The Immortality Update: Critical Advances in Longevity
Science This Week

The past seven days delivered a striking convergence: the longevity field is pivoting decisively from small-
molecule drugs toward immune-engineering approaches to combat aging. CAR-T cells and vaccines designed
to eliminate senescent cells dominated headlines alongside organ-specific biological clocks that promise to
revolutionize how we measure—and potentially treat—aging at the tissue level. This shift from chemical
interventions to programmable cellular therapies marks a fundamental evolution in how scientists approach the

extension of healthy human lifespan.

The week's most significant finding comes from Nature Aging: researchers demonstrated that a single dose of
CAR-T cells targeting senescent cells in young mice provided 15+ months of protection against intestinal
aging—suggesting that engineered immune cells could serve as durable, one-time treatments rather than chronic
medications. Meanwhile, proteomic aging clocks derived from 43,000 UK Biobank participants now enable
researchers to assess how individual organs age at different rates, opening pathways for precision interventions

tailored to a person's most vulnerable systems.

Immune-engineered senolytics emerge as the field's new frontier

The conventional senolytic playbook—using small molecules like dasatinib plus quercetin to chemically force
senescent cells into death—faces a serious competitor. Research published November 25 in Nature Aging by
Cold Spring Harbor Laboratory and Memorial Sloan Kettering demonstrated that CAR-T cells engineered to
target urokinase plasminogen activator receptor (UPAR) can reverse aging-associated intestinal dysfunction.
The therapy improved gut barrier function, enhanced intestinal stem cell regeneration, reduced
inflammation, and even improved microbiome composition. Most remarkably, prophylactic treatment in
young mice protected against intestinal decline for over 15 months, suggesting these living drugs might

need only single administration.

This work builds on the emerging understanding that uPAR-positive senescent cells accumulate
disproportionately in aging gut tissue. By training the immune system to continuously surveil and eliminate
these cells, researchers bypass the need for repeated drug administration. Miami-based Immorta Bio announced
international patent publication for SenoVax—a different approach using dendritic cell vaccines to train the
immune system against senescent cells. Their preclinical data, published November 28 in the Journal of
Translational Medicine, showed the vaccine induced tumor regression across multiple cancer models while
simultaneously targeting senescence-associated inflammation. The company has filed an FDA Investigational
New Drug application (IND #30745), initially targeting advanced lung cancer with the strategy that combining

anti-cancer and anti-aging mechanisms could accelerate regulatory approval.

Unity Biotechnology's ongoing struggles—the company announced layoffs and is seeking "strategic
alternatives"—underscore why this pivot matters. Despite promising clinical signals for their senolytic

UBX1325 in diabetic macular edema, translation to commercial success remains elusive. The field appears to be



learning that pharmacological approaches may be inherently limited, while immune-engineering strategies offer

potentially permanent solutions.

Stem cell research yields mitochondrial and lysosomal breakthroughs

Two publications this week advance understanding of how stem cells age and how that process might be
reversed. Texas A&M researchers, publishing in PNAS on November 27, developed molybdenum disulfide
"nanoflower" particles that induce stem cells to produce double their normal mitochondrial output. These
enhanced donor cells can then transfer their surplus energy-producing organelles to damaged or aging recipient
cells, restoring cellular energy production and improving resistance to cell death.

The mitochondrial decline accompanying aging represents one of biology's most consistent features across
species. This nanoflower approach essentially creates cellular power plants that can be recharged and
redeployed, with researchers describing the potential to "halt or reverse the loss of cellular energy that comes
with damage and aging." The nanoparticles remain active in cells for extended periods, potentially

enabling monthly rather than daily interventions.

Simultaneously, Mount Sinai researchers published findings in Cell Stem Cell showing that lysosomal

hyperactivation drives blood stem cell aging. By targeting the vacuolar ATPase that regulates lysosomal acidity,

they boosted 8-fold regenerative capacity in aged hematopoietic stem cells. (mountsinai ) (Mount Sinai ) This

restoration of youthful function also reduced activation of the cGAS-STING inflammatory pathway—
(Mount Sinai Jaddressing two hallmarks of aging (stem cell exhaustion and chronic inflammation) through a single
intervention. The implications extend beyond basic science: elderly patients receiving bone marrow transplants

might benefit from ex vivo rejuvenation of their own cells before re-infusion.

