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Computational Biology Project Topics and Focused Areas

Computational Biology of Mathematical Modeling

« Ordinary Differential Equation Models for Gene Regulation

« Stochastic Differential Equation Models for Cellular Noise

« Delay Differential Equation Models in Biology

« Partial Differential Equation Models for Spatial Biology

* Agent-Based Modeling Platforms for Drug Discovery Simulation

* Machine Learning-Integrated Metabolic Network Modeling SaaS

« Bayesian Inference Tools for Systems Biology Parameter Estimation

» Network Pharmacology Platforms Predicting Drug-Target Interactions

* Flux Balance Analysis Software for Industrial Strain Engineering

« Population Dynamics Modeling Tools for Infectious Disease Forecasting

Computational Biology of Systems Pharmacology

* PKPD Model Development and Parameter Estimation

 Target Engagement and Receptor Occupancy Modeling

« Physiologically Based Pharmacokinetic Modeling

 Drug Resistance Emergence Pharmacodynamic Modeling

« Multi-Omics Integration Platform for Precision Drug Response

» Real-Time Clinical Trial Simulation and Patient Enroliment Optimization

« Biomarker Discovery Engine for Companion Diagnostic Development

 Drug-Drug Interaction Prediction Engine for Polypharmacy Management

« Quantitative Systems Toxicology Platform for Safety Risk Stratification

 Dose Individualization Algorithm Service for Precision Therapeutics

Computational Biology of Evolutionary Dynamics

* Replicator Dynamics and Fitness Landscape Analysis

» Wright-Fisher Model Parameter Estimation
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¢ Quasispecies Model for Viral Evolution

¢ Evolutionary Game Theory in Biological Systems

» Phylogenetic Tree Inference Engine for Diagnostic Sequencing

» Population Genetics Software Suite for Breeding Program Optimization

« Mutation Rate Prediction Models for Personalized Cancer Therapy

» Adaptive Evolution Monitoring Dashboard for Antimicrobial Resistance Tracking
» Host-Pathogen Coevolution Simulator for Vaccine Development Pipeline

« Recombination Hotspot Mapping Tool for Genomic Medicine Applications

Computational Biology of Protein Biophysics
« Protein Folding Energy Landscape Computation
* All-Atom Force Field Parameterization
 Free Energy Calculation Methods for Biomolecules
« Allostery and Conformational Change Computation
« Protein-Ligand Binding Affinity Prediction SaaS Platform
¢ High-Throughput Molecular Dynamics Simulation Cloud Service
* Real-Time Protein Structure Validation and Quality Scoring Tool
« Mutational Effects Prediction Engine for Protein Engineering
« Solubility and Aggregation Risk Assessment Platform

* Membrane Protein Structure and Dynamics Prediction Software

Computational Biology of Neural Circuit Modeling
« Hodgkin-Huxley Neuron Model Extensions
* Integrate-and-Fire Network Simulation
e Synaptic Plasticity Rule Computation
* Neural Field Theory for Brain Dynamics
» Multi-compartment Neuron Morphology Reconstruction SaaS
» Real-time Neural Circuit Dynamics Visualization Engine
» Connectome-driven Whole Brain Simulation Platform
* Gap Junction and Electrical Synapse Modeling Toolkit
« Calcium Imaging Data to Circuit Model Inference Pipeline

« Neuromodulator-dependent Plasticity Parameter Optimizer

Computational Biology of Population Dynamics
« Lotka-Volterra Predator-Prey Model Analysis
« Age-Structured Population Model Development

« Epidemiological SIR Model Variants
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NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

* Metapopulation Dynamics and Spatial Connectivity

* Real-time Wildlife Population Monitoring SaaS Platform

* Fishery Stock Assessment and Yield Optimization Engine

» Microbial Fermentation Bioreactor Population Dynamics Software

« Crop Pest and Beneficial Insect Population Prediction API

» Human Disease Vector Population Control Decision Support System

« Invasive Species Spread and Eradication Feasibility Modeling Platform

Computational Biology of Genome-Scale Modeling
« Constraint-Based Reconstruction and Analysis
» Enzyme-Constrained Metabolic Model Development
« Thermodynamic Feasibility Analysis
* Whole-Cell Model Integration
« Flux Balance Optimization SaaS Platform for Bioprocess Design
» Multi-Omics Integration Tools for Predictive Strain Engineering
* Real-Time Metabolic Model Simulation for Bioreactor Control Systems
« Personalized Medicine Pathway Analysis Platform for Drug Development
* Microbial Community Modeling Software for Industrial Fermentation

* Al-Powered Genome-Scale Model Curation and Knowledge Base Services

Computational Biology of Signal Transduction
* Kinase Cascade ODE Model Development
» Second Messenger Diffusion and Gradient Modeling
* Receptor Signaling Network Logic Analysis
* Feedback Regulation and Adaptation Mechanisms
* Multi-Scale Signal Integration Platform for Drug Discovery
» Real-Time Phosphorylation Site Prediction and Validation Tool
« Spatial Signal Transduction Network Reconstruction from Imaging
« Synthetic Signaling Pathway Design and Optimization Engine
* Cross-Talk Interference Detection System for Therapeutic Compounds

« Patient-Specific Signal Transduction Modeling for Precision Medicine

Computational Biology of Developmental Modeling
* Reaction-Diffusion Pattern Formation Simulation
» Morphogenetic Field Computational Models
« Cell Fate Decision Network Boolean Modeling

« Positional Information and Gradient Interpretation
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« Tissue Organoid Growth Trajectory Prediction Engine

* Developmental Gene Regulatory Network Digital Twin

» Multi-Scale Embryo Biophysics Simulation Software Suite

» Temporal Cell Differentiation Pathway Optimization Platform

« Stochastic Developmental Noise Robustness Analytics Service

 Spatiotemporal Cell Population Heterogeneity Mapping Tool

Computational Biology of Stochastic Processes
« Gillespie Algorithm and Exact Stochastic Simulation
» Tau-Leaping Approximation Methods
* Master Equation Solution Methods
« Stochastic Model Parameter Inference
« Real-Time Stochastic Simulation Platforms for Drug Discovery
* Noise-Aware Gene Expression Prediction and Synthetic Biology Tools
« Bayesian Inference Engines for Population Pharmacokinetic Model Calibration
« Stochastic Systems Modeling for Manufacturing Process Optimization
* Machine Learning Surrogate Models for High-Dimensional Stochastic Systems

« Uncertainty Quantification and Sensitivity Analysis Software for Clinical Trials

Computational Biology of Biomechanics
« Cell Migration Mechanical Model Development
« Cytoskeletal Force Generation Computation
« Tissue Mechanics and Viscoelasticity Modeling
* Cell Division Spindle Assembly Mechanics
* Bone Remodeling Simulation Platform for Orthopedic Device Design
« Muscle Contraction Dynamics Prediction Engine for Sports Analytics
» Cardiac Mechanical Function Assessment Software for Clinical Diagnostics
« Protein Folding Mechanics Optimization Toolkit for Biopharmaceutical Manufacturing
« Joint Biomechanics Modeling Service for Prosthetics Customization

* Cellular Mechanical Stress Response Analytics for Drug Discovery Screening

Computational Biology of Immunodynamics
T Cell Proliferation and Contraction Kinetics
« Antibody Affinity Maturation Simulation
« Innate Immune Response Kinetics Modeling
« Pathogen Clearance and Immune Escape Dynamics

« Immune Memory Formation and Long-Term Recall Prediction
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https://projects.nthrys.com/computational-biology/computational-biology-of-biomechanics/cell-division-spindle-assembly-mechanics
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https://projects.nthrys.com/computational-biology/computational-biology-of-immunodynamics/t-cell-proliferation-and-contraction-kinetics
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NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

* Cytokine Network Signaling and Immune Checkpoint Dynamics

« MHC Peptide Presentation and TCR Recognition Affinity Mapping

» Immune Cell Infiltration and Tumor Microenvironment Heterogeneity Modeling
* Neutralizing Antibody Response Kinetics and Viral Variant Escape

* Regulatory T Cell Suppression and Immune Tolerance Breakthrough Thresholds

Computational Biology of Enzyme Kinetics
» Michaelis-Menten Parameter Estimation Methods
« Allosteric Enzyme Cooperativity Modeling
* Enzyme Inhibition Mechanism Determination
» Multi-Substrate Reaction Mechanism Modeling
« High-Throughput Enzyme Kinetics Data Processing Pipeline
* Real-Time Enzyme Performance Monitoring Dashboard Software
« Enzyme Kinetics Machine Learning Model Training Service
« Biocatalyst Selection and Optimization Recommendation Engine
« Enzyme Kinetics Parameter Database Integration Platform

* Predictive Enzyme Stability and Degradation Rate Modeling

Computational Biology of Molecular Evolution
« Substitution Model Selection for Phylogenetics
e Codon Substitution Model Development
* Molecular Clock Calibration Methods
» Ancestral Character State Reconstruction
* Horizontal Gene Transfer Detection and Visualization Platform
« Recombination Rate Inference Engine for Population Genetics
* Adaptive Evolution Detection SaaS for Pathogen Surveillance
» Synteny Conservation Analysis Tool for Comparative Genomics
* Nucleotide Sequence Alignment Optimization Service for Genomics

