The Plaque Paradox:
A Clean Brain Is Not a Cured Brain

Significant Plaque Reduction Continued Cognitive Decline
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* Therapeutics like aducanumab and  However, this plague removal ©® This raises a fundamental question: If
lecanemab successfully clear provides only marginal clinical the plaque is the cause of Alzheimer's
extracellular B-amyloid plaques. benefit and does not halt cognitive Disease, why does removing it fail to

decline. stop the disease?
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The Prevailing Theory Has Reached

[ts Explanatory Limit
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The Hypothesis

« Posits that the extracellular accumulation
of B-amyloid (AB) is the primary pathogenic
event.

The Disconnect

e Fails to explain the poor correlation
between plaque location and regions of
most severe neuron |oss.

The Clinical Failure

e Cannot account for why removing the
plaques (the supposed cause) does not
stop the disease progression.

Conclusion

* The plague appears to be a late-stage
marker—a consequence, not a cause.
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Alzheimer’s Disease Originates Inside the Neuron.

Outside-In Model Inside-Out Model
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Alzheimer’s is not a disease of protein aggregation, but a failure of the cell’s
internal waste clearance system: the autophagy-lysosome pathway.

This model posits that pathology begins decades The plague is not an external precipitate; it is the
before plaques appear, starting with a fundamental “tombstone” of a neuron that has died from this
defect in the neuron’s ability to recycle cellular waste. internal crisis.
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The Neuron’s Unceasing Housekeeping:
The Autophagy-Lysosome Pathway

The Acidic Core is
Non-Negotiable

wng The entire system depends on
- 4. Degradation the lysosome’s acidic pH (~4.5),

maintained by the v-ATPase

Lysosome

> @
4o proton pump.
He
Why?
g A * Enzyme Activation:
%, \ Lysosomal hydrolases (like
& ‘é% | cathepsins) are only active at
e low pH.
£ : - « Membrane Trafficking:
Autophagosome o : 3. Fusion Autolysosome 5. Recycling U N e

Acidity is essential for proper
vesicle fusion.

N /—\ \\ Disruption of this pump is the
N “Patient Zero" event in

Alzheimer's Disease.
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The Molecular Sabotage of the Proton Pump

The Culprit: Not free AB, but its precursor, the 3-
carboxy-terminal fragment of APP (APP-BCTF or
C99), which accumulates in lysosomal membranes.

V1 Sector
(Cytosolic Motor)

The Mechanism

1. Phosphorylation: Fyn kinase (overactive in AD)
phosphorylates Tyr682 on the APP-BCTF APP-BCTF
cytosolic tail. (C99)

2. Binding: This phosphorylated tail binds directly
to the VOa1 subunit of the v-ATPase.

3. Disassembly: This binding physically blocks the
V1 motor from coupling with the VO pore,
disabling the proton pump.

VO Sector
(Membrane-Embedded)

@] *@ Proton Transport
@ @ & Blocked

The Result: Proton transport ceases. Lysosomal pH
begins to rise. Molecular Sabotage Mechanism
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The System Breaks: A “Tratfic Jam” of Cellular Waste

I

Acidification Failure Enzyme Inactivation Maladaptive Response
As the v-ATPase is inhibited, lysosomal pH At this pH, critical degradative enzymes Sensing stress, the neuron *increases
rises from a healthy ~4.8to a like cathepsins lose their potency. autophagy induction, creating more “garbage
dysfunctional ~5.5 and higher. trucks" (autophagosomes) to clear waste.
The Pile-Up

Because the “incinerator” (the lysosome) is broken, this only worsens the congestion. Undigested

oo e s s cen. AUtOPHIAQIC vacuoles (AVs) and poorly acidified autolysosomes (pa-ALs) begin to fill the cell body.
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Elevated

Failed Lysosomes Become Intracellular
Incubators for Amyloid. g¢ Dol
| (Degradation

The Bioreactor Effect: The pa-ALs are BACET ; W% Gallure)
not inert. BACE1 and y-secretase remain N0 [ &

active at the elevated pH where
degradative enzymes fail.

Intraluminal Aggregation: AB is generated
and accumulates to massive
concentrations inside the vesicles.

