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1. Introduction
OncoAI Nexus is a next-generation computational oncology platform built to unify multi-modal 
biomedical data, advanced artificial intelligence, and high-performance computing. Its purpose is to 
support precision oncology workflows through a fully auditable, explainable, and interoperable 
ecosystem.

The platform centralizes biomarker intelligence, genomic insights, multi-AI consensus engines, and 
computational simulations, enabling researchers and institutions to work with structured, 
high-quality data at scale.

2. Platform Overview

2.1 AI Cancer Hub
The AI Cancer Hub serves as the central nervous system of the entire platform. It orchestrates data 
ingestion, model execution, and cross-module communication, ensuring that every component 
works together seamlessly.



Key Capabilities

• Multi-modal AI analysis across genomic, proteomic, clinical text, and imaging data

• Integration with global oncology databases and research repositories

• Predictive modeling for outcomes and treatment responses

• Real-time processing powered by HPC clusters

• Continuous updates incorporating the latest scientific research

Core Metrics

• 12 active AI models working in parallel

• 50,000+ genomic profiles integrated

• 1,250+ biomarkers supported

• 2,847 therapies tracked in the pipeline

• <30 seconds average response time

3. Multi-AI Consensus Engine
This engine brings together five specialized AI systems, each analyzing biomarker inputs 
independently. Their outputs are then cross-validated to produce a unified, robust consensus.



Inputs Supported

• Blood biomarkers

• Urine biomarkers

• Saliva biomarkers

• Clinical notes and contextual information

Outputs

• Multi-AI consensus

• Cross-checked interpretations

• Confidence scoring

• Conflict resolution protocols

This approach ensures that no single model dominates the analysis, increasing reliability and 
transparency.



4. Precision Medicine Engine

4.1 Genomic Therapies Database
A comprehensive, continuously updated repository of targeted therapies linked to specific genomic 
alterations. It allows users to explore mechanisms, indications, and biomarker associations.

Examples

• Sotorasib (KRAS G12C)

• Osimertinib (EGFR T790M)

• Larotrectinib (NTRK fusion)

• Pralsetinib (RET fusion)

Database Includes

• Mechanism of action

• Approved indications

• Biomarker associations

• Regulatory status

5. Neuro-Oncology Center
A specialized module dedicated to computational analysis of brain tumors.



Tumor Types Covered

• Glioblastoma

• Astrocytoma

• Oligodendroglioma

• Meningioma

• Medulloblastoma

Data Provided

• Prevalence statistics

• Key molecular mutations

• Standard treatment frameworks

• Relevant signaling pathways

6. Bio-Electronic Inference Engine (Ionómica)
This module analyzes ionic signaling and tumor bioelectricity using advanced computational 
models.

Features

• Multi-AI debate for interpretability

• Fully explainable outputs



• Auditable traceability

• Ion channel profiling

Example Channels

• Nav1.5 (Sodium)

• Kv11.1 (Potassium)

• TRPM7 (Mg² /Ca² )⁺ ⁺

• ClC-3 (Chloride)

• Cav1.2 (Calcium)

7. Expert AI Committee
A panel of five specialized AI systems designed to review complex oncology cases.

Inputs

• Cancer type

• Biomarker list

• Imaging findings

• Proposed treatments

• Patient profile



Outputs

• Multi-AI review

• Risk detection

• Alternative scenario generation

• Confidence scoring

This module enhances oversight and reduces uncertainty in complex analyses.

8. Medical Computer Vision Engine
A high-performance AI engine for analyzing medical images and extracting structured patterns.

Supported Features

• Histopathology image analysis

• Multi-omic integration

• Knowledge graph linking

• Explainable visual outputs



9. Computational Risk Management — 
Extreme Mode
A dual-activation safety protocol designed for high-uncertainty scenarios.

Automatic Activation

Triggered when model confidence drops below 60%.

Manual Activation

Available for user-flagged critical cases.

Includes

• Multi-AI debate

• Full audit trail

• EU AI Act compliance



10. Digital Twin Oncology
A simulation engine that creates patient-specific computational models.

Modules

• Tumor progression modeling

• Therapy response simulation

• Resistance mechanism prediction

• Drug combination synergy analysis



11. SAFC — Advanced Computational 
Pharmacology System
A multi-layered engine for analyzing drug-target interactions and pharmacodynamic behavior.