« Evolutionary Rate Heterogeneity Modeling for Drug Target Validation

Computational Biology of Cancer Dynamics
» Tumor Growth Mathematical Modeling
« Cancer Cell Population Competition Dynamics
« Angiogenesis and Tumor Vasculature Modeling
» Metastasis Probability and Timing Computation
« Drug Response Prediction Engine for Personalized Oncology

* Real-Time Tumor Evolution Tracking Dashboard and Analytics
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https://projects.nthrys.com/computational-biology/computational-biology-of-cancer-dynamics/real-time-tumor-evolution-tracking-dashboard-analytics

* Immunotherapy Efficacy Simulator for Clinical Decision Support
* Radiotherapy Optimization Engine with Tumor Regrowth Modeling
» Multi-Omics Integration Platform for Cancer Subtypes Classification

» Competitive Tumor Microenvironment Modeling for Combination Therapy Design

Computational Biology of Chromatin Organization
» Polymer Physics Models for Chromosome Conformation
* Nucleosome Positioning Statistical Mechanics
* Phase Separation and Heterochromatin Formation
« Transcription Factory and Hub Modeling
« Hi-C Data Analysis and 3D Genome Visualization Platforms
* Machine Learning Chromatin Feature Prediction and Classification Tools
« Epigenetic State Transition Modeling and Drug Response Simulation
« Real-Time Chromatin Dynamics Monitoring for Live Cell Imaging
* Regulatory Element and Enhancer Network Construction Using Graph Analytics

« Spatial Chromatin Architecture Reconstruction from Single-Cell Multi-Omics

Computational Biology of Protein Aggregation
« Amyloid Nucleation and Growth Kinetics
» Seeded Polymerization Model Analysis
* Protein Condensate Growth and Dissolution Kinetics
¢ Aggregation Inhibitor Mechanism Modeling
¢ High-Throughput Aggregation Screening Platform for Drug Discovery
« Oligomeric State Prediction Engine for Therapeutic Protein Engineering
* Aggregation Risk Assessment Software for Formulation Development
¢ Cross-Seeding Interaction Prediction for Combination Therapeutic Safety
» Real-Time Aggregation Monitoring Platform for Bioreactor Quality Control

« Structural Fingerprint Database for Aggregation-Prone Protein Motifs

Computational Biology of Membrane Biophysics
« Lipid Bilayer Molecular Dynamics Simulation
* Membrane Protein Insertion and Topology Prediction
« lon Channel Permeation and Selectivity Computation
« Membrane Curvature and Vesicle Formation Modeling
« Membrane-Drug Interaction Screening Platform for Bioavailability Prediction
« Lipid Composition Optimization Engine for Synthetic Biology Applications

* Real-time Membrane Patch-clamp Simulation and Experimental Design Assistant
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NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

» Antimicrobial Peptide Membrane Permeability Prediction and Design Suite
 Transporter and Efflux Pump Mechanism Prediction for Drug Development

» Membrane Protein Aggregation and Crystallization Condition Optimizer

Computational Biology of Reaction Networks
e Chemical Reaction Network Theory Analysis
» Network Reduction and Timescale Separation
« Sensitivity Analysis and Robust Design
» Metabolic Control Analysis Computation
» Real-Time Kinetic Parameter Estimation and Optimization Platforms
« Stochastic Simulation and Uncertainty Quantification Software Suites
« Machine Learning Driven Reaction Network Inference and Discovery
» Multiscale Reaction-Diffusion Simulation and Scale-Up Modeling
« Enzyme Kinetics and Cofactor Metabolism Prediction as a Service

« Reaction Network Visualization and Interactive Digital Twin Platforms

Computational Biology of Epigenetic Dynamics
* DNA Methylation Maintenance and Erasure Kinetics
« Histone Modification Spreading and Memory
 Epigenetic Reprogramming Dynamics Modeling
» Chromatin State Transition Rate Estimation
* Real-Time Chromatin Accessibility Prediction Engine Platform
 Epigenetic Age Clock Biomarker Discovery and Commercialization Suite
* Multi-Omics Epigenetic Regulatory Network Inference Tool
« Spatial Epigenetic Heterogeneity Mapping and Analysis Software
 Epigenetic Drug Response Prediction and Patient Stratification Service

 Transgenerational Epigenetic Inheritance Simulation and Risk Assessment Platform

Computational Biology of Synthetic Circuit Design
» Toggle Switch and Bistable Circuit Modeling
» Genetic Oscillator Design Principles
» Feed-Forward Loop Logic Analysis
* Cell-to-Cell Communication Circuit Design
» Metabolic Pathway Optimization Software for Industrial Biomanufacturing
« Protein Expression Level Prediction and Tuning Platform
« Multi-Input Logic Gate Design and Validation Tools

* CRISPR Regulatory Circuit Computational Design Suite
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« Synthetic Circuit Robustness Testing and Failure Mode Analysis

* Machine Learning Circuit Design Automation and Library Generation

Computational Biology of Drug Resistance Modeling
« Within-Host Viral Drug Resistance Evolution
 Antibiotic Resistance Evolution Simulation
» Cancer Drug Resistance Evolutionary Dynamics
« Persistence and Tolerance Mechanism Modeling
» Microbial Resistance Phenotype Prediction SaaS Platform
 Polymicrobial Resistance Network Interaction Modeling Tool
« Pathogen Population Genomics Surveillance and Alert Service
« Multi-Target Drug Resistance Mechanism Discovery Pipeline
« Treatment Failure Risk Stratification Engine for Clinicians

« Therapeutic Resistance Liability Assessment and Optimization

Computational Biology of Single-Cell Dynamics
* Cell Volume and Growth Rate Homeostasis Models
« Single-Cell Metabolic Heterogeneity Modeling
« Cell State Transition Probability Computation
« Cell Lineage Reconstruction from Molecular Barcodes
* Real-Time Single-Cell Gene Expression Prediction Engine
« Single-Cell Protein Localization and Dynamics Tracking Software
¢ Cell Population Synchrony and Noise Quantification Analytics Platform
* Temporal Cell Cycle Phase Prediction from Single-Cell Omics Data
« Multi-Modal Single-Cell State Classification and Transition Mapping Service

* Organelle Dynamics Simulation and Cargo Transport Optimization Tool

Computational Biology of Molecular Motors
« Kinesin and Dynein Mechanochemical Cycle Modeling
» Motor Protein Traffic Jam and Collective Transport
* ATP Synthase Rotary Motor Thermodynamics
* Myosin Cross-Bridge Cycle Muscle Contraction
* Motor Protein Simulation Software for Drug Discovery Platforms
« Intracellular Transport Optimization SaaS for Biotech Manufacturing
« Neuromotor Disease Biomarker Prediction Tools and Services
« Molecular Motor Dynamics Database and API Infrastructure

* Muscle Contraction Biomechanics Modeling for Sports Medicine
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https://projects.nthrys.com/computational-biology/computational-biology-of-drug-resistance-modeling/therapeutic-resistance-liability-assessment-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-single-cell-dynamics/cell-volume-and-growth-rate-homeostasis-models
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https://projects.nthrys.com/computational-biology/computational-biology-of-single-cell-dynamics/organelle-dynamics-simulation-cargo-transport-optimization-tool
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https://projects.nthrys.com/computational-biology/computational-biology-of-molecular-motors/neuromotor-disease-biomarker-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-molecular-motors/molecular-motor-dynamics-database-api
https://projects.nthrys.com/computational-biology/computational-biology-of-molecular-motors/muscle-contraction-biomechanics-sports-medicine

NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

* Synthetic Motor Protein Engineering Platform for Nanorobotics

Computational Biology of Oscillatory Systems
* Circadian Clock Mathematical Modeling
* Cell Cycle Oscillator Network Analysis
* Calcium Oscillation Mechanism Computation
« Synthetic Oscillator Robustness Optimization
» Neural Oscillation Pattern Recognition SaaS Platform
» Gene Expression Oscillation Prediction and Control Tools
« Circadian-Optimized Drug Delivery System Design Engine
« Population-Level Oscillatory Dynamics Forecasting Analytics
« Cardiac Arrhythmia Oscillation Detection and Intervention Platform

« Biological Oscillator Parameter Estimation and Validation Toolkit

Computational Biology of Intercellular Signaling
« Juxtacrine Signaling and Notch Patterning
* Morphogen Gradient Establishment Mechanisms
« Paracrine Cytokine Signaling Network Dynamics
« Tissue-Level Signal Integration Computation
« Autocrine Feedback Loop Prediction and Therapeutic Targeting Platform
* Gap Junction Communication Channel Simulator for Drug Development
* Receptor Clustering and Membrane Organization Analysis Software
* Multi-Cell Type Signaling Crosstalk Network Mapping Service
* Temporal Signal Integration Dynamics Prediction Engine for Biotech