NewLimit leads epigenetic reprogramming toward clinical trials

The week's most significant industry announcement came from NewLimit, the Brian Armstrong-backed
company valued at $1.62 billion following $175 million in recent funding from investors including Eli Lilly
and Duke Management Company. The company announced November 27 that it has selected a lead therapeutic

payload for liver rejuvenation and plans to advance into human clinical trials in the coming years.

CLongeVity.Technology>

NewLimit's approach screens transcription factor combinations— (Gov.Capital they've tested over 3,000—to
identify sets that restore youthful gene expression patterns in aged cells. (Longevity.Technology ) Their September

2025 lead selection triggered formal optimization work on mRNA delivery, while two additional validated
payloads demonstrated ability to reduce circulating markers of liver damage in diet-induced injury models. The

company is simultaneously developing programs for T cell rejuvenation and vascular endothelial cells.

(Longevity.Technology)

This represents the closest any partial epigenetic reprogramming therapy has come to human trials. Life

Biosciences, pursuing a similar strategy with its ER-100 gene therapy for optic neuropathies, has pushed its

first-in-human trial timeline to Q1 2026. (Labiotech.eu ) (Lifebiosciences ) The fundamental question these trials will




answer: can you rejuvenate specific tissues without triggering cancerous transformation or loss of cellular

identity?

Organ-specific aging clocks transform biological measurement

A Nature Aging publication from November 26 introduces ten organ-specific proteomic aging clocks derived
from plasma samples of 43,000+ UK Biobank participants. These clocks independently measure biological
aging in brain, heart, liver, kidney, lung, artery, and other organs—revealing that individuals age at dramatically
different rates across their bodies. Someone might have a biologically young heart but an accelerated-aging

kidney.

Cross-ancestry validation in Chinese (n=3,977) and American (n=800) cohorts showed correlations exceeding
0.9, suggesting these clocks function reliably across populations. Crucially, organ-specific aging deviations
predicted relevant diseases: accelerated cardiac aging predicted arrhythmias, while accelerated brain aging
predicted dementia. One striking finding: a "super-youthful" proteomic brain age appeared to confer resilience

against APOE4 genetic risk for Alzheimer's disease.

However, a December 2 review in Genomic Psychiatry challenged fundamental assumptions about aging
measurement. The authors argue that widely-used proxies—epigenetic clocks, frailty indices, the hallmarks of
aging framework—may conflate genuine aging modification with simple pathology targeting. Extending
lifespan by treating a specific disease doesn't necessarily slow aging broadly. This methodological debate
matters enormously as clinical trials proliferate: researchers need to know whether interventions actually

modify aging or merely treat age-related conditions.

Basic research versus clinical translation

The week's findings span the full research spectrum, with important distinctions in their proximity to human

application:
Human Clinical Trials (Active)

e AMD stem cell vision restoration (Phase 1/2a): Six patients receiving retinal pigment epithelial stem cells

showed ability to read 21 additional letters on eye charts at one year, with treated eyes improving while

untreated eyes did not (ScienceDaily

¢ BioAge Labs BGE-102 (Phase 1): Oral NLRP3 inhibitor for obesity and cardiovascular risk, with initial

safety data expected by year-end 2025

¢ Mindlmmune MITI-101: Secured $10.2 million to advance toward Phase 1 trials targeting immune cell

migration in Alzheimer's disease (Longevity.Technology ) (longevity )

Late Preclinical/IND Stage

e NewLimit liver reprogramming therapy: Lead payload selected, FDA submission anticipated

e Immorta Bio SenoVax: IND #30745 submitted, targeting lung cancer initially



¢ Life Biosciences ER-100: First-in-human trial planned Q1 2026 for optic neuropathies

Preclinical Research (Animal/Cell Studies)

Anti-uPAR CAR-T senolytics: Mouse studies showing 15+ month protection

Nanoflower stem cell enhancement: Preclinical mitochondrial transfer demonstrated

Lysosomal targeting for blood stem cell rejuvenation: Ex vivo mouse studies

¢ Spermine neuroprotection: C. elegans lifespan extension via autophagy enhancement

The translation pathway remains long and uncertain. Unity Biotechnology's difficulties illustrate that even
promising Phase 2 data doesn't guarantee commercial success, while the regulatory landscape lacks
clear pathways for aging-focused indications since the FDA doesn't recognize aging itself as a treatable

condition.

