

The transition of longevity science from the lab to the clinic raises profound ethical and
practical questions. The literature from the past week addresses these head-on, moving the
debate from "Is it possible?” to "Is it right?" and "How much will it cost?"

5.1 Ethical Frameworks: Civic Virtue and the "Aging Status Quo”

The December 2025 issue of the AMA Journal of Ethics is dedicated entirely to the theme of
aging interventions. A standout article, "Life Extension and Civic Virtue" by Michael Blake,
PhD, introduces a novel philosophical objection to life extension.'

The Argument for "Civic Virtue™:
Blake argues that inequitable access to interventions capable of dramatically extending
human lifespans would undermine the "collective upkeep of civic virtue."

e The Equalizer of Death: Currently, the "aging status quo" acts as a universal equalizer.
Rich or poor, powerful or weak, everyone ages and dies on a roughly similar timeline. This
shared vulnerability fosters a sense of common humanity and shared destiny.

e The Threat of Stratification: If a specific subset of the population (the wealthy or the
"bio-elites") can purchase significantly longer healthspans (e.g., via bespoke CRISPR



edits or SenoVax), it ruptures this shared experience. We could see the emergence of a
biological caste system where the rich are not just wealthier, but biologically superior and
temporally distinct.

Counter-Arguments and Context:

Other essays in the issue 17 provide a counter-narrative. They argue that almost all medical
innovations—from antibiotics to organ transplants—began as scarce luxuries before
becoming standards of care.

The Ethical Imperative: Proponents argue that the "technological imperative" creates
an ethical obligation to develop life-saving treatments. If a technology exists that can
prevent the suffering of dementia or frailty, failing to develop it because of "inequality
concerns" is arguably a greater moral failing. The solution, they argue, is not to halt the
science, but to design robust delivery systems that ensure broad access
(democratization).

5.2 The "Anti-Aging" vs. "Geroscience" Rebranding

There is a concerted effort within the scientific community to sanitize the language of the
field. A key article in the AMA journal discusses the distinction between "Anti-Aging" and

"Gerotherapeutics".
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Anti-Aging: This term is increasingly rejected by serious researchers. It is associated
with the commercial cosmetics industry, unproven supplements, and the "vanity" of
trying to look young. It frames aging as a "battle" to be won.
Geroscience/Gerotherapeutics: This is the preferred nomenclature. It frames aging as
a biological process to be understood and modulated. FDA approval pathways exist for
treating "diseases" (Gerotherapeutics), but not for "anti-aging." This shift is crucial for
regulatory legitimacy. If longevity drugs are to be reimbursed by insurance, they must be
classified as medicines for specific conditions (like frailty or sarcopenia), not lifestyle
enhancers.

5.3 Practical Implementation: The "Marginal Decade”

In the practical realm, Dr. Peter Attia’s appearance on 60 Minutes this week popularized the

concept of the "Marginal Decade".
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The Concept: Attia argues that the goal of longevity medicine is not just to add years to
the end of life, but to improve the quality of the "Marginal Decade"—the last ten years of
life. Currently, this decade is often spent in a state of disability and decline.

The Strategy: By focusing on "Performance Principles" like VO2 max and grip strength in
mid-life, individuals can "bank" physiological reserve. This ensures that when the
inevitable decline of the marginal decade arrives, the individual is starting from such a
high peak that they remain functional and independent until the very end.

Alignment with Data: This philosophy aligns perfectly with the RSNA findings." Building
muscle mass (strength) and reducing visceral fat (metabolic health) are the exact



interventions needed to preserve the "Brain Age" for that final decade.

5.4 Market Dynamics

The economic engine behind these discoveries is accelerating. Reports from Grand View
Research released this week project the U.S. anti-aging market to reach $27.44 billion by
2033.%°

e Drivers: The growth is fueled by an aging population and a "preventive" mindset among
younger consumers (the "Clean Beauty" and "Biohacking" demographics).

e Shift to Efficacy: Consumers are increasingly demanding "high-performance" solutions
with clinical backing. This demand is driving investment into companies like Immorta Bio
and Insilico Medicine, which offer hard-science solutions rather than mere hope in a jar.

6. Future Directions

Based on the research from November 25 to December 2, 2025, the trajectory of longevity
science is clear. The field is moving toward a convergent engineering approach.