« Synthetic Intercellular Communication Design and Optimization Toolkit

Computational Biology of Biomolecular Simulation
* Enhanced Sampling Methods for Rare Events
e Markov State Model Construction from MD Trajectories
 Coarse-Grained Model Development and Validation
* QM/MM Hybrid Simulation for Enzyme Catalysis
» Molecular Dynamics Cloud Platform for Drug Discovery
« Al-Accelerated Protein Folding Prediction Services
« Binding Affinity Estimation Engine for Lead Optimization
» Real-Time Biomolecular Simulation Dashboard and Analytics
« Membrane Protein Dynamics Validation and Property Prediction

« Conformational Ensemble Analysis Tool for Structure-Activity Relationships
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Computational Biology of Network Motifs
¢ Autoregulation and Self-Regulation Circuit Analysis
 Bi-Fan and Multi-Input Motif Function
¢ Regulatory Chain and Signal Cascade Properties
* Dense Overlapping Regulon Analysis
» Feedback Loop Prediction Engine for Drug Development
» Motif-Based Biomarker Discovery SaaS Platform
» Network Rewiring Analysis for Synthetic Biology Products
 Cross-Motif Interaction Mapping for Disease Modeling
« Temporal Motif Dynamics Analysis for Cell Signaling

« Motif Conservation Scoring for Comparative Systems Biology

Computational Biology of Biomass Composition
« Cell Dry Weight Fraction Measurement Modeling
« Proteome Allocation Sector Analysis
« Energy Balance and Maintenance Requirement Modeling
« Overflow Metabolism and By-Product Secretion
« Lipid Content Prediction Engine for Biorefinery Optimization
« Carbohydrate Composition Profiling Tool for Industrial Feedstocks
* Biomass Composition Database and Strain Screening Platform
¢ Ash and Mineral Content Monitoring Service for Bioprocess Scale-Up
¢ Nucleic Acid Burden Quantification Tool for Heterologous Expression Systems

* Biomass Composition Simulator for Sustainable Materials Manufacturing

Computational Biology of Spatial Ecology
¢ Individual-Based Model for Spatial Competition
« Diffusion-Driven Turing Pattern Formation
« Spatial Game Theory and Strategy Distribution
* Metacommunity Dynamics and Dispersal Modeling
» Habitat Fragmentation Impact Prediction Engine
» Species Distribution Modeling and Range Shift Analytics
» Real-Time Biodiversity Monitoring Dashboard for Ecosystems
« Pollinator Network and Plant Interaction Mapping Software
« Urban Ecology Simulation Platform for Green Infrastructure

« Spatial Coexistence Analysis for Competing Species Management
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Computational Biology of Biological Clocks
« Entrainment and Phase Response Curve Computation
* Coupled Oscillator Synchronization Analysis
* Temperature Compensation Mechanism Modeling
« Multi-Oscillator Hierarchy in Circadian Systems
» Circadian Biomarker Discovery Platform for Personalized Medicine
« Shift Work Fatigue Risk Assessment and Scheduling Optimization Tool
« Drug Chronotherapy Efficacy Prediction Engine for Pharmaceutical Development
* Sleep-Wake Cycle Monitoring and Intervention Recommendation System
« Synthetic Circadian Rhythm Generator for Organoid and Tissue Engineering

« Population-Level Circadian Desynchronization Risk Modeling for Public Health

Computational Biology of Cell Polarity
 Turing Mechanism for Cell Polarity Establishment
« Cortical Flow and Advection in Polarity
« Polarity Inheritance During Cell Division
* Chemotaxis Gradient Sensing Computation
 Real-time Polarity Defect Detection Software for Quality Control
« Predictive Polarity Modeling Engine for Drug Discovery Pipeline
« Polarity-Driven Organoid Engineering and Phenotyping Platform
* Multi-Scale Cell Polarity Simulation Toolkit for Synthetic Biology
« Polarity Biomarker Analytics for Cancer Cell Classification

» High-Throughput Polarity Perturbation Screening as a Service

Computational Biology of Host-Pathogen Dynamics
« Within-Host Viral Dynamics ODE Models
* Between-Host Transmission Network Modeling
» Coevolutionary Arms Race Modeling
» Optimal Pathogen Life History Strategy
» Rapid Pathogen Mutation Tracking Platform for Clinical Labs
» Host Immune Response Simulation Engine for Drug Development
« Epidemiological Risk Scoring System for Public Health Agencies
« Personalized Infection Prognosis Engine Using Patient Genomics
« Antimicrobial Resistance Pattern Prediction Analytics Suite

« Vector-Borne Disease Transmission Risk Modeling for Insurance
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Computational Biology of Tissue Organization
« Vertex Model for Epithelial Tissue Mechanics
* Cell Sorting and Differential Adhesion Simulation
* Tissue Morphogenesis Mechanical Simulation
¢ Wound Healing and Tissue Repair Dynamics
» Angiogenesis Network Modeling for Drug Discovery Platforms
» Organ-on-Chip Computational Design and Optimization Tools
« Fibrosis Progression Prediction Engine for Clinical Analytics
« Biomaterial Integration Simulation for Implant Development
« Tissue Vascularization Prediction Analytics for Regenerative Medicine

« Tumor Microenvironment Spatial Mapping for Oncology Research

Computational Biology of Genetic Circuits
« Transcriptional Logic Gate Implementation Analysis
* Riboswitch Computational Design
* Noise Propagation in Genetic Circuits
 Retroactivity and Loading Effects in Circuit Design
« Synthetic Promoter Strength Prediction Engine and SaaS
« Circuit Metabolic Burden Quantification and Optimization Software
« Multi-Input Genetic Logic Gate Design Automation Platform
 Protein-DNA Binding Kinetics Parameter Estimation Toolkit
« Circuit Stability and Long-Term Expression Drift Prediction

* Heterologous Genetic Circuit Portability Assessment and Redesign

Computational Biology of Genomic Regulation
¢ Thermodynamic Model of Transcriptional Regulation
» Enhancer Activity Prediction from Sequence
 Transcriptional Bursting Parameter Estimation
* RNA Processing Kinetics Modeling
» Chromatin Accessibility Prediction Engine for Drug Discovery
« Splice Variant Effect Classification and Risk Stratification Tool
« Epigenetic State Transition Mapping for Cell Reprogramming
* MicroRNA Target Interaction Network Inference Platform
« Promoter Architecture Design Suite for Synthetic Gene Expression

« Long-Range Chromatin Interaction Prediction for Disease Genomics
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Computational Biology of Lipid Metabolism
« Lipid Droplet Dynamics and Size Distribution
* Membrane Lipid Homeostasis Modeling
* Lipoprotein Particle Assembly Kinetics
* Lipid Signaling Network Dynamics
* Personalized Lipid Profile Prediction Engine SaaS
* Lipid-Drug Interaction Simulation and Optimization Software
* Real-time Cellular Lipid Flux Monitoring Diagnostic Platform
» Metabolic Pathway Database for Lipid Engineering and Synthetic Biology
« Clinical Lipidome Analytics Platform for Cardiometabolic Risk Stratification

 Adipose Tissue Lipid Storage Capacity Computational Modeling Tool

Computational Biology of Protein Interaction Networks
« Protein Complex Assembly Kinetics Modeling
« Post-Translational Modification Network Dynamics
« Protein Turnover and Proteostasis Network Modeling
« Hub Protein Interaction Rewiring Dynamics
 Drug Target Validation Through Dynamic Interaction Mapping
« Biomolecular Network Stability Prediction and Risk Assessment
« Precision Medicine Network Biomarker Discovery and Stratification
» Synthetic Lethal Interaction Detection for Cancer Therapeutics
« Pathway Crosstalk Engine for Multi-Target Drug Design

* Cell Type Specific Interactome Database and Prediction Service

Computational Biology of Numerical Methods
* ODE Solver Selection for Stiff Biological Systems
« Parameter Estimation and Optimization Methods
« Bifurcation Analysis Software Tools
« Partial Differential Equation Numerical Solution
» Machine Learning Surrogate Models for Expensive Simulations
» GPU-Accelerated Monte Carlo Simulation Platforms
» Automated Sensitivity Analysis and Uncertainty Quantification Tools
« Hybrid Deterministic-Stochastic Solver Integration Engines
» Real-Time Model Calibration and Data Assimilation Services

» Multiscale Biological Model Coupling and Solver Framework
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Computational Biology of Spatiotemporal Dynamics
« Traveling Wave Solutions in Biological Systems
« Spiral Wave and Excitable Media Simulation
e Turing Instability Parameter Space Analysis
« Chemotaxis Wave and Aggregation Modeling
» Reaction-Diffusion Equation Solver for Drug Delivery Optimization
» Real-time Calcium Signaling Dynamics Prediction Engine
« Biofilm Growth Pattern Simulation and Control Platform
* Morphogen Gradient Analysis Toolkit for Developmental Biology
* Neurovascular Coupling Dynamics Simulation for Brain Imaging

« Tumor Invasion Microenvironment Modeling and Prediction Service

Computational Biology of Evolutionary Computation
« Genetic Algorithm for Biological Sequence Optimization
« Evolutionary Strategy for Protein Engineering
« Multi-Objective Optimization for Metabolic Engineering
« Adaptive Landscape Navigation Algorithms
« Particle Swarm Optimization for Drug Discovery Pipelines
« Differential Evolution for Synthetic Biology Design Automation
 Evolutionary Game Theory Algorithms for Microbiome Prediction
¢ Coevolutionary Neural Networks for Structural Variant Analysis
« Swarm Intelligence for Distributed Bioinformatics Data Integration

