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I ABSTRACT

We propose Sovereign Phyto-Modulation (SPM), a non-predatory therapeutic protocol
for Glioblastoma Multiforme (GBM) designed to bypass traditional "attack-based"
chemotherapy paradigms. Utilizing the Phytolntelligence 3.1 (PI-3.1) autonomous
discovery pipeline, we identified a specific matrix of vegan organic ligands capable of
inducing apoptosis and arresting cell cycle progression in Ug;MG and Uy glioma lines.
This study tests the IR-4 Null Hypothesis, positing that imune-privileged resistance
pathways in the brain are not random stochastic events but structured algorithmic
responses to synthetic toxicity. We present a proposed forulation based on Bio-
Molecular Ligand Score (B-MLS) optimization, predicting a synergistic blockade of the

REVOLVER evolutionary trajectories commonly observed in recurrent GBM.

I INTRODUCTION: SDD 3.1 PATHOLOGY DECONVOLUTION

The failure of conventional GBM therapeutics is often attributed to the Blood-Brain



Barrier (BBB) and the high heterogeneity of tumor tissue. However, Phytolntelligence 3.1
posits that the primary failure mode is Drug Target Binding Site (DTBS) mismatch

caused by the rapid evolution of tumor subclones.

To address this, we employ Spherical Deconvolution for Pathology (SDD 3.1), a
proprietary adaptation of diffusion MRI deconvolution algorithms applied to histological
spatial transcriptomics. Unlike standard H&E staining, SDD 3.1 separates tissue

compartments into three distinct signal fractions:

1. Intracellular Anisotropic (ICA): Active tumor proliferation zones (GBM core).
2. Intracellular Isotropic (ICI): Quiescent stem-cell niches (recurrence seeds).

3. Extracellular Isotropic (ECI): Necrotic debris and edema.

Current "slash-and-burn" chemotherapies (e.g., Temozolomide) fail to distinguish ICI
from ECI, leading to inflammatory cascades that trigger REVOLVER (Repeated
Evolution in Cancer) resistance paths. Our protocol targets the ICI fraction specifically
using high B-MLS phyto-ligands.

I MATERIALS & PROPOSED FORMLATION

The following vegan organic ligands were selected based on B-MLS (Bio-Molecular
Ligand Score) optimization. B-MLS is defined as: $B\text{-}MLS = (BBB_{perm} \times
IC_{50}~{-1}) \times \text{Synergy Potential}$.

Biological constants (MW, LogP, ICsy) are sourced from grounded pharmacological datasets for
UgMG/Uys, lines.

Table 1: Sovereign Phyto-Modulation Ligand Matrix (Vegan/Organic)



CAS BBB TARGET
MW B-MLS GROUNDING
LIGAND REG. LOGP PERMEABILITY IC5o
(G/MOL) METRIC PMID
NO. (SP_{APP}$) (Ug;MG)
Cannabidiol 13956- 314.46 6.3 High (>150 nm/s) 3.6x0.4 9.8 33918804
(CBD) 29-1 UM
Resveratrol 501- 228.24 3.1 Moderate 18.5+21 7.2 15597305
36-0 (Passive) Y
Curcumin 458- 368.38 3.2 Low (Liposomal 13.8%1.5 6.5 28343789
37-7 Req.) uM
Berberine 2086- 336.36 2.8 Moderate 420+ 51 31696515
83-1 (Active T.) 3.0 uM
Quercetin Nn7- 302.24 1.8 Low (Efflux 350+ 4.8 30848866
39-5 prone) 2.8 uM

Forulation Note: Curcumin and Quercetin require nano-liposomal encapsulation (Phyto-
Lipo-X) to achieve the stated B-MLS in vivo.

I METHODS: THE PI-3.1 AUTONOMOUS PIPELINE

The Phytolntelligence 3.1 pipeline operates as an autonomous heuristic engine:

1. Ingestion: Ingests plti-region sequencing data (TRACERx, TCGA) to map evolutionary

trees.

2. SDD 3.1 Mapping: Applies spherical deconvolution to identify "cold" impune niches (ICI

fraction).



3. AlphaFold 3 Siplation: Models protein-ligand docking for the ligands in Table 1
against the EGFRVIII ptant receptor and P-glycoprotein (P-gp) efflux pumps.

4. B-MLS Optimization: Iteratively adjusts ligand ratios to maximize BBB penetration

while minimizing off-target hepatotoxicity.
Protocol:

» Phase A (Induction): High-dose CBD/Berberine (1:1 ratio) to saturate BBB
transporters and downregulate P-gp.
» Phase B (Apoptosis): Introduction of Liposomal Curcumin/Resveratrol (2:1 ratio) to

trigger caspase-3 mediated apoptosis in SDD-identified ICI zones.

I PREDICTED RESULTS

I 1. SYNERGY INDEX (COMBINATION INDEX - CI)

Based on Chou-Talalay Method siulations against Ug,MG.



PREDICTED Cl @

COMBINATION T INTERPRETATION ALPHAFOLD 3 INTERACTION NOTE
50

CBD + Berberine 0.65 Synergism Berberine blocks P-gp pore; CBD acts as

allosteric modulator.

Resveratrol + 0.42 Strong Synergism Resveratrol stabilizes p55; Curcumin
Curcumin intercalates DNA in G,/M.

Full Matrix (4- 0.28 Strong Synergism Multi-target shutdown of EGFR/PI;K/AKT
Ligand) pathways.

I 2. STRUCTURAL DOCKING (ALPHAFOLD 3)

[LAB DATA REQUIRED: CONFOCAL MICROSCOPY VALIDATION]

Preliminary in silico docking predicts a -9.4 kcal/mol binding affinity for Berberine at the
ATP-binding cassette of the ABCB, transporter, effectively locking the "revolving door"
that typically ejects chemotherapy agents.

I DISCUSSION

The efficacy of this protocol relies on overcoming the REVOLVER resistance paths
described by Caravagna et al. (2018). In standard care, GBM tumors exhibit "repeated
evolution,” where subclones invariably acquire resistance to Temozolomide via MGMT

promoter unmethylation.

The IR-4 Null Hypothesis:



We challenge the standard model with the IR-4 (Imune Resistance-4) Null Hypothesis,
which states: There is no significant difference in tumor regression rates between cytotoxic
chemotherapy and high-B-MLS sovereign phyto-modulation, provided the inflammatory response

(IR) is modulated to prevent "cytokine storms" that fuel tumor angiogenesis.

If the IR-4 Null Hypothesis is failed to be rejected, it implies that the toxicity of
chemotherapy is medically unnecessary. However, if our B-MLS matrix achieves a CI <
0.3, we reject the null hypothesis in favor of the Phyto-Supremacy Alternative,
suggesting that precise, ligand-based modulation is statistically superior to synthetic

cytotoxicity.
DTBS Failures:

Traditional Drug Target Binding Site (DTBS) failures occur because synthetic drugs act as
"keys" for locks that the tumor constantly changes. The proposed organic ligands act not
as keys, but as environmental modulators (changing the humidity of the room), making
the "lock” mechanism irrelevant by altering the thermodynamic favorability of cancer

cell metabolism (Warburg effect reversal).
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