TRANSLATING THE 2023 STANFORD NATURE PAPER

How plasma proteomics and machine learning
1 are decoding 11 distinct organ aging clocks—

and redefining predictive diagnostics.
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A high-fidelity translational pitch for
biotech investors and healthcare executives.




The flaw of the “Average”: Aging is not a systemic constant.

Traditional Organ-Specific

Dimension Traditional Biological Age (PhenoAge) Organ-Specific Aging

Metric: Single, blended score 11 independent trajectories
Resolution: Low @y&ﬁcbﬁf : 1 _Hig hﬁ(éljéan-level pinpoin;ci na) _
Clinical Utility: General wellness tracking Targeted disease prevention
élindspot: _ Masks critical singjle-organ failures  Detects localized accelerated aging

Key Insight: A person can have a “healthy” average biological age while harboring severe, undetected localized
aging in a critical organ like the brain or kidneys.




The Universal Data Bus: Blood plasma carries the telemetry of every organ.

The Proteomic Archive

| Plasma is not just fluid; it is a continuously

updating archive containing ~5,000
trackable protein expressions.
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Organ Telemetry The Signal Extraction

Every organ, as it ages or suffers
from degradation, releases highly
specific proteins into the
bloodstream.

The challenge is not gathering the data,
but filtering systemic noise to isolate
proteins that are exclusively highly
expressed (>4x) by specific organs.




The Methodology Pipeline: Isolating 11 clocks from 5,000 variables.
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Step 1: Clinical
Baseline.

Blood draws from a
foundational cohort of 1,398
healthy individuals to

establish a standard baseline.

Step 2: Plasma
Proteomic Array.

Broad-spectrum sequencing
of approximately 5,000
distinct plasma proteins.

Step 3: Al/ML
Filtering.

Computational models filter
the dataset to isolate proteins
with >4x expression in
specific organs, eliminating
systemic overlap.

Step 4: 11 Organ
Clocks Output.

Generation of 11 distinct,
independently validated
biological aging clocks,
cross-tested against 5 clinical
cohorts.



Defining Risk: The Age Gap (HG) metric.
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Key Definition: HG (Age Gap) is the delta
between predictive chronological age and actual
biological organ age.

Healthy Pattern: HG stays tight to the baseline.

Accelerated Aging: HG deviates upward. An
HG greater than +1 or +2 Standard Deviations
(SD) represents severe, accelerated organ-
specific aging.

Independence: The models prove that HG for
the brain does not linearly correlate with HG for
the liver. Each organ follows its own decay
curve.




The Multiorgan Risk Profile: Visualizing distinct patient phenotypes.

Phenotype A: Healthy Baseline. Phenotype B: Uniform Systemic Aging. Phenotype C: Single-Organ Crisis.

Low HG across all 11 organs. All organs aging together. High average The stealth risk. Average biological age
biological age, but predictable decline. appears normal, but specific spikes flag an

imminent localized pathology long before
clinical symptoms present.




Redefining Alzheimer’s Risk: Beyond the Tau hypothesis.

The Old Paradigm:
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Traditional clinical diagnostics rely heavily on plasma tau
protein indicators or late-stage cognitive mapping.

Limitation: Often detected only after irreversible cognitive
decline has begun.

The Telemetry Paradigm:

The Stanford data reveals a hidden combinatorial risk.
Alzheimer’s and cognitive decline are not just brain
diseases—they are a complex intersection of localized
brain aging and structural vascular/arterial degradation.

Clinical Conclusion: By tracking multi-organ HG, we can see the disease pathology forming before standard clinical symptoms emerge.




The 5-Year Window:
An 80% predictive certainty of Alzheimer’s.

Input 1: Accelerated Brain Aging
(HG > +2 Standard Deviations)

80% Risk
Probability

Input 2: Accelerated Arterial Aging
(HG > +2 Standard Deviations)

When both Brain and Arterial Age Gaps exceed 2 SD, the Clinical Impact: This vastly outperforms standard

model predicts the onset of Alzheimer’s with 80% accuracy, phenomenological age testing and isolated tau diagnostics. It

up to 5 years prior to the presentation of clinical symptoms. provides an actionable window for therapeutic intervention
before irreversible blood-brain-barrier degradation occurs.




The Commercial Translation:
From a $15,000 academic test to a scalable product.

The Academic Model (Current State):
Mapping 5,000+ proteins.

Massively expensive ($15k+ per patient).
Inaccessible for routine clinical use.
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The Machine Learning Filter:
Identifying the absolute highest-weighted,

\\. \, l 1 l l 1 I { { { | most specific proteins for each organ clock.
0000000000 D

00000000000 : :
00000000000 The Commercial Model (The Opportunity):
e dsccarne A distilled, targeted panel of just 50-100
20499909969 high-value proteins (approx. 5-10 per organ).
0000000 QO0OPOO

00000000 OPOS

Bottom Line: Distilling the array slashes costs exponentially, creating the

foundation for an affordable, highly scalable predictive diagnostic platform.



Building the Biological
Dashboard of the Future.

High-Resolution Telemetry Preventative Lead Time The Scalable Opportunity
Moving beyond single-score Replacing symptomatic treatment with Leveraging ML to compress massive
“biological age” to track the distinct predictive intervention, utilizing multi- proteomic arrays into highly targeted,
decay curves of 11 critical organ organ risk profiles (e.g., Brain + Artery) cost-effective diagnostic panels.
systems. - tomap diseases years before onset.

We are no longer waiting for diseases to manifest.

We are reading the system telemetry to engineer intervention.
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