* Memetic Algorithms for Personalized Cancer Treatment Optimization

Computational Biology of Microfluidics Modeling
e Laminar Flow and Diffusion in Microchannels
* Droplet Microfluidics Simulation
« Cell Capture and Separation Microfluidics Design
» Organ-on-Chip Computational Fluid Dynamics
» High-Throughput Particle Trapping and Manipulation Software
« Electrokinetic Flow Control and Electrophoresis Design Tools
« Microfluidic Mixing Efficiency and Reaction Kinetics Optimizer
« Emulsion Stability Prediction and Formulation Platform
* Multiplexed Immunoassay Microfluidic Circuit Simulation Engine

« Microfluidic Viscosity and Non-Newtonian Fluid Behavior Modeler
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Computational Biology of Information Theory
* Mutual Information in Gene Expression Networks
* Positional Information and Morphogen Precision
« Channel Capacity of Signaling Pathways
» Data Compression and Genome Information Content
 Entropy-Based Biomarker Discovery Platform for Precision Medicine
» Redundancy Quantification Engine for Synthetic Biology Design
« Algorithmic Compression Analytics for Structural Variant Classification
« Information Bottleneck Optimization for Protein Function Prediction
« Epistasis Network Compression Tools for Polygenic Risk Stratification

« Transfer Entropy Analysis Suite for Regulatory Network Inference

Computational Biology of Multi-Scale Modeling
» Molecular to Cellular Scale Coupling Methods
« Cellular to Tissue Scale Agent-Based Models
« Organ to Organism Scale Physiological Models
» Parameter Estimation Across Model Scales
« Real-Time Drug Efficacy Prediction Engines
« Personalized Patient Digital Twin Platforms
« Tissue Engineering Scaffold Optimization Software
* Microbial Community Ecosystem Prediction Tools
« Immunotherapy Response Simulation and Analytics

* Cardiac and Vascular Risk Assessment Modeling

Computational Biology of RNA Dynamics
* RNA Folding Kinetics and Cotranscriptional Structure
* mMRNA Localization Diffusion-Capture Modeling
« RNA Degradation and Turnover Rate Modeling
« Stress Granule and P-Body Formation Kinetics
* RNA Secondary Structure Prediction Software for Synthetic Biology
« High-Throughput RNA Interaction Network Mapping Platforms
» Real-Time mRNA Stability and Half-Life Prediction Engine
* RNA Modification Site Prediction and Validation Toolkit
« Computational RNA Translation Efficiency Optimization Platform

* RNA Phase Separation and Biomolecular Condensate Simulation Tools
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Computational Biology of Chromosome Dynamics
¢ Chromatin Fiber Polymer Physics Modeling
* Nucleus Mechanics and Deformation Simulation
¢ Chromosome Territory Organization Modeling
« Mitotic Chromosome Condensation Mechanics
» Real-time Chromosome Segregation Monitoring SaaS Platform
 Al-Powered Aneuploidy Prediction and Risk Assessment Tool
« Epigenetic Remodeling Dynamics Simulation Engine for Drug Discovery
» Meiotic Recombination Mapping and Optimization Platform
« High-Throughput Chromosome Packaging Efficiency Analysis Software

« Personalized Karyotype Stability Prediction System for Cancer Genomics

Computational Biology of Immune System Modeling
« Thymic Selection and T Cell Repertoire Formation
* Germinal Center Reaction Kinetics
* Regulatory T Cell Suppression Dynamics
« Immune System Aging Dynamics Modeling
« Antibody Affinity Maturation Prediction Engine for Drug Development
* Personalized Cancer Immunotherapy Response Biomarker Platform
¢ Vaccine Immunogenicity Design and Optimization Software Suite
« Pathogenic Microbe Immune Evasion Mechanism Modeling Service
¢ Cytokine Network Dynamics Simulation for Immunotoxicity Assessment

* Personalized Immunotherapy Combination Strategy Prediction Platform

Computational Biology of Microbial Communities
« Cross-Feeding Network Stoichiometric Analysis
* Quorum Sensing Threshold Population Modeling
« Biofilm Formation and Structure Simulation
» Horizontal Gene Transfer Dynamics Modeling
» Microbial Metabolite Production Yield Optimization Platform
» Pathogenic Microbiome Dysbiosis Detection and Intervention Tool
* Real-Time Microbial Community Composition Monitoring loT Service
« Synthetic Microbial Consortium Design and Stability Prediction Engine
« Antibiotic Resistance Gene Spread Risk Assessment and Mitigation Platform

« Soil Microbiome Fertility Index Prediction for Precision Agriculture SaaS
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https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/biofilm-formation-and-structure-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/horizontal-gene-transfer-dynamics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/microbial-metabolite-production-yield-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/pathogenic-microbiome-dysbiosis-detection-intervention-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/real-time-microbial-community-composition-monitoring-iot-service
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/synthetic-microbial-consortium-design-stability-prediction-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/antibiotic-resistance-gene-spread-risk-assessment-mitigation-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-microbial-communities/soil-microbiome-fertility-index-prediction-precision-agriculture-saas
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Computational Biology of lon Transport
* Nernst-Planck Electrodiffusion Modeling
* Pump-Leak Model for Cell Volume Regulation
* Cardiac Action Potential Computational Models
« Epithelial Transport and Transepithelial Flux
* lon Channel Drug Screening Platform with Patch Clamp Simulation
 Real-time Electrolyte Imbalance Prediction Engine for Clinical Care
* Blood-Brain Barrier lon Transport Optimization for Drug Delivery
* Kidney Nephron Computational Model for Personalized Medicine Analytics
« Plant Root lon Uptake Simulator for Agricultural Biotech Products

» Muscle Excitation-Contraction Coupling Computational Engine for Biomedical Devices

Computational Biology of Biological Optimization
« Optimal Control Theory in Biological Systems
 Optimality Principles in Evolution
» Resource Allocation Optimization in Cell Growth
« Evolutionary Optimization of Signaling Networks
* Machine Learning Driven Protein Structure Optimization Platforms
» Metabolic Pathway Engineering Software for Synthetic Biology
« Computational Drug Candidate Prioritization and Screening Tools
* Genome Sequence Optimization for Recombinant Protein Expression
* Real-Time Bioprocess Parameter Optimization and Control Systems

* Population Genomics Selection Tools for Crop and Livestock Breeding

Computational Biology of Protein Design
* Rosetta Fixed-Backbone Sequence Design
* Hallucination and Diffusion-Based Protein Design
« Computational Enzyme Redesign and Directed Evolution
 Antibody CDR Loop Design and Optimization
» Machine Learning-Driven Protein Folding Prediction SaaS
 High-Throughput Computational Screening for Protein Variants
« Al-Powered Therapeutic Protein Optimization Platform
« De Novo Protein Scaffolding and Engineering Services
« Ligand-Binding Pocket Design and Drug Target Engineering

« Protein Stability Prediction and Solubility Optimization Software
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https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/nernst-planck-electrodiffusion-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/pump-leak-model-for-cell-volume-regulation
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/cardiac-action-potential-computational-models
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/epithelial-transport-and-transepithelial-flux
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/ion-channel-drug-screening-platform-patch-clamp-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/real-time-electrolyte-imbalance-prediction-engine-clinical-care
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/blood-brain-barrier-ion-transport-optimization-drug-delivery
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/kidney-nephron-computational-model-personalized-medicine-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/plant-root-ion-uptake-simulator-agricultural-biotech-products
https://projects.nthrys.com/computational-biology/computational-biology-of-ion-transport/muscle-excitation-contraction-coupling-computational-engine-biomedical
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/optimal-control-theory-in-biological-systems
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/optimality-principles-in-evolution
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/resource-allocation-optimization-in-cell-growth
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/evolutionary-optimization-of-signaling-networks
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/machine-learning-protein-structure-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/metabolic-pathway-engineering-software
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/computational-drug-candidate-prioritization
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/genome-sequence-optimization-expression
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/bioprocess-parameter-optimization-control
https://projects.nthrys.com/computational-biology/computational-biology-of-biological-optimization/population-genomics-breeding-selection
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/rosetta-fixed-backbone-sequence-design
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/hallucination-and-diffusion-based-protein-design
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/computational-enzyme-redesign-and-directed-evolution
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/antibody-cdr-loop-design-and-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/machine-learning-protein-folding-prediction-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/high-throughput-computational-screening-protein-variants
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/ai-powered-therapeutic-protein-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/de-novo-protein-scaffolding-engineering-services
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/ligand-binding-pocket-design-drug-target-engineering
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-design/protein-stability-prediction-solubility-optimization-software

Computational Biology of Ecological Networks
* Food Web Structure and Stability Analysis
» Mutualistic Network Nestedness and Robustness
« Ecological Network Interaction Strength Estimation
 Trophic Level Computation and Energy Flow
» Species Interaction Prediction Engine for Biodiversity Assessment
» Real-Time Ecosystem Resilience Monitoring Dashboard Platform
« Pollinator Network Optimization Tool for Commercial Agriculture
» Microbial Community Assembly Prediction and Design Service
« Invasive Species Network Spread Forecasting and Control Tool