Al and wearable biosensors converge on continuous monitoring

A Frontiers in Aging review published November 7 synthesizes advances in Al-integrated biosensors for aging
biomarkers. Wearable patches can now monitor C-reactive protein levels in sweat, bypassing
traditional blood assays. Microneedle patches enable non-invasive real-time monitoring of cytokines and
protein biomarkers from interstitial fluid. Machine learning models trained on continuous wearable data can

predict morbidity risk with increasing accuracy.

The integration of Al extends beyond monitoring into drug discovery. Scripps Research and Gero reported
earlier in 2025 that Al identified polypharmacological compounds targeting multiple aging pathways, with 16 of
22 tested compounds extending C. elegans lifespan—one by 74%. This high hit rate suggests Al

can dramatically accelerate identification of geroprotective molecules compared to traditional screening.

Commercial biological age tests continue proliferating, including TruDiagnostic's multi-clock platform and

Generation Lab's SystemAge test measuring 19 physiological systems. (Longevity.Technology ) The field faces a

methodological reckoning, however: research shows that aging clocks optimized for predicting chronological
age do not correlate with mortality prediction (R=0.12, P=0.67). GrimAge2 performs best for mortality
prediction while Horvath's clocks excel at chronological age estimation—underscoring that these measurements

capture fundamentally different biological phenomena.

Ethical terrain grows more complex

Access and equity concerns intensify as longevity interventions approach clinical viability. NewLimit's $1.62
billion valuation reflects investor confidence but also suggests eventual therapies will be expensive. CAR-T
treatments for cancer currently cost $300,000-$500,000 per patient—senolytic CAR-T would likely carry
similar price tags initially.

Safety considerations remain paramount. Partial reprogramming therapies risk inducing teratomas or loss of
cellular identity if reprogramming proceeds too far. Senolytic approaches that eliminate all



senescent cells might impair wound healing or tumor suppression, since cellular senescence evolved partly as an
anti-cancer mechanism. The Ben-Gurion University finding this month that specialized T helper cells help clear

senescent cells—and that reducing these cells accelerates aging—illustrates the complexity of the senescence-

immune interface. (ScienceDaily

Regulatory frameworks remain uncertain. The FDA's refusal to recognize aging as an indication forces
companies to pursue disease-specific approvals, fragmenting the field and potentially slowing translation.
Loyal's veterinary approval of LOY-002 for canine lifespan extension (February 2025) represents a precedent,
but no human longevity drugs have received regulatory clearance.

The next twelve months

Several milestones will shape the field's near-term trajectory. BioAge Labs Phase 1 data for BGE-102 should
arrive within weeks, providing early human safety and pharmacokinetic information for their NLRP3 inhibitor
approach. Life Biosciences' ER-100 trial in Q1 2026 will mark the first human test of partial
epigenetic reprogramming—a pivotal proof-of-concept moment. NewLimit's continued
progression toward IND submission will signal whether their transcription factor approach can translate from

cells to organisms.

The TAME trial (Targeting Aging with Metformin) remains in fundraising limbo, delaying what would be the
first large-scale human trial explicitly targeting aging as an indication. Meanwhile, Altos Labs'

appointment of a Chief Medical Officer suggests the $3 billion-funded company is positioning for its own

clinical programs, though no timelines have been announced. (Longevity.Technology )

The field's implicit wager—that cellular reprogramming and immune engineering can extend healthy human
lifespan within our lifetimes—faces its most rigorous tests yet. This week's research advances the science

significantly; the next year will reveal whether that science can survive contact with human biology.

Conclusion

The longevity field in late 2025 stands at an inflection point. The pivot toward immune-engineered senolytics
represents a genuine paradigm shift—from intermittent pharmaceutical intervention to potentially permanent
cellular therapies. Organ-specific proteomic clocks enable precision measurement of aging that was impossible
even two years ago. Meanwhile, companies like NewLimit are bringing epigenetic reprogramming therapies

within sight of human trials.

Key insight: the convergence of CAR-T engineering, stem cell science, and Al-accelerated drug discovery is
compressing what previously seemed like decades of development into years. The most significant finding this
week—that a single CAR-T treatment can protect against intestinal aging for over 15 months—suggests that
living drugs might replace chronic medication regimens entirely. If validated in humans, this would represent
not merely an advance in longevity science, but a fundamental reconceptualization of how medicine approaches

aging itself.