Includes

• Drug-target analysis

• Pharmacodynamic simulation

• Multi-drug interaction graph

• European knowledge base

• Multi-AI risk debate

• Full audit trail



12. Computational Biotherapies Module
A module dedicated to analyzing advanced therapeutic modalities.

Therapies Covered

• CAR-T

• TIL

• NK cell therapy

• Viral vectors

• Gene editing

• siRNA

• Antibody-drug conjugates

• Nanoparticles

• Biomaterials

Outputs

• Bio-immune profile

• Cytokine patterns

• Tissue compatibility



13. Drug Repurposing Platform — 10 
Innovation Modules
This platform integrates ten advanced computational engines:

• Multi-omics

• Graph universe

• Hypothesis AI

• Conflict resolution

• Side-effect mining

• Real-world data

• Digital twin

• Evolution predictor

• Explainable AI

• EU observatory



14. Health Equity & Access Monitor
A continental-scale dashboard tracking disparities in oncology access across Europe.

Metrics

• Diagnostic access

• Therapeutic access

• Genomic testing gaps

• Clinical trial availability

• Specialist density

• Palliative care access



15. Research Hub
A dedicated environment for computational oncology research.

Includes

• Autonomous explainable AIs

• HPC simulations

• Knowledge graph exploration

• Ethical governance

• Project management tools

• Model registry

• Trial simulation

• Digital twin integration



16. AI Ensemble — Model Performance
Active models include:

• BioMarker-GPT

• GenomicNet v3

• DrugMatch AI

• PathologyVision

• SurvivalPredict

• ResistanceMapper

Consensus requires:

• At least 4 models

• At least 85% confidence



17. Development Pipeline
Tracks therapy development from early research to regulatory approval.

Metrics

• 47 active programs

• 23 in clinical trials

• 4.2-year average development time

• 34% success rate



18. Clinical Trial Matching Engine
AI-powered matching based on genomic and clinical parameters.

Metrics

• 12,450 patients matched

• 3,215 active enrollments

• 156 trial sites

• 2.3-day average match time



19. Security & Compliance
The platform follows strict European standards.

Includes

• End-to-end encryption

• Role-based access control

• GDPR compliance

• EU AI Act alignment

• Full audit trail



20. Interoperability
Supports major healthcare standards:

• HL7 FHIR R4

• HL7 v2.x

• DICOM

• IHE profiles

Connected to:

• EHDS

• NHS Spine

• Carte Vitale

• eGK

• SNS

• FSE

21. HPC Infrastructure
Connected to leading European supercomputers:

• Barcelona Supercomputing Center

• LUMI (Finland)



• Leonardo (Italy)

• MareNostrum 5

Combined computing power: 2.8 ExaFLOPS

22. Ethics & Governance
Aligned with:

• EU AI Act

• GDPR

• MDR 2017/745

• WHO AI Ethics

• European ethics guidelines

 

23. Biomarkers B — What the Eye Cannot See
Traditional lab reports show isolated numbers. BioMark Pro reveals hidden patterns.

Biomarkers B represent an advanced computational layer that transforms raw biomarker values 
into relationships, proportions, and mathematical signatures that do not appear in standard 
reports. They do not diagnose, predict, or replace clinical evaluation. They simply uncover data 
structures that are invisible to the human eye.



23.1 What Are Biomarkers B?
Biomarkers B are mathematical derivatives generated from classical biomarkers (Biomarkers A). 
They are not new medical values — they are computational constructs that help interpret how 
different biomarkers relate to each other.

Examples of Biomarkers B (always mathematical, never clinical):

• Ratios between biomarkers

• Derived indices

• Internal coherence signatures

• Cross-system proportions

• Statistical patterns not visible in raw data



23.2 Why “What the Eye Cannot See”?
Because a traditional lab report only shows individual values. Biomarkers B reveal how those 
values interact.

A number may look normal on its own, but its relationship with another number may form a pattern 
that is not obvious without computation.





23.3 What Does This Layer Add?
• Structural clarity: transforms scattered values into meaningful patterns

• Inconsistency detection: highlights values that don’t align mathematically

• Internal signatures: groups biomarkers into coherent clusters

• Multidimensional analysis: connects data across different physiological systems

All of this happens without generating medical conclusions.

23.4 How It Works Inside BioMark Pro
When a report is imported, the system automatically:

1. Extracts Biomarkers A (the classical values)

2. Normalizes units and formats



3.