« Synthetic Ecology Design Platform for Biopharmaceutical Production

Computational Biology of Biomolecular Condensates
« Phase Diagram Computation for IDR Proteins
« Condensate Composition and Partitioning Prediction
* RNA-Protein Condensate Formation Modeling
« Condensate Dissolution Kinetics and Regulation
« High-Throughput Condensate Drug Screening Platform
« Condensate Structure Visualization and Analysis Suite
 Protein Aggregation Risk Assessment and Monitoring Tool
* Machine Learning Models for Condensate Phase Behavior Prediction
¢ Real-Time Condensate Dynamics Simulation Engine

» Condensate Biomarker Discovery and Validation Pipeline

Computational Biology of Developmental Timing
« Somitogenesis Clock and Wavefront Modeling
» Developmental Stage Timing Network Analysis
« Cell Cycle Duration Distribution Modeling
« Biological Age Estimation from Molecular Clocks
» Temporal Gene Expression Profiling SaaS for Drug Development
» Organoid Maturation Tracking and Predictive Analytics Tool
« Embryonic Development Rate Optimization Engine for Biotech
« Circadian and Developmental Rhythm Biomarker Discovery Platform
« Developmental Toxicity Prediction Using Temporal Profiling Models

« Multi-Species Developmental Timing Harmonization and Translation Service


https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/food-web-structure-and-stability-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/mutualistic-network-nestedness-and-robustness
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/ecological-network-interaction-strength-estimation
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/trophic-level-computation-and-energy-flow
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/species-interaction-prediction-engine-biodiversity
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/realtime-ecosystem-resilience-monitoring-dashboard
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/pollinator-network-optimization-commercial-agriculture
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/microbial-community-assembly-prediction-design
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/invasive-species-network-spread-forecasting-control
https://projects.nthrys.com/computational-biology/computational-biology-of-ecological-networks/synthetic-ecology-design-biopharmaceutical-production
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/phase-diagram-computation-for-idr-proteins
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/condensate-composition-and-partitioning-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/rna-protein-condensate-formation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/condensate-dissolution-kinetics-and-regulation
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/high-throughput-condensate-drug-screening-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/condensate-structure-visualization-analysis-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/protein-aggregation-risk-assessment-monitoring-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/machine-learning-models-condensate-phase-behavior-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/real-time-condensate-dynamics-simulation-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-biomolecular-condensates/condensate-biomarker-discovery-validation-pipeline
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/somitogenesis-clock-and-wavefront-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/developmental-stage-timing-network-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/cell-cycle-duration-distribution-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/biological-age-estimation-from-molecular-clocks
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/temporal-gene-expression-profiling-saas-drug-development
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/organoid-maturation-tracking-predictive-analytics-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/embryonic-development-rate-optimization-engine-biotech
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/circadian-developmental-rhythm-biomarker-discovery-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/developmental-toxicity-prediction-temporal-profiling-models
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-timing/multi-species-developmental-timing-harmonization-translation-service
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Computational Biology of Synaptic Transmission
« Vesicle Release Probability and Short-Term Plasticity
 Postsynaptic Receptor Kinetics Modeling
» Dendritic Computation and Integration
* Long-Term Potentiation and Depression Mechanisms
» Synaptic Strength Prediction Engine for Drug Discovery
» Real-Time Neurotransmitter Dynamics Simulation SaaS
« Calcium Signaling Integration Analysis for Neural Circuits
* Presynaptic Terminal Optimization for Neuromodulation Devices
 Synaptic Failure Prediction Analytics for Brain Disorders

« Multi-Scale Synapse Modeling Framework for Neural Interfaces

Computational Biology of Nucleic Acid Interactions
« DNA-DNA Hybridization Thermodynamics Computation
« Triplex and G-Quadruplex Stability Modeling
* CRISPR Guide RNA Target Binding Thermodynamics
* RNA-DNA Hybrid R-Loop Formation Modeling
« Protein-Nucleic Acid Binding Affinity Prediction SaaS
* RNA Secondary Structure Prediction and Design Software
* Nucleic Acid Off-Target Binding Risk Assessment Platform
« High-Throughput Aptamer Selection and Binding Optimization Tool
* Nucleotide Sequence Codon Usage and Translation Optimization Engine

« Viral Genome-Host Nucleic Acid Interaction Mapping Service

Computational Biology of Antimicrobial Dynamics
* Pharmacodynamic Killing Curve Modeling
* Antibiotic Combination Synergy Modeling
« Bacterial Growth Under Antibiotic Stress Dynamics
* Heteroresistance Population Dynamics Modeling
* Resistance Emergence Prediction Engine for Drug Development

* Personalized Dosing Optimization Software Using Pharmacokinetic-Pharmacodynamic
Integration

* Real-Time In Vitro Susceptibility Testing Data Analytics Platform
* Multi-Drug Interaction Simulator for Hospital Formulary Optimization
* Biofilm Penetration Kinetics Modeling for Chronic Infection Treatment

* Metagenomic Resistance Gene Surveillance Platform for Infection Tracking
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https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/vesicle-release-probability-and-short-term-plasticity
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/postsynaptic-receptor-kinetics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/dendritic-computation-and-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/long-term-potentiation-and-depression-mechanisms
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/synaptic-strength-prediction-engine-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/real-time-neurotransmitter-dynamics-simulation-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/calcium-signaling-integration-analysis-neural-circuits
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/presynaptic-terminal-optimization-neuromodulation-devices
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/synaptic-failure-prediction-analytics-brain-disorders
https://projects.nthrys.com/computational-biology/computational-biology-of-synaptic-transmission/multi-scale-synapse-modeling-framework-neural-interfaces
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/dna-dna-hybridization-thermodynamics-computation
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/triplex-and-g-quadruplex-stability-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/crispr-guide-rna-target-binding-thermodynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/rna-dna-hybrid-r-loop-formation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/protein-nucleic-acid-binding-affinity-prediction-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/rna-secondary-structure-prediction-and-design-software
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/nucleic-acid-off-target-binding-risk-assessment-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/high-throughput-aptamer-selection-and-binding-optimization-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/nucleotide-sequence-codon-usage-and-translation-optimization-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-nucleic-acid-interactions/viral-genome-host-nucleic-acid-interaction-mapping-service
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/pharmacodynamic-killing-curve-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/antibiotic-combination-synergy-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/bacterial-growth-under-antibiotic-stress-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/heteroresistance-population-dynamics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/resistance-emergence-prediction-engine-drug-development
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/personalized-dosing-optimization-software-pk-pd-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/personalized-dosing-optimization-software-pk-pd-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/real-time-in-vitro-susceptibility-testing-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/multi-drug-interaction-simulator-hospital-formulary
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/biofilm-penetration-kinetics-modeling-chronic-infection
https://projects.nthrys.com/computational-biology/computational-biology-of-antimicrobial-dynamics/metagenomic-resistance-gene-surveillance-infection-tracking

Computational Biology of Morphogenesis
¢ Gastrulation Mechanics Computational Modeling
» Branching Morphogenesis Simulation
« Left-Right Symmetry Breaking Modeling
« Organ Size Control Mechanism Computation
* Neural Tube Closure Defect Prediction SaaS Platform
« Cell Fate Specification Computational Design Software
« Epithelial Folding Mechanics Optimization Engine
» Segmentation Clock Temporal Dynamics Modeling Suite
* Morphogen Gradient Pattern Formation Analytics Platform

« Developmental Constraint Mapping Biomimetic Design Tool

Computational Biology of Aging and Longevity
« Damage Accumulation and Repair Rate Modeling
« Senescent Cell Accumulation Dynamics
« Caloric Restriction and Longevity Pathway Modeling
« Telomere Attrition Stochastic Modeling
« Epigenetic Clock Calibration and Personalized Aging Rate Software
« Mitochondrial Dysfunction and Energy Metabolism Prediction Engine
 Protein Aggregation and Proteostasis Network Failure Modeling
* NAD Plus Metabolism and Sirtuin Signaling Pathway Optimization
« Immune Aging and Inflammaging Trajectory Prediction Platform

« Stem Cell Exhaustion and Regenerative Capacity Computational Analysis

Computational Biology of Muscle Mechanics
« Sarcomere Force-Length Relationship Modeling
« Hill Muscle Model Parameter Estimation
* Muscle Fatigue Kinetics Computation
 Excitation-Contraction Coupling Modeling
* Real-Time Muscle Activation Pattern Recognition Software
» Biomechanical Load Prediction Engine for Injury Prevention
* Personalized Muscle Performance Digital Twin Platform
« Fiber Type Classification and Optimization Analytics Tool
* Muscle Stiffness and Compliance Measurement Commercialization Suite