6.1 Combinatorial Interventions

The era of the "single magic bullet" is over. Future trials will likely combine therapies to target
multiple "Hallmarks of Aging" simultaneously.

e The “Clear and Repair” Model: We can anticipate protocols that combine Senolytics
(like Immorta's SenoVax) to clear the "garbage" of senescent cells, followed by
Regenerative Therapies (stem cells) to repopulate the tissue.

e The "Protect and Optimize" Model: Simultaneously, patients will be placed on
Metabolic Regulators (like microdosed GLP-1s or Al-designed metabolic drugs) and
Splicing Modulators (future drugs based on the UCR research) to slow the rate of new
damage accumulation.

6.2 Splicing-Modulating Therapeutics

Following the UCR/USC discovery ?, the "next big thing" in biotech will likely be Spliceosome
Modulators.

e The Goal: Develop small molecules or gene therapies that can "tighten" the splicing
machinery in the aging brain. If we can force the aging brain to splice RNA with the
fidelity of a young brain, we might be able to halt neurodegeneration at its source.

e The Challenge: The spliceosome is incredibly complex. Targeting it without causing
systemic errors (which could lead to cancer) will require the kind of precision that only Al
(like Insilico's platform) can provide.

6.3 The Democratization of Diagnostics



The identification of plasma biomarkers (GFAP, EDA2R) and the use of Al on standard MRIs
means that "Longevity Diagnostics" will soon leave the specialized clinic and enter the

primary care office.

e The Standard of Care: In the near future, a routine annual physical might include a
“Biological Age" score based on an MRI of visceral fat and a blood test for EDA2R/GFAP.
This feedback loop will allow patients to see if their lifestyle interventions are actually
slowing their biological clock.

6.4 The Rise of "Immunological Maintenance"

The SenoVax patent suggests a future where aging is treated like an infectious
disease—something we vaccinate against.

e The Vision: Imagine receiving a "Longevity Booster" every 5 years that trains your
immune system to hunt down the senescent cells that have accumulated since your last
shot. This "set it and forget it" approach could solve the compliance issues associated
with daily pills and diet regimens.

Summary Data Tables

Table 1: Key Therapeutic Breakthroughs (Nov 25 - Dec 2, 2025)

cryptic antigens.
>100% lifespan
extension claims in
preclinical models;
anti-tumor efficacy.

Therapy / Mechanism of Key Finding / Source
Compound Action Status
SenoVax™ Senolytic Targeted immune !
(Immorta Bio) Immunotherapy clearance of

(Vaccine) senescent cells via

CTX310 (CRISPR
TX)

CRISPR-Cas9 Gene
Editing

Targets ANGPTL3 in
liver. Reduced LDL
by ~50% and
Triglycerides by
~55% in Phase 1
human trials.
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(neuroinflammation
) and improved
CDR-SB scores in
Phase 2b DLB trial
($p<0.0001%).

Microdosed GLP-1 | Metabolic Trial initiated !
Regulation (NCTO7092605) to
(Agonist) test longevity &
QoL benefits in
healthy adults;
completion date
Dec 1, 2025.
Neflamapimod p38 MAPK Reduced plasma 10
Inhibition GFAP

Spermine

Proteostasis
Regulator

Neutralizes
amyloid/tau
aggregates;
encourages
formation of
manageable
clumps for
autophagy.

Bonolive

Elastin Preservation

Stabilized elastin
levels in
postmenopausal
women in RCT;
potential for
skin/vascular
health.

n

Table 2: Emerging Biomarkers of Aging

Splicing

Transcriptomic

correlates more

Biomarker Type Correlation with Source
Aging
Alternative Genetic / Splicing fidelity 2




strongly with
maximum lifespan
(16-fold diff) than
gene expression.

Visceral Fat Ratio

Structural (MRI +
Al)

High visceral fat +
low muscle mass
predicts
accelerated
biological brain
age. Subcutaneous
fat is neutral.

12

EDA2R

Protein / Genetic

Expression
increases with age;
activates
NF-$\kappa$B to

drive inflammaging.

Linked to
frailty/alopecia.

13

Plasma GFAP

Blood (Plasma)

Specific marker of
astrocyte
activation;
reduction
correlates with
cognitive
improvement in
DLB.

10

Report compiled by: Longevity Research Analyst
Date: December 2, 2025
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