The Hidden Clock
In the Blood

Translating Clonal Hematopoiesis of Indeterminate
Potential (CHIP) from academic research to
actionable preventive medicine.




The CHIP Paradigm:

Threat, Window, and Solution

The Threat

As humans age, acquired disruptive point
mutations in blood stem cells cause specific
mutated clones to dominate the bloodstream,
drastically increasing mortality and disease risk.

Healthy Acquired Clonal
Stem Cells Point ‘Dominance
(Ageing) Mutation
Increased Mortality

& Disease Risk

The Window
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<! between the emergence of these
domlnant blood mutations and the onset of
clinical blood cancers.
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The Solution

Transitioning from academic Whole Genome
Sequencing to targeted, low-cost diagnostics
enables early detection, opening the door for
environmental blood conditioning therapies to

reverse the aging trajectory.
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How the Aged Environment Drives Clonal Expansion
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. Somatic point mutations accumulate over time.

The aged, highly methylated cellular environment
\ actively prefers and selects for specific
mutated clones over healthy ones.
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specific mutated clones over healthy ones.

Aging / CHIP

Dangerous Uniformity

The mutated clone aggressively
proliferates, stripping the blood system
of its diversity and replacing it with
vulnerable, dysfunctional uniformity.



Mutation Prevalence Skyrockets After Age 60
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The Math of VAF

Understanding VAF (Variant
Allele Frequency). Because
humans have two alleles, a
2% VAF means 4% of the
body’s total cell population
carries the mutation. Once
VAF surpasses 10%, the entire
biological environment is
highly abnormal.



The High-Risk Genetic Nodes Behind CHIP

Gene Function Impact
DNMT3A Directly tied to aging. Disruptive “C to
Most common hotspot, 882 DNA Methylation T" point mutations confuse the body's

known mutation points

physiological aging clock.

——— D

Drives abnormal cellular proliferation

TET2 SIS without proper checkpoints.
s A
Cells lose the ability to self-destruct &®
TP53 DNA Repair and Apoptosis when damaged, securing the mutant

clone's survival.
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Critical Insight: Out of 805 mutations found in 746 carriers, the vast majority are disruptive. They do not silence

the gene; a single point mutation scrambles its normal function, creating widespread biological vulnerability.




CHIP Drastically Alters the Clinical Trajectory

The Cancer Multiplier

Patients presenting with CHIP carry a 12.9-fold
increased risk of developing blood-related
cancers compared to healthy baselines. The
mutation pulls the patient heavily into the
oncology trajectory.
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After age 70, the presence of CHIP translates to
a dramatically higher likelihood of early death.



The 2 to 7 Year Therapeutic Window
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Silent, sub-clinical CHIP becomes Onset of blood
accumulation of detectable via cancers or severe
point mutations. targeted sequencing. cardiovascular events.

Core Message: CHIP acts as a molecular early-warning system. This 2-to-/-year gap provides an unprecedented window
for preventive intervention, allowing clinics to condition the blood environment before disease is irreversibly cemented.




Translating Diagnostics:
Economics of Detection

Standard NGS Targeted Sequencing Targeted PCR
(Academic Base) (The Bridge) (The Clinical Vanguard)
Depth 84x — 100x required. Highly focused deep reads. Absolute precision.
Target Whole Genome (Too much | Specific known nodes (e.g., 2 specific primer sets for
Scope un-actionable data). the 882 points on DNMT3A).  known high-risk mutations.
- Drops to ~$8/target in high .
Cost Prohibitive. ol Highly affordable.
Clinical : High, but requires operational Immediate clinical application
Feasibility aeeCEmICIE S ChE scale. for mass screening.

Takeaway: We don't need to sequence the whole genome; we just need to look at the high-risk intersections.



Shifting the Target from the Cell to the Environment

Clinical Intervention

Aged, "~ Competitive

Toxic Plasma _ Advantage for

Environment ‘ bl i)
(High Methylation) fOl o7 (o

The Paradigm Shift The Biological Reality " The Strategy

Systemically hunting and destroying CHIP mutations (like DNMTZ3A) thrive By changing the systemic environment—

every mutated blood cell is medically specifically because the aged, toxic diluting aging factors and reversing

unfeasible. cellular environment supports and epigenetic methylation—we remove the mutant
selects for them. clone's competitive advantage, allowing

healthy clonal variation to naturally return.



Blood Conditioning as an Environmental Intervention

Systemic Dilution
(Plasma Exchange)

« Mechanism: A 50/50 exchange or profound
dilution of the plasma environment.

« Effect: Clears concentrated inflammatory
markers and disruptive epigenetic methylation
drivers that favor DNMT3A and TET2
mutations.

* Result: Fundamentally alters the micro-
environment, stripping the survival advantage
away from mutated CHIP clones.

Cellular Senolytics

« Mechanism: Targeted pharmaceutical or
cellular therapies designed to precisely clear
silent, aged stem cells.

» Effect: Removes the inhibitory, toxic
signaling these silent cells project onto
healthy, active stem cells.

* Result: Awakens dormant healthy clones,
restoring the diverse genetic polymorphism
characteristic of youth.




Quantifying Success: The Math of Rejuvenation

’ [Stem Cell] 4 [Stem Cell Function
L Count] Proliferation Rate

Measuring the Clinical Impact

The Diagnostic Benchmark The Functional Benchmark The Ultimate Goal

Evaluating therapies by tracking the Measuring the restoration of normal Reversing the CHIP trajectory by
quantifiable drop in CHIP-related cellular division rates (e.g., via in-vitro measurably increasing systemic
methylation metrics post-intervention. scratch test healing speeds using the Regenerative Capacity, translating cellular

patient's newly conditioned plasma). health into extended human lifespan.
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