« Cross-Bridge Dynamics Computational Engine for Therapeutic Applications


https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/gastrulation-mechanics-computational-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/branching-morphogenesis-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/left-right-symmetry-breaking-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/organ-size-control-mechanism-computation
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/neural-tube-closure-defect-prediction-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/cell-fate-specification-computational-design
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/epithelial-folding-mechanics-optimization-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/segmentation-clock-temporal-dynamics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/morphogen-gradient-pattern-formation-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-morphogenesis/developmental-constraint-mapping-biomimetic-design
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/damage-accumulation-and-repair-rate-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/senescent-cell-accumulation-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/caloric-restriction-and-longevity-pathway-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/telomere-attrition-stochastic-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/epigenetic-clock-calibration-personalized-aging-rate
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/mitochondrial-dysfunction-energy-metabolism-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/protein-aggregation-proteostasis-network-failure
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/nad-metabolism-sirtuin-signaling-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/immune-aging-inflammaging-trajectory-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-aging-and-longevity/stem-cell-exhaustion-regenerative-capacity-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/sarcomere-force-length-relationship-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/hill-muscle-model-parameter-estimation
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/muscle-fatigue-kinetics-computation
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/excitation-contraction-coupling-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/real-time-muscle-activation-pattern-recognition-software
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/biomechanical-load-prediction-engine-for-injury-prevention
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/personalized-muscle-performance-digital-twin-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/fiber-type-classification-and-optimization-analytics-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/muscle-stiffness-and-compliance-measurement-commercialization-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-muscle-mechanics/cross-bridge-dynamics-computational-engine-for-therapeutic-applications
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Computational Biology of Biomarker Dynamics
* Biomarker Pharmacokinetic-Pharmacodynamic Modeling
* Disease Progression Biomarker Trajectory Modeling
* Liquid Biopsy ctDNA Kinetic Modeling
« Diagnostic Biomarker Threshold Optimization
» Real-Time Biomarker Panel Integration SaaS Platform
» Biomarker Kinetic Pattern Recognition Al Engine
« Predictive Biomarker Depletion Forecasting Analytics
» Multi-Omics Biomarker Temporal Correlation Engine
« Biomarker Threshold Drift Detection Monitoring System

« Dynamic Biomarker Ratios Combination Optimization Tool

Computational Biology of Self-Organization
« Spontaneous Order from Coupled Oscillators
« Active Matter and Collective Cell Migration
« Autocatalytic Chemical System Modeling
* Spin Glass Models for Protein Energy Landscapes
« Pattern Formation Engine for Synthetic Tissue Design
« Swarm Intelligence Optimization for Distributed Drug Discovery
« Self-Assembly Prediction Tool for Nanoparticle Formulation
* Gene Regulatory Network Inference and Control Platform
« Bacterial Colony Optimization Service for Bioproduction

* Evolutionary Game Theory Platform for Tumor Heterogeneity Modeling

Computational Biology of Transcription Dynamics
* RNA Polymerase Pausing and Backtracking Kinetics
* Transcription Factor Search and Binding Kinetics
« Transcriptional Interference and Gene Regulation
» Chromatin Remodeling and Transcription Coupling
» Real-Time Transcription Kinetics Simulation and Prediction Platform
» Promoter Architecture Analysis and Optimization Software Suite
* Epigenetic Chromatin State Decoder for Transcriptional Regulation
« Nascent RNA Sequencing Data Integration and Analysis Engine
« Synthetic Gene Circuit Design Optimization Tool for Predictable Expression

« Post-Transcriptional RNA Stability and Decay Rate Predictor
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https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/biomarker-pharmacokinetic-pharmacodynamic-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/disease-progression-biomarker-trajectory-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/liquid-biopsy-ctdna-kinetic-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/diagnostic-biomarker-threshold-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/real-time-biomarker-panel-integration-saas-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/biomarker-kinetic-pattern-recognition-ai-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/predictive-biomarker-depletion-forecasting-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/multi-omics-biomarker-temporal-correlation-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/biomarker-threshold-drift-detection-monitoring-system
https://projects.nthrys.com/computational-biology/computational-biology-of-biomarker-dynamics/dynamic-biomarker-ratios-combination-optimization-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/spontaneous-order-from-coupled-oscillators
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/active-matter-and-collective-cell-migration
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/autocatalytic-chemical-system-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/spin-glass-models-for-protein-energy-landscapes
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/pattern-formation-engine-synthetic-tissue-design
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/swarm-intelligence-optimization-distributed-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/self-assembly-prediction-nanoparticle-formulation
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/gene-regulatory-network-inference-control-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/bacterial-colony-optimization-bioproduction
https://projects.nthrys.com/computational-biology/computational-biology-of-self-organization/evolutionary-game-theory-tumor-heterogeneity-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/rna-polymerase-pausing-and-backtracking-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/transcription-factor-search-and-binding-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/transcriptional-interference-and-gene-regulation
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/chromatin-remodeling-and-transcription-coupling
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/real-time-transcription-kinetics-simulation-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/promoter-architecture-analysis-optimization-software
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/epigenetic-chromatin-state-decoder-transcriptional
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/nascent-rna-sequencing-data-integration-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/synthetic-gene-circuit-design-optimization-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-transcription-dynamics/post-transcriptional-rna-stability-decay-predictor

Computational Biology of Drug Delivery Modeling
* Nanoparticle Drug Release Kinetics
« Tumor Drug Penetration and Distribution
¢ Antibody-Drug Conjugate PK-PD Modeling
 Blood-Brain Barrier Permeability Computation
« Oral Bioavailability Prediction Engine for Generic Drug Development
« Personalized Dosage Optimization Software Using Pharmacogenomic Integration
» Formulation Solubility and Stability Prediction Platform for Biologics
» Multi-Organ Physiologically-Based Pharmacokinetic Modeling-as-a-Service
« Transdermal Patch Design Optimization with Penetration Rate Modeling

« Liposomal and Micelle Drug Loading Capacity Prediction Tool

Computational Biology of Chromosome Segregation
« Kinetochore-Microtubule Attachment Error Correction
« Spindle Assembly and Force Balance Modeling
* Anaphase Chromosome Velocity Computation
« Spindle Checkpoint Signal Amplification
« Centromere Dynamics Tracking and Real-Time Visualization Platform
« Chromosome Missegregation Prediction Engine for Clinical Diagnostics
« Sister Chromatid Cohesion Failure Detection and Reporting Suite
« High-Throughput Mitotic Checkpoint Robustness Assessment Tool
* Chromosome Segregation Fidelity Benchmarking and Optimization Software

» Lagging Chromosome Detection and Resolution Prediction System

Computational Biology of Blood Physiology
* Hemodynamics and Blood Flow Modeling
* Red Blood Cell Deformation in Capillary Flow
« Coagulation Cascade Kinetics Modeling
« Platelet Activation and Aggregation Dynamics
» White Blood Cell Migration and Immune Response Simulation Platform
« Blood Viscosity and Non-Newtonian Flow Prediction Engine
« Hemoglobin Oxygenation Kinetics Digital Twin Solution
« Endothelial Dysfunction and Vascular Permeability Modeling Service
« Blood-Brain Barrier Transport Prediction and Optimization Tool

« Thrombosis Risk Stratification and Anticoagulation Response Model
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Computational Biology of Bioinformatics Algorithms
» Sequence Alignment Algorithm Complexity Analysis
* Probabilistic Sequence Model Development
» Graph Algorithm Applications in Genome Assembly
* Approximate String Matching for Genomics
« High-Performance Variant Calling Pipeline Optimization for Clinical Genomics
» Machine Learning-Based Hidden Markov Model Implementation for Gene Prediction
» Real-Time Metagenomic Classification Engine for Microbial Identification Services
* GPU-Accelerated Smith-Waterman Alignment for Biomarker Discovery Workflows
« Compressed Suffix Array Data Structures for Rapid Genomic Database Queries

« Distributed Sequence Homology Detection System for Pan-Genome Analysis

Computational Biology of Synthetic Lethality
« Synthetic Lethal Interaction Prediction from Networks
* CRISPR Combinatorial Screen Data Analysis
» Tumor Suppressor Loss Synthetic Lethality
 Context-Specific Synthetic Lethality Modeling
 Drug Sensitivity Prediction Engine for Synthetic Lethal Pairs
 Synthetic Lethal Target Discovery SaaS for Pharma
« Multi-Cancer Synthetic Lethality Database and API
« Patient Stratification Tool for Synthetic Lethal Therapeutics
 Synthetic Lethal Combination Optimization Platform

* High-Throughput Synthetic Lethal Screening Workflow Software

Computational Biology of Thermodynamics
* Gibbs Free Energy Calculation for Reactions
* Protein-Ligand Binding Thermodynamics
« Entropy Production in Biological Systems
« Stochastic Thermodynamics of Molecular Machines
» Metabolic Pathway Thermodynamic Optimization for Drug Discovery
* RNA Secondary Structure Stability Prediction Software Suite
» Enzyme Catalytic Efficiency Thermodynamic Analysis Platform
« Membrane Transport Thermodynamics Modeling for lon Channel Drugs
« Protein Folding Thermodynamic Stability Predictive Service

* Cellular Bioenergetics ATP Production Thermodynamic Simulator
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Computational Biology of Comparative Genomics
* Phylogenetic Footprinting for Regulatory Element Detection
* Genome Synteny Block Detection Algorithms
* Neutral Evolution Rate Estimation
¢ Accelerated Evolution Detection in Non-Coding Regions
» Cross-Species Ortholog Mapping Platform for Drug Target Discovery
« Mutation Burden Estimation Engine for Personalized Medicine Applications
» Conservation Score Prediction API for Variant Impact Assessment
« Genomic Island Detection System for Bacterial Strain Characterization
« Gene Family Expansion Tracking Dashboard for Agricultural Genomics

