The Intraneuronal Apocalypse

A New Etiology for Alzheimer’s Disease: Why the Neuron Dies from the Inside Out




A 30-Year Bet on the Wrong Target

The “Outside-In” Amyloid Cascade Hypothesis proposed:
Extracellular Af plaques form — Induce Tau tangles — Cause neuronal death.

Dominance of the Amyloid Hypothesis
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“If the plaque is merely a tombstone—a remnant of a neuron that has already perished—then
therapies targeting plaques are akin to treating a cemetery rather than saving the dying.”
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The Lethal Event: External Assault or Internal Collapse?

Alzheimer’s Lesion Fischer’s Observation

The Extracellular Plaque: The focus of 20th-century research. The Necrotic Neuron: The overlooked cellular pathology.
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Where does the neuron actually die?



The Inhibitor: Amyloid Precursor Protein C-terminal fragment (APP-BCTF).

Ground Zero: The ceu'u l'a r sa nitation The Target: The V0al subunit of the vATPase proton pump.
SVStem Brea ks Down First The Result: APP-BCTF |:1h'_1rrsit:a|+lyr b}uckg pump assembly. Lysosomal pH

rises from pH 4.5 to ~7.0, inactivating digestive enzymes.
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Consequence: A Cellular Traffic Jam

Autophagy 1s upregulated to clear damage, but the disabled lysosomes create a dead end.
This leads to a massive pile-up of undigested autophagic vacuoles (AVs) in the neuron’s cell body.

‘Failed State’
lysosome (cocarious)
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 Evidence: The prevalence of yellow fluorescence
from the TRGL (mRFP-eGFP-LC3) probe confirms
widespread lysosomal de-acidification,

 demonstrating a failure of clearance, not induction.
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The Toxic Cargo: An Accumulation of Senescent Mitochondria

The stalled autophagosomes are primarily filled with damaged, dysfunctional mitochondria.
Trapped but not inert, they leak toxic byproducts into the cytoplasm.

This links lysosomal failure (Nixon)
to the accumulation of toxic
mitochondria (Wei, Mary, & Zeng).
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The Vicious Cycle: The System Turns on Itself
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The Morphological Climax: The Neuron Distorts into a ‘PANTHOS’

Rosette of “petal-like” blebs
formed by the engorgement of
unprocessed autophagic vacuoles.

Blebs are packed with
undigested mitochondria and
internal amyloid fibrils.

This is the living, pre-plaque pathology—the modern
identification of Oskar Fischer's “miliary necrosis”.
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The End Game: The Plaque is a Tombstone

Intraneuronal Stage:
The Lethal Event

“Anti-plaque antibodies arrive too late. They are cleaning up the tombstone after the funeral.”

Cell Rupture
(Lysis)

Post-Mortem Stage:
The Plaque
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A New Therapeutic Logic: First Unclog the Drain, Then Turn on the Faucet

The Flaw: Inducing Mitophagy Alone The Solution: The LMRS Protocol
—— Mitophagy Inducers \ 3. Turn on Faucet
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Introducing the Lysosomal-Mitophagic Resuscitation Strategy (LMRS),
a protocol that respects the cell’s required order of operations.
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LMRS Phases 1 & 2: Restore the Flow and Eject the Backlog

Phase 1: Lysosomal Re-acidification

Goal: Restore the lysosome’s acidic pH to
reactivate digestive enzymes.

Mechanism: Utilize targeted acidic nanoparticles
(aNPs) that deliver a payload to physically lower
the lumenal pH.

Phase 2: Lysosomal Exocytosis

Waste Ejection 7

Goal: Clear the backlog of indigestible material.

Mechanism: Use TRPML1 agonists to promote
the fusion of overburdened lysosomes with the
plasma membrane, ejecting waste for clearance
by microglia.
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LMRS Phase 3: Restore Healthy Maintenance

Phase 3: Mitophagy Induction

Damaged *' 2N
mitochondrion L\ /

Autophagosome Functional Autolysosome New, healthy, fully
lysosome functional mitochondria
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Goal: Safely clear the ongoing production of damaged mitochondria to restore metabolic health.

Mechanism: Use mitophagy inducers (e.g., Urolithin A, NAD+ precursors) to enhance the removal
of damaged mitochondria by a now fully functional Autophagy-Lysosomal Pathway (ALP).

Crucial Sequence: This phase is only safe and effective after Phases 1 & 2 have restored lysosomal capacity.
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The Path Forward: A Strategy for the Living, Pre-Plaque Neuron

The LMRS protocol is designed to rescue neurons during the ‘Intraneuronal Stage,” before
irreversible damage occurs. This requires new diagnostic tools for early detection.

Therapeutic Window for LMRS

Healthy Intraneuronal Stage Post-Mortem Stage
(PANTHOS) (Plaque)

Proposed Biomarker for Early Detection
Method: Analyze exosomal content in cerebrospinal fluid (CSF) or plasma.

Specific Target: The ratio of pro-Cathepsin D (inactive precursor) to mature Cathepsin D can serve
as a direct proxy for lysosomal acidification status and functional capacity in the brain.
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A Fundamental Paradigm Shift in Alzheimer’s Disease

e The True Lesion

The ‘plaque’ is a tombstone.
The lethal event is the internal
formation of the PANTHOS
neuron due to a catastrophic
failure of cellular sanitation.

e The New Hope

The LMRS protocol offers a mechanistically
sound, sequenced strategy to rescue neurons
by restoring this system from the inside out.

e The Root Cause

Lysosomal acidification failure,
driven by vATPase inhibition
by APP-BCTF, is the primary
insult that paralyzes the entire
Autophagy-Lysosomal Pathway.
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The Future of Alzheimer’s Therapy is Intracellular

The path to a cure lies not in clearing the remnants of dead cells, but in repairing the internal machinery of living ones.

Presentation based on the work of the Nixon Lab and collaborating researchers.
For inquiries, please contact [email address or lab website].
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