Internal Nucleation: This environment
catalyzes the formation of the dense-core,
fibrillar amyloid that will later become the
core of the plaque. The disease's
hallmark is being built /inside the cell. " Amyloid Fibrils

APP-BCTF (Dense-Core)
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The Terminal Stage: The Transformation into a ‘PANTHOS’ Neuron

Healthy Neuron PANTHOS Neuron

Key Characteristics Table

Feature Healthy Neuron PANTHOS Neuron
Lysosomal pH Acidic (< 5.0) Elevated (> 6.0)
Autophagic Vacuoles Rare (rapid clearance) Abundant & Packed
Amyloid Location Minimal / Secreted Intracellular & Fibrillar
Morphology Smooth Soma Flower-like Rosettes

“PANTHOS (Poisonous Anthos/Flower): A unique, pre-death state where the

s e e NEUTON'S SOMA 1S grotesquely deformed by its own undigested waste.”
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One Upstream Failure, All Downstream Pathologies

Lysosomal l

Acidification
[PANTHOS _ [Cell Lysis &
Stress Signals] Debris]
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[Calpain & CDK5
Activation]

[Microglial Activation &
Chronic Infiammation]

[Tau Hyperphosphorylation]

DO

[Neurcfibrillary Tangles]

Plaques Inflammation

Tangles

Unlike the linear cascade model, the lysosomal hypothesis unifies plagues, tangles,
and inflammation as parallel consequences of a single, primary dysfunction.
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The Plaque is a Tombstone: The Birth of a Plaque from a Dead Neuron.

Pre-formed
amyloid core

The Forensic Evidence

e Sequence: The PANTHOS neuron acts as a containment vessel, incubating the fibrillar amyloid
core. Lysosomal membrane rupture triggers cell necrosis, releasing the core.

 The ‘Lysosomal Signature’: Senile plaques retain markers of their intracellular origin, such as
the lysosomal proteins LAMP1 and Cathepsin D, which are found embedded within the
.. amyloid matrix. This is a forensic fingerprint of the plaque's birth from a lysosome-filled cell.
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The Mystery Solved:

Why Clearing Plaques Fails

Targeting the Aftermath

Antibody therapies remove the plaque, which is
the “tombstone” of a neuron that is already dead.
Removing the tombstone does not resurrect the
cell or restore lost function.

Ilgnoring the Living

These drugs do not address the root cause—the
lysosomal acidification failure—in the millions of
other neurons that are currently in the pre-
PANTHOS and PANTHQOS stages.

Conclusion

The disease engine (autophagy failure) continues
to run, producing more dead neurons, regardless of
whether the extracellular debris is cleared.

\ Disease process

continues here.
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Reclassifying Alzheimer’s: Not a Disease of Aging,
but a Lysosomal Storage Disorder

Pathological Feature Alzheimer's Disease Niemann-Pick Type C

v/
v
v
v

The fact that a “pure” genetic lysosomal defect in NPC recapitulates core AD pathologies
strongly argues that lysosomal failure is the cause of AD, not a side effect.

Lysosomal Acidification Defect

APP-BCTF Accumulation

Massive Autophagic Vacuole Buildup

CARS

Neurofibrillary Tangles (NFTSs)

The “Drift” Hypothesis

Familial AD: Sporadic AD:
A gene mutation breaks the system early. Decades of age-related ‘drift’ or ‘rust’ in lysosomal
efficiency finally cross a pathological threshold.
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A New Therapeutic Roadmap: Rescuing the Lysosome

1. Restore Lysosomal pH (‘Re-acidification’)
e v-ATPase Agonists: Stabilize the pump or block APP-BCTF binding.
 Acidifying Nanoparticles: Directly lower lysosomal pH.

2. Reduce the Sabotaging Molecule (APP-BCTF)

* Fyn Kinase Inhibitors: Prevent the key phosphorylation at Tyr682.

e BACE1 Inhibitors (revisited): Use early to prevent APP-BCTF
formation and rescue lysosomal function.

3. Correct Downstream lon Imbalance

e TRPML1 Agonists: Restore lysosomal calcium homeostasis and
promote waste clearance.

Caution on Autophagy Boosters: The problem is not induction, it's clearance. Boosting
autophagy without fixing the lysosome may accelerate PANTHOS formation.
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The Future of Alzheimer’s Research is Intracellular

The evidence compels a fundamental shift in our understanding of Alzheimer's Disease.
It is not a disease of extracellular plaques, but a catastrophic failure of the neuron's internal
waste management system, originating with a loss of lysosomal acidity.

The cure for Alzheimer’s will likely not be found in sweeping away the ashes
of the dead neurons, but in relighting the acidic fire within the living ones.
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