« Recombination Hotspot Mapping Suite for Population Genetics Services

Computational Biology of Mitochondrial Dynamics
« Mitochondrial Fusion and Fission Network Dynamics
« Oxidative Phosphorylation Modeling
« Mitophagy Selective Removal Kinetics
* Reactive Oxygen Species Production Dynamics
« Mitochondrial Bioenergetics Prediction Engine SaaS
¢ Real-Time Calcium Dynamics Monitoring Software Suite
« Mitochondrial Proteome Stability Analysis Platform
* Multi-Generational Mitochondrial Inheritance Simulation Tool
* Metabolic Flux Distribution Optimization Consulting Service

» Mitochondrial Aging Trajectory Biomarker Discovery Platform

Computational Biology of Protein Localization
* Nuclear Pore Transport Kinetics Modeling
« Secretory Pathway Vesicle Trafficking Kinetics
« Protein Diffusion and Organelle Contact Sites
« Spatial Gradient Formation from Local Synthesis
« Live-Cell Mitochondrial Localization Prediction SaaS Platform
* Membrane Protein Topology Design and Optimization Software
» Peroxisomal Targeting Sequence Database and Validation Engine
 Subcellular Compartment-Specific Protein Expression Prediction Tool
« Signal Peptide Engineering and Cleavage Site Optimization Suite

« Multi-Omics Spatial Proteomics Integration and Mapping Platform
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Computational Biology of Regulatory Genomics
« Position Weight Matrix Energy Landscape Computation
* Cooperative TF Binding Thermodynamic Models
* Gene Regulatory Logic from ChIP-seq Integration
« Enhancer-Promoter Communication Modeling
« Variant Effect Prediction Engine for Regulatory Mutations
» Real-Time ChlP-seq Peak Calling and Motif Discovery Tool
» Machine Learning Platform for Cis-Regulatory Element Classification
« Transcription Factor Occupancy Dynamics Simulation Software
« Cross-Species Regulatory Element Conservation and Transfer Platform

« Single-Cell Regulatory State Inference and Cell Type Predictor

Computational Biology of Protein Secretion
« Signal Peptide Cleavage Kinetics Modeling
 Unfolded Protein Response Dynamics Modeling
« Exosome Biogenesis and Cargo Sorting
« Golgi Stack Organization and Cisternal Maturation
« ER-to-Golgi Transport Optimization Platform for Biopharmaceuticals
« Secretory Pathway Bottleneck Detection and Resolution Service
* Membrane Insertion and Topology Prediction Software Suite
« Vesicular Transport Rate Engineering and Screening Platform
* Post-translational Modification Timing and Localization Predictor

* Endoplasmic Reticulum Capacity Management and Load Balancing Tool

Computational Biology of Biodiversity Modeling
» Species Area Relationship Computation
» Neutral Theory of Biodiversity Analysis
» Coexistence Mechanism Identification
« Extinction Risk and Population Viability Analysis
 Habitat Suitability Mapping and Real-Time Species Distribution Forecasting
* Biodiversity Monitoring Dashboard with Automated Ecosystem Health Metrics
» Community Assembly Prediction Engine for Ecological Restoration Projects
« Functional Trait-Based Biodiversity Assessment and Portfolio Optimization
 Phylogenetic Diversity Calculation Tools for Targeted Conservation Prioritization

« Spatial Biodiversity Pattern Analysis for Land-Use Planning and Zoning
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Computational Biology of Receptor Signaling
¢ GPCR Signaling Pathway Kinetic Modeling
* Receptor Tyrosine Kinase Dimerization Kinetics
* TGF-beta Smad Pathway Mathematical Modeling
* Wnt Pathway Beta-Catenin Dynamics
» Notch Signaling Validation Platform for Drug Screening
» Hedgehog Pathway Response Surface Modeling Software
« Integrin Mechanotransduction Real-Time Digital Twin
 Cytokine Receptor Crosstalk Network Analysis Engine
« Ephrin-EphA Bidirectional Signaling Kinetic Profiler

« Toll-Like Receptor Immune Activation Prediction Analytics

Computational Biology of Computational Neuroscience
« Spiking Neural Network Simulation Methods
« Bayesian Brain and Predictive Coding Models
« Population Coding and Decoding Analysis
* Reinforcement Learning Neural Circuit Models
« Brain-Computer Interface Signal Processing and Decoding Platforms
* Neural Network Optimization Tools for Neuromorphic Hardware Deployment
« Neural Data Analysis and Visualization Platforms for Research Institutions
« Cognitive Digital Twin Simulation for Personalized Medicine and Drug Testing
¢ Real-Time Neural Activity Monitoring Systems for Clinical Neurology Applications

¢ Connectomics Data Mining and Circuit Mapping Commercial Software Suites

Computational Biology of Protein Homeostasis
* Chaperone Network Dynamics Modeling
« Ubiquitin-Proteasome Degradation Kinetics
 Proteostasis Capacity and Overload Dynamics
» Autophagy Flux Kinetics Modeling
» Misfolded Protein Detection and Real-time Aggregation Monitoring
* Personalized Proteostasis Biomarker Profiling and Predictive Analytics
» Heat Shock Response Pathway Optimization Engine for Biotherapeutics
« Protein Quality Control Burden Assessment and Therapeutic Targeting Tool
 Cross-organellar Proteostasis Network Mapping and Drug Interaction Simulator

« Proteostasis Capacity Exhaustion Prediction and Intervention Recommendation System
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Computational Biology of Bone and Tissue Remodeling
* Osteoblast-Osteoclast Coupling Dynamics
* Mechanotransduction and Bone Adaptation Modeling
« Tissue Engineering Scaffold Degradation Kinetics
* Cartilage Mechanics and Chondrocyte Signaling
* Fracture Healing Prediction and Clinical Outcome Software
« Osteoporosis Risk Stratification and Drug Response Modeling
 Implant Integration and Biocompatibility Assessment Platform
» Bone Remodeling Cycle Dynamics and Treatment Optimization Tool
« Articular Cartilage Degeneration and Joint Preservation Analytics

« Periosteal and Endosteal Remodeling Coupled Multi-Scale Simulation

Computational Biology of Organelle Biogenesis
» Lysosome Number and Size Distribution Modeling
» Centrosome Duplication Cycle Modeling
« Cilium Length Control Mechanism Computation
« Peroxisome Proliferation and Inheritance Modeling
« Mitochondrial Dynamics Simulation Platform for Drug Development
« Endoplasmic Reticulum Biogenesis Analytics Engine
» Golgi Apparatus Assembly Prediction Software for Synthetic Biology
* Nucleolus Formation and Ribosome Biogenesis Optimization Service
» Autophagosome Maturation Kinetics Modeling for Cancer Immunotherapy

« Vesicular Transport Network Reconstruction and Bottleneck Identification Tool

Computational Biology of Cardiac Modeling
* Ventricular Action Potential ODE Models
* Cardiac Electromechanical Coupling Simulation
¢ Arrhythmia Mechanism Computational Analysis
* Heart Failure Remodeling Dynamics Modeling
» Cardiac Drug Response Prediction Platform SaaS
« Patient-Specific Coronary Flow Simulation Engine
« Atrial Fibrillation Ablation Planning Workflow Solution
» Myocardial Infarction Scar Mechanics Prediction Tool
» Real-Time Wearable Cardiac Biomarker Analysis Engine

« Implantable Device Optimization Simulation Service Platform
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Computational Biology of Microbial Evolution
« Bacterial Mutation Rate Evolution Modeling
¢ CRISPR-Mediated Phage-Bacteria Coevolution
« Horizontal Gene Transfer Evolution Dynamics
¢ Experimental Evolution Fitness Trajectory Analysis
» Antimicrobial Resistance Prediction Engine for Clinical Pathogens
» Metagenomic Population Structure Inference and Competitive Dynamics
» Adaptive Viral Evolution Tracking for Vaccine Development Optimization
» Synthetic Genome Evolution Simulation for Bioengineered Strain Stability
« Microbial Adaptation Rate Profiling for Industrial Bioprocess Design

« Pathogenic Lineage Tracing and Source Attribution for Outbreak Response

Computational Biology of Embryonic Patterning
« French Flag Model and Threshold Reading
* Gap Gene Network Dynamics Modeling
« Segment Polarity Network Boolean Analysis
« Vertebrate Body Axis Hox Gene Collinearity Modeling
* Morphogen Gradient Simulation Engine for Drug Discovery
« Cell Fate Decision Tree Prediction Tool for Regenerative Medicine
« Tissue Organoid Architecture Optimization Platform for Biomanufacturing
« Developmental Pathway Network Reverse Engineering Service
» Genetic Circuit Design Tool for Synthetic Embryonic Development

