A New Order for Therapeutic Discovery

Intmclucing PhytuInte]ligence 1.9: A rigorous framework for designing
multi-target, synergistic therapeutics against complex disease.
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Resistance

\ Off-Target

Effects

The Single-Target
Paradigm Is Reaching
Its Limit

Complex diseases—from Glioblastoma
to HIV latency—are not single-node
problems. They are resilient networks
defined by redundancy, crosstalk, and
emergent resistance.

The ‘one drug, one target’ model, while
historically successful, often fails against
this complexity. Therapeutics targeting a
single node are frequently bypassed by
alternative signaling pathways, leading to
resistance and treatment failure.
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Nature’s Pharmacy: An Untapped
Reservoir of Multi-Target Ligands

Ph ymchemicals offer
immense structural diversiry
and an evolutionary pre-
Resveratrol - e : :
OH dlspnmtmn for interacting
OH with multiple biological

OH targets. This inherent
polypharmacology is
OH

HO O~ ideally suited for tackling The Challenge
‘e, OH network-based diseases. Historically, this potential
OH has been obscured by a
O OH lack of standardisation,

mechanistic transparency,
and a rigorous scientific
framework. The field

has operated more as a
‘black box’ than a

Sulforaphane Traditional Herbalism predictive science.
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Phytolintelligence 1.9:

1.9: From ‘Black Box’
to Hypothesis-
Driven Science

Core Philosophy: We are moving

from predictive engineering to
hypothesis-driven formulation science.
The platform acknowledges biological
complexity and provides a structured
method for systematically testing and
refining therapeutic hypotheses.
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Falsifiability

Every prediction specifies the
conditions under which it would
be considered incorrect.

Transparency

All computational methods are
fully specified with reproducible
mathematics.

Validation

Computational predictions must
be empirically tested against real
biological data.
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- interaction (e.g., bindin u ing evidenc
with the Compound finty,pK). || (RCTs cohortscudes).

Efficacy Score (CES)

. | . . (aeOEE ] S Wl R(RiskScore) A\
Ihe CES is not an arbitrary score. Itis a ore,

multi-parameter heuristic that integrates BaherencaNoth assn Incorporates toxicity,
known pharmacological principles to rank and disease pathways and interaction potential, and
pfi(}[‘i tise can di da tes f‘or E‘,Xperimen tal target EKPI’EESIDH. CDﬂtrﬂlﬂdlCEtlﬂHS.
validation.

B (Bioavailability
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Modifier) AR

Factor)
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CES = — X B X A Fraction of dose reaching Adjusts for

+ R systemic circulation pharmacokinetic barriers
(P e X B X F_hep)' like eftlux and clearance.
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Engineering Synergy: A Mathematically Rigorous Approach

to Combination Therapy

We utilise established pharmacological models to move beyond additive effects and design for true synergy,

where the combined effect is greater than the sum of its parts.

Loewe Additivity Model

Use Case: For compounds with similar mechanisms.

Gnverning equation:

ct=(52)+ (52)

Interpretation:

* CI<0.9: Synergy

e CI0.9-1.1: Additive
* CI>1.1: Antagonism

Bliss Independence Model

Use Case: For compounds with independent
mechanisms.

Governing equation:
Eexpected S EA ol EB R (EA X EB)

Interpretation:
Compares observed effect (E,},s) to expected effect.
A Synergy Score (SS=E}, / Eﬁpeﬂed) >i.2

ﬁuggests SYNeErgy.

, Critical Note:

These models generate testable hypotheses. All synergy predictions are marked for mandatory experimental

validation.
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Case Study: Deconstructing
Glioblastoma Multiforme (GBM)

The Challenge:

GBM is the most aggressive primary brain malignancy, defined
by high heterogeneity, rapid invasion, and profound resistance
to standard therapies like temozolomide (TMZ).

A key obstacle is the Blood-Brain Barrier (BBB).

P11.9 Analysis:

The platform identified a redundant network of oncogenic
drivers as the optimal point of intervention.

« **Primary Targets**: EGFR-PI3K-Akt-mTOR axis, NF-«xB
inflammatory cascade, and Bcl-2 mediated apoptosis evasion.