4. Computes Biomarkers B (derived patterns)

5. Displays everything in a clear, auditable structure

This creates a second layer of insight that complements the raw data.

23.5 Conceptual Example (Non-Medical)
Imagine two numbers:

• Value A

• Value B

Individually, they tell you very little. But when combined:

• A/B

• A×B

• A relative to the average of both

• A compared to historical values

…you suddenly see patterns that were invisible before.



24. BIOELECTRA RESEARCH HUB v3.5 — 
Digital Twin & Multi-Omics Engine
The BioElectra Research Hub v3.5 is the advanced computational environment where the Digital 
Twin, multi-omics fusion, and bioelectric modeling converge. It provides a high-resolution, 
explainable, and fully auditable simulation space for exploring complex biological patterns.

This module does not generate clinical interpretations. It focuses exclusively on data modeling, 
pattern extraction, and computational simulation.

24.1 Digital Twin Computational Simulation
The Digital Twin represents a mathematical replica of biological systems, built from multi-modal 
data streams. It allows researchers to observe how different variables interact inside a controlled 
computational environment.

Homeostasis Indicator

• 10.9% — Represents the current deviation from the baseline computational equilibrium.

General Tissue Model

A synthetic tissue layer used as the default simulation substrate. Users can reset the baseline at any 
time to re-initialize the model.

24.2 Expert Modules (All AI-Driven, All Explainable)
Each module operates independently and can be orchestrated together for complex simulations.

• Bioelectric Pattern Analyst — Detects voltage-based signatures and membrane potential 
trends.

• Biomarker Systems Integrator — Merges biomarker inputs into unified computational 
structures.



• Ion Flux Dynamics Expert — Models ionic movement and charge distribution.

• Multi-Omics Fusion Engine — Integrates genomic, proteomic, metabolomic, and ionomic 
layers.

• Metabolic Simulation Specialist — Projects metabolic load and energy flow.

• Hypothesis Generator AI — Proposes computational hypotheses based on observed 
patterns.

• Causal Inference Engine — Estimates directional relationships between variables.

• Simulation Reproducibility Auditor — Ensures deterministic and auditable outputs.

• Digital Twin Synchronization Manager — Aligns all modules with the active Twin state.

• Research Hub Orchestrator — Coordinates all expert modules in real time.

All modules start in idle mode and activate on demand.

24.3 In-Situ Bioelectric Mapping
A high-resolution visualization layer that displays membrane potential (Vm) across the simulated 
tissue.

Voltage Reference Scale

• –80 mV → Healthy computational baseline

• –10 mV → Pathological deviation threshold

Interactive Controls

• Scroll to zoom

• Drag to pan



• Hover for telemetry

• Mesh overlay toggle

Local Vm Drift

Shows micro-variations in membrane potential across the tissue.

Example States

• CANCEROUS (–15 mV) — Computationally depolarized region

• HEALTHY (–70 mV) — Stable region near baseline

(These are simulation states, not clinical interpretations.)

24.4 Twin Biomarkers & Ion Channel Activity
The Digital Twin tracks activation levels of key ionic components:

• Sodium (Na )⁺  — 50%

• Potassium (K )⁺  — 50%

• Calcium (Ca² )⁺  — 30%

• Chloride (Cl )⁻  — 20%

These values represent relative activation within the simulation, not biological measurements.

24.5 Computational Indicators
• Causal Inference Score: 0.82 CONF



• Indicates strong directional relationships within the model.

• Metabolic Stress: 0.34

• Represents computational load on the metabolic simulation layer.

• Network Entropy: 1.44 NAT

• Measures variability and complexity of the system.

24.6 Perturbation Engine
A controlled environment for applying computational disturbances to the Digital Twin.

Available perturbations:

• Acidosis

• Calcium Spike (Ca²  Spike)⁺

These perturbations allow researchers to observe how the system reorganizes itself under stress.

24.7 Telemetry Stream (Encrypted)
A real-time log of system activity.

Example:

Código

[03:11:09] Research Hub Orchestrator initialized.
[03:11:09] Synchronizing expert modules...

All telemetry is encrypted and fully auditable.



24.8 AI Twin Report Synthesis
The system can generate a Digital Twin AI Report, summarizing:

• Bioelectric patterns

• Ion flux dynamics

• Multi-omics fusion results

• Causal inference structures

• Perturbation responses

• Reproducibility metrics

This report is strictly computational and does not provide medical conclusions.
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