The Blueprint for Targeted
Cellular Therapies

Shifting from systemic MSC interventions
to organ-specific, immortalized-cell
secretome delivery.
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A strategic thesis on convergent biology: true organ repair requires organ-specific signaling packets.




Organ-Specific Repair Requires Organ-Specific Signals

The MSC Limitation: Systemic Switch The Targeted Payload Solution: Specific Voice Message

Systemic MSCs provide valuable immune regulation and improve To physically rebuild degenerating organs, therapy must deliver
microcirculation, but exhibit ~0% survival in autologous environments. organ-specific instructions (secretomes/exosomes) derived from
They act as a systemic ignition switch—they turn the system on but 5 specialized immortalized cells directly to the damaged tissue.

cannot act as the localized building materials.




Case Study I: The Oligodendrocyte Lineage
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OPCs are highly specialized progenitors. Unlike generalized stem cells, their
molecular instruction packet is strictly coded for neural repair and myelination.

Functional Goal: Myelin Sheath

The ultimate objective of this
lineage is creating the protective
insulation around neurons.
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The Fleeting Window of OPC Viability

Proliferative Potential

Peak Activity
Window

PDGF-A Trigger
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Embryo D14 Birth

|
2 \Weeks

3 Months
Embryonic Onset Peak Activity Terminal Differentiation
OPC proliferation begins around Day 14 in The most active proliferative phase occurs Factors like PDGF-A trigger terminal
the embryonic mouse model. between 2 weeks and 3 months post-birth. differentiation into mature Oligodendrocytes,

closing the viability window.




Arresting the State: OPC Manufacturing Protocol

Suspension Culture The 12-24H Viral

i B 3
Tissue Extraction (7 Days) Plating / Adhesion (

Critical Window Immortalization

SV40 / hTERT *

The Brakes: Plating neurospheres immediately triggers terminal differentiation.
To lock the cell in its highly secretory OPC state, SV40 / hTERT infection must be
introduced within a strict 12-24 hour window post-plating.




Case Study ll: The Glomerular Architecture
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Just as the brain requires specific cells for myelination, the kidney relies on a highly engineered,

vascular-cellular interface inside Bowman's Capsule to manage systemic filtration.
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Engineering the Tri-Layer Filtration Barrier

INTERLOCKING
PEDICELS

Layer 3: Podocyte Foot Processes (Pedicels)

The Ultimate Gatekeeper. The Podocyte is not passive tissue; it

actively wraps the capillaries, determining exactly what remains
in the bloodstream and what is expelled into the urine.
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Permeability & Pressure Dynamics
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The Podocyte barrier relies on complex pressure differentials to filter blood. The size threshold is
uncompromising: essential small molecules pass, while critical large proteins are blocked from excretion.
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Podocytes: Beyond Mechanical Filtration
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State 1: Mechanical Filter State 2: Inmune Modulator The Discovery

Recent 2023 biopsy
analysis reveals that
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The Challenge of Terminal Differentiation
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Unlike many cells, mature Podocytes cannot organically
proliferate or regenerate. When damaged by systemic
conditions (e.g., high blood sugar), the filtration barrier

permanently collapses.
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The Requirement: Creating stable Podocyte cell lines
requires sophisticated SV40 / hTERT immortalization to
generate a renewable source of therapeutic secretomes.
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Synthesis: The Instruction Packet Model
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MSCs act as a systemic ignition key,
providing temporary microcirculation
and immune relief. They lack
specific knowledge to rebuild.

— =8l 1 — Input 2: Local Blueprint

immortalized cell
factory

The Exosome
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chemical voice messages (secretomes)
directing physical rebuilding.

Degenerating Organ Tissue

Core Philosophy: MSCs prep the environment. Exosomes provide the precise instruction packet to rebuild the specific tissue.
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Comparison Matrix: Cellular Modalities

Proliferative
Capacity

Mesenchymal Stem
Cells (MSCs)

High, generalized
expansion.

Oligodendrocyte
Precursors (OPCs)

Short biological window.
Requires SV40 arrest.

Podocytes

Terminally
differentiated. Zero
organic regeneration.

Primary
Therapeutic
Role

Systemic
immune-regulation &
microcirculation repair.

Neural-specific,
Myelin sheath
restoration.

Renal-specific,
Filtration barrier & APC
immune response.

Delivery
Modality

Systemic |V
(Hit-and-Run payload).

Targeted localized
payload delivery.

Targeted localized
payload delivery.




The Two-Pronged Treatment Protocol

Phase 1: Systemic Prep

Deploy systemic MSCs/EPCs to turn
the engine on.

This step improves systemic micro-
circulation and dampens generalized

chronic inflammation across the body. I
Phase 2: Targeted Repair |

Follow immediately with a localized injection |
of specific immortalized-cell secretomes.

These soluble signaling packets must be
protected and injected locally to direct the
physical repair of the target organ.




Strategic Next Steps & R&D Roadmap

Milestone 1:
Protocol Optimization

Perfecting the strict 12-24 hour
plating-to-infection window
necessary for creating stable,

highly secretory OPC lines without
inducing terminal differentiation.

Milestone 2:
Podocyte Immortalization

Leveraging established CDMO
protocols utilizing SV40 + hTERT
to generate robust,
non-differentiating Podocyte cell
lines for continuous harvest.
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Milestone 3:
Payload Delivery Design

Developing the specialized
encapsulation required to keep
localized secretome injections intact
until they penetrate their precise
neurological or renal targets.
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