The Generated Hypothesis:

A multi-pronged attack to simultaneously suppress proliferation,
inhibit survival signals, and restore apoptosis.
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The Phyto-GBM-Stack: A Synergistic Formulation
Targeting Core Pathways

The PI 1.9 engine generated the following formulation, prioritising compounds with predicted BBB
permeability and complementary mechanisms of action.

| Compound | Standardised Source | Primary Molecular Target | BBB Permeability Mechanism

Curcumin (Liposomal)  Curcuma longa NF-xB inhibition; Downregulates Bcl-2  Liposomal encapsulation
PI3K/Akt pathway suppression; p53

Resveratrol Polygonum cuspidatum - Passive diffusion; P-gp modulation
activation

EGCG Camellia sinensis EGEFR kinase domain inhibition Requires nanocarrier

Sulforaphane Bincsits olerifeg HDAC inhibition; Induction of High lipophilicity; excellent
apoptosis penetration

Piperine Piper nigrum P-gp Efflux Inhibition Bioavailability enhancer

Projected Outcome: The formulation is hypothesised to demonstrate a Combination Index (CI) < 0.7 (strong
synergy) and reduce IC50 values by >40% in U87MG and T98G cell lines.
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A Versatile Engine for Therapeutic Discovery:
The P11.9 Portfolio

HIV-1 Latency

Strategy: “Shock and Kill” Latency Reversal
Key Targets: NF-xB/P-TEFb, Reverse
Transcriptase

Lead Compounds: Baicalin, EGCG, Curcumin

0.@@

Common Cold (HRV)

Strategy: Multi-modal Viral & Symptom
Suppression
Key Targets: 3C-Protease, NE-xB Signalosome,

High-Velocity Polytrauma

Strategy: Mitigate Secondary Injury Cascade
Key Targets: Nrf2/ARE pathway, NF-xB
neuroinflammation, MMP-9

Lead Compounds: Sulforaphane, Curcumin,
Baicalin

O' Barrier Integrity
——————————  Lead Compounds: Quercetin, Andrographis,
Zinc
Cutaneous Melanoma
T

Strategy: Block Chemoresistance Pathways
Key Targets: MAPK/ERK, PI3K/AKT/mTOR,
Bcl-2

Lead Compounds: EGCG, Ursolic Acid,
Resveratrol
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Every Hypothesis is Paired with a Rigorous Validation Protocol
In-Vitro Validation for Common Cold (HRV) Formulation (“COLD-PRO-X")

g '
' € cell & Viral Model
Human alveolar epithelial cells (A549) infected with Human Rhinovirus 16 (HRV-16).

.
¥
4 N
@ cytotoxicity Assay (CCK-8)
To determine the safe therapeutic window (CC50) of the formulation.
>
¥
Y Y
o Antiviral Efficacy Assay (CPE Reduction)
To measure the formulation's ability to protect cells from viral cytopathic effects.
L v,
f = ™
@) Molecular Assays (qPCR & Western Blot)
To confirm the mechanism of action by measuring:
* Gene Expression: Reduction in pro-inflammatory cytokines IL-6 and IL-8.
* Protein Expression: Inhibition of NF-xB ]:rES nuclear translocation.
L v
/ | ’ \
T : o Statistical Plan
l § A priori power analysis (G*Power) to determine required sample size (n=85 for 17 replicates/group)
for statistical significance (p < 0.05) using One-way ANOVA and Dunnett’s post-hoc test.
N »,
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Confidence Through Transparency: The lterative Validation Loop

A computational prediction is only a hypothesis. We are committed to a structured, multi-stage process to test, validate,

and refine every formulation.
I STAGE 2: I
Pharmacokinetic Validation
Measure actual bioavailability (F),
half-life (t1/2), and metabolism in /

animal or Phase [ studies.

Phased Validation Pathway

STAGE 3:
Proof-of-Concept E1‘I’|t:,at:.1\,1F

Test in a relevant disease model =
(animal or Phase IIa human study) i
against predefined outcomes. — f@

STAGE 1:
In Vitro Validation

Confirm mechanism and
synergy (CI values) in relevant
cell-based assays.
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Commitment to Learning:
The Failure Analysis Protocol

When a formulation fails to meet predicted efficacy, we %if‘@ [TERATIVE
systematically analyse the cause (e.g., incorrect mechanism, poor g s LEARNING

PK, inadequate model) to calibrate and improve the entire PI 1.9

PROCESS
framework. Failures are as valuable as successes. |
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The Future of Therapeutic Design Is
Multi-Target, Synergistic, and Testable

The Phytolntelligence 1.9 Workflow

Deconstruct Disease

Identify critical
pathophysiological networks.

Compute & Rank

Apply CES to screen
multi-target candidates.

Model Synergy

Design for optimal CI using
Loewe/Bliss models.

Generate Hypothesis

Propose a specific, testable
formulation.

Validate & Iterate

Empirically test and feed data
back to refine the framework.

Phytolntelligence 1.9 is not a search
for a single “magic bullet.” It is a
systematic engine for creating
rational, evidence-based therapeutic
strategies designed for the
complexity of human disease.

Our goal is not to replace clinical
trials, but to make them more
efficient by better prioritising
candidates for testing.
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