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Distilling Heterochronic Parabiosis from 2,900 |
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SYSTEMIC REGENERATION IS DRIVEN BY SPECIFIC
SIGNAL PATHWAYS, NOT GENERAL PLASMA

THE CIRCULATING

FACTOR HYPOTHESIS

| THE PHENOMENON THE PIVOT
Heterochronic Parabiosis (HP) models The effect is not derived from whole
demonstrate that circulating systemic plasma, but from highly specific
factors actively reverse agingin growth factors and biological triggers

distinct tissue types. that cross tissue barriers to initiate
distinct regenerative cascades.




GDF11 AND BMP TIP THE CELLULAR
SCALES OF BONE FORMATION
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GDF11 and BMP2/4 directly promote Net Clinical Outcome: Increased
osteoblastic differentiation while bone density, improved
simultaneously suppressing the structural quality, and accelerated
Runx2 transcription factor. fracture repair.
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EXTRACELLULAR SIGNALS DISMANTLE INFLAMMATORY
BARRIERS AND RESTART CELL CYCLES
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REGENERATION REQUIRES BOTH GROWTH ACTIVATION (IGF1/EGF) AND THE ACTIVE

SUPPRESSION OF SENESCENCE MARKERS (CRP) AND INFLAMMATORY CYTOKINES.




ACTIVATING THE MITOCHONDRIAL ENERGY ENGINE FOR RENAL REPAIR
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Tubular cells require massive energy reserves to
regenerate. GDF11 signals act primarily by triggering
PGC-1a-driven mitochondrial biogenesis, providing
the ATP necessary to restore function and inhibit
renal fibrosis (T-bet signal suppression).
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THE COMPLEXITY TRAP DEMANDS RUTHLESS SIGNAL DISTILLATION
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Tracking 1,500 fluctuating
proteins is a mathematical and
clinical impossibility.
Commercial viability requires
abandoning the whole system
approach.
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212 Candidate Proteins

(Proteomics)

50 to 20 Target = =
(Cunsigtent Uueﬂap) We must isolate the 6-10 T
measurable, synthesizable
factors that hold the highest
VG Actionable Clinical Targets regulatory impact across
- = multiple tissue types.




— e

I

THE CORE CLINICAL STRATEGY RELIES ON
TARGETED DEFICIT REPLACEMENT
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Dilution: Target Harmful Diagnostic Baseline: Precision Replacement:
Exosomes & Senescent |dentify Patient-Specific Introduce Missing Target
Factors Variance Factors
- | . b\
The Protocol: The most scientifically sound and commercially

viable approach to HP is twofold. First, dilute the accumulating

Patient variance is massive;
negative senescence factors. Second, run precise diagnostics to broad spectrum treatment is
identify which of the 6 core regenerative factors are deficient, inefficient.

and replace them specifically. L
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THE REGENERATIVE TARGET MATRIX: MAPPING THE HIGH-VALUE SIGNALS

Target Factor  Primary Tissue Target Mechanistic Pathway Clinical Outcome
GDF11 (BMP11) Renal & Osteo Nrf2 / PGC-1a Mitochondrial biogenesis
EGF Adipose & Vascular ADSC Pathway Cellular Proliferation
VEGF Adipose & Vascular KDR Interaction Angiogenesis
IGF1 Cartilage FOXO01 Chondrocyte proliferation
PF4 Neural Systemic Cognitive Maintenance
ADAMTS3 / 13 Cartilage Enzymatic Cleavage Collagen Type 2 Synthesis

of lab synthesizability and systemic regenerative impact.

These six targets represent the most concentrated convergence




EVALUATING BIOLOGICAL MODALITIES
FOR SCALABLE SOURCING

EPC/OPC
CONDITIONED MEDIA

MSC
CONDITIONED MEDIA

PLATELET LYSATE
& EXOSOMES

PROS

e High bioavailability of
foundational plasma proteins.

PROS PROS

¢ Highly tailorable; strong e |deal for targeting specific
presence of osteo/cartilage vascular and renal markers

factors. (VEGF/EGF).

CONS i
e Limited specialization 3 S 1
capabilities. We cannot rely on commercial laboratory synthetic factors purchased off the

shelf as they lack clinical viability. We must master the extraction and
conditioning of natural media pools.




ENGINEERING CELLULAR STRESS TO MAXIMIZE FACTOR YIELD

| THEHYPOXIC
STRESS ZONE

Regenerative Factor Yield (Secretion)

- THE OXYGEN PARADOX:

Standard laboratory room air (20%
02) is actually hyper-oxygenation

for internal tissue cells.

" THE SOLUTION:

20% 15% 10% 5% 1%

Oxygen Concentration

Inducing a strictly controlled
Hypoxic environment (1-5% 02)
mimics natural physiological
stress, drastically increasing cellular
viability and forcing the maximum
secretion of target growth factors
into the conditioned media.
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MATCHING SPECIALIZED PRODUCTION TO UNIQUE PATIENT DEFICITS

UNIQUE PATIENT DEFICITS
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Every patient’s protein degradation pattern is unique. The clinical mandate is not to create one

universal young blood serum, but to maintain a database of distinct media profiles (MSC, EPC)

that can be prescribed based on the patient’s exact 6-factor diagnostic gap.
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THE QUALITY CONTROL GAUNTLET SEPARATES THEORY FROM REALITY

THE LAB IDEAL CLINICAL REALITY
o | Flexible baseline testing Stringent limits set at 0.5 EU. Requires
thresholds. testing sensitivity calibrated down to 0.25 EU.
. Mycoplasma | Binary positive/negative Massive false-positive risks due to DNA
Testing readout. fragmentation in PCR testing.
 Environmental | Standard open-door Total atmospheric isolation required. A single
|solation incubation. variable shift alters the entire protein output.

A theoretical mechanism is useless without a scalable, zero-tolerance manufacturing environment.
Commercial viability requires engineering entirely enclosed, hyper-sensitive production lines.




SCALING PRECISION:
THE DIAGNOSTIC Al AND MEDIA DATABASE

%

DIAGNOSTIC OPTIMIZED
PATIENT BLOOD Al / DATABASE CONDITIONED

PROFILE MAPPING MEDIA SELECTION
(DROP VARIANCE) (EPC/MSC/OPC)

|

. Because every EPC/MSC culture produces a slightly different protein yield, we must build a I
proprietary database mapping cell-line outputs to patient categories.

e As diagnostic data scales, machine learning will instantly match a patient’s specific protein
deficit to the optimal batch of conditioned media.




THE TRANSLATION MANDATE:
FROM BIOLOGICAL THEORY TO ENGINEERED PROTOCOL

RAW [ } / PRECISION

PROTEOMICS | PRESCRIPTIVE
(2,9004) [ ‘ REGENERATION

FACTOR HYPOXIC CLINICAL
DISTILLATION MANUFACTURING QC
(6 TARGETS)
1. Abandon holistic complexity for 2. Master modality sourcing 3. Implement zero-tolerance clinical
targeted factor replacement. through optimized environmental QC frameworks to guarantee
stress (Hypoxia). reproducible results.

THE ULTIMATE OUTCOME IS AN ACTIONABLE, SCALABLE REGENERATIVE BUSINESS MODEL.
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