* Phenotype Prediction Engine from Genotype During Embryogenesis

Computational Biology of Quantum Biology
¢ Quantum Coherence in Photosynthetic Energy Transfer
¢ Enzyme Tunneling and Quantum Effects in Catalysis
¢ Radical Pair Mechanism in Magnetoreception
» Olfactory Receptor Quantum Vibrational Theory
* Quantum Tunneling Optimization Platform for Drug Discovery
* Quantum Decoherence Modeling Tools for Protein Folding
* Quantum Superposition Analysis Engine for Metabolic Networks
« Biological Quantum Coherence Measurement Hardware and Software Suite
« Quantum Entanglement Simulation Service for Neurobiological Research

« Quantum Biological Data Analytics Platform for Personalized Medicine
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Computational Biology of Cell Migration
« Random Walk and Persistent Motion Analysis
» Chemotaxis Signal-to-Noise Ratio Computation
 Durotaxis and Mechanosensing Modeling
« Collective Migration Wave and Leader Cell Dynamics
» Real-Time Cell Trajectory Prediction Engine for Drug Discovery
« 3D Migration Barrier Detection and Tissue Engineering Optimization
» Multi-Agent Cell Behavior Simulation Platform for Therapeutic Development
* Microfluidic Migration Data Integration and Biomarker Discovery Suite
» Metastatic Progression Risk Quantification via Migration Pattern Analytics

« Competitive Migration Assay Automation with Al-Powered Data Interpretation

Computational Biology of Photosynthesis
« Carbon Fixation Rate Model Optimization
« Chloroplast Electron Transport Chain Modeling
* CO2 Concentration Mechanism Computational Analysis
 Photoprotection and Non-Photochemical Quenching
« Photosynthetic Efficiency Prediction Engine for Crop Optimization
« Light Spectrum Response Modeling Software for Vertical Farm Design
 Thylakoid Membrane Protein Structure Prediction Platform
* Real-time Photosynthetic Performance Monitoring Dashboard System
« Stomatal Conductance Optimization Algorithm for Water Management

* Algal Photosynthesis Strain Selection and Cultivation Workflow Tool

Computational Biology of Metabolic Engineering
* Flux Distribution Optimization for Bioproduction
« Dynamic Metabolic Modeling for Fed-Batch Optimization
« Protein Expression Level Balancing Computation
» Tolerance and Stress Response Engineering Modeling
* Substrate Uptake Rate Prediction Engine for Bioprocess Scaling
» Metabolic Burden Assessment Software for Recombinant Cell Strain Design
« Cofactor Availability Optimization Toolkit for Biochemical Pathway Engineering
 Byproduct Minimization Analytics for Industrial Fermentation Process Control
» Gene Knockdown Impact Simulator for Metabolic Pathway Redesign

» Enzyme Kinetic Parameter Inference Tool for Biocatalyst Commercialization
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Computational Biology of Visual Neuroscience
« Retinal Processing and Ganglion Cell Receptive Fields
* Primary Visual Cortex Orientation Selectivity Models
« Binocular Rivalry and Perceptual Switching Dynamics
« Deep Learning Models for Visual Processing
» Al-Powered Eye Tracking and Gaze Prediction Systems
» Computational Color Vision Models for Display Optimization
» Motion Perception Algorithms for Autonomous Vehicle Safety
« Biologically-Inspired Computer Vision for Medical Imaging
« Neural-Inspired Image Compression and Codec Technologies

« Predictive Visual Attention Models for Advertising and UX

Computational Biology of Chromosome Evolution
« Genome Rearrangement Distance Computation
« Karyotype Evolution and Chromosome Fusion
* B Chromosome and Supernumerary Element Dynamics
« Dosage Compensation Evolution Modeling
« Chromosomal Breakpoint Detection and Clinical Variant Prediction
* Phylogenetic Chromosome Tree Inference Engine for Evolutionary Diagnostics
« Synthetic Chromosome Stability Assessment and Design Optimization Platform
« Comparative Karyotype Analytics for Rare Disease and Cancer Stratification
« Segmental Duplication Evolution Mining for Copy Number Variant Interpretation

* Neo-Telomere and Chromosome End Architecture Commercial Screening Solution

Computational Biology of Protein Networks
* Bow-Tie Architecture in Metabolic Networks
« Scale-Free Network Properties in Biological Systems
« Protein Interaction Network Rewiring Evolution
* Modular Organization and Module Identification
» Dynamic Protein Complex Assembly Prediction SaaS Platform
» Real-Time Protein Phosphorylation Cascade Network Analysis Tool
* Hub Node Vulnerability Assessment and Resilience Optimization Service
« Protein Interaction Interface Mutation Effect Prediction Engine
« Cross-Species Network Alignment Platform for Target Discovery

* Network Propagation and Drug Effect Simulation Software Suite
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Computational Biology of Machine Learning Biology
* Neural Network Architectures for Structural Biology
* Active Learning for Biological Experiment Design
* Generative Models for Molecular Discovery
* Graph Neural Networks for Molecular Properties
« Transformer Models for Protein Sequence Annotation and Classification
» Reinforcement Learning for Drug Candidate Optimization and Synthesis
« Transfer Learning Models for Genomic Variant Effect Prediction
 Federated Learning Systems for Multi-Institutional Clinical Data Integration
« Attention Mechanisms for Single-Cell RNA Expression Pattern Discovery

« Contrastive Learning for Unlabeled Biological Image Analysis Automation

Computational Biology of Cell Signaling Dynamics
« Ultrasensitivity and Switch-Like Response Analysis
« Bistability and Irreversibility in Signaling
« Oscillatory Signaling Period and Amplitude Control
« Signal Duration Encoding and Decoding
* Feedback Loop Strength Quantification for Drug Discovery
« Cross-Talk Interference Prediction Engine for Multi-Target Therapies
» Temporal Dynamics Optimization for Precision Medicine Timing
« Stochastic Noise Filtering for Single-Cell Signaling Inference
« Pathway Robustness Stress Testing for Therapeutic Targeting

» Heterogeneous Population Response Stratification Using Signal Dynamics

Computational Biology of Epigenome Engineering
« dCas9 Epigenome Editor Spreading Prediction
 Epigenetic State Memory and Stability Computation
« Synthetic Epigenetic Circuit Design
« Off-Target Epigenome Editing Assessment
» Epigenome Editing Toxicity and Safety Prediction Platform
« High-Throughput Epigenetic Variant Effect Scoring Engine
» Epigenome-Wide Association Study Stratification SaaS
« Chromatin Accessibility Optimization for Gene Therapy Design
« Epigenetic Biomarker Discovery and Validation Workflow Suite

« Real-Time Epigenetic State Monitoring for Cell Manufacturing
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Computational Biology of Evolutionary Medicine
« Life History Trade-off and Disease Susceptibility
* Senescence as Evolutionary Adaptation Modeling
* Mismatch Theory and Modern Disease Prediction
¢ Infection and Host Defense Evolutionary Dynamics
» Pathogen Evolution Prediction Engine for Vaccine Development
» Personalized Risk Stratification Tool for Age-Related Diseases
« Dietary Mismatch Analysis Platform for Precision Nutrition
« Evolutionary Immune Response Optimization for Immunotherapy
« Environmental Stress Phenotype Modeling for Drug Response

* Reproductive Trade-off Analysis for Women'"s Health Products

Computational Biology of Biofluid Mechanics
* Mucus Rheology and Ciliary Clearance Modeling
« Cerebrospinal Fluid Flow and Glymphatic System
« Lymphatic Flow and Interstitial Fluid Dynamics
« Kidney Tubule Reabsorption Transport Modeling
« Blood Viscosity and Rheological Property SaaS Platform
« Synovial Fluid Joint Mechanics Computational Design Tool
¢ Aqueous Humor Outflow Simulation for Glaucoma Therapeutics
« Pulmonary Mucus Transport Biophysical Modeling and Analytics Service
« Bile Flow and Hepatic Transport Prediction Software Suite

* Tear Film Stability and Ocular Surface Delivery Platform

Computational Biology of Genetic Drift
« Nearly Neutral Theory and Drift-Selection Boundary
» Coalescent Theory Applications in Population Genomics
* Founder Effect and Bottleneck Modeling
» Genetic Drift Effects on Molecular Evolution Rate
« Drift-Aware Variant Annotation and Clinical Reporting Platform
» Population-Specific Allele Frequency Database with Drift Adjustment
* Genomic Risk Stratification Engine Incorporating Drift Dynamics
» Ancestry-Specific Genetic Architecture Inference and Validation Tool
« Real-Time Drift Impact Dashboard for Genetic Counseling Services

« Pharmacogenomics Allele Frequency Engine with Drift Normalization


https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/life-history-trade-off-and-disease-susceptibility
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/senescence-as-evolutionary-adaptation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/mismatch-theory-and-modern-disease-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/infection-and-host-defense-evolutionary-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/pathogen-evolution-prediction-engine-vaccine-development
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/personalized-risk-stratification-tool-age-related-diseases
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/dietary-mismatch-analysis-platform-precision-nutrition
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/evolutionary-immune-response-optimization-immunotherapy
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/environmental-stress-phenotype-modeling-drug-response
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-medicine/reproductive-trade-off-analysis-women-health-products
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/mucus-rheology-and-ciliary-clearance-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/cerebrospinal-fluid-flow-and-glymphatic-system
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/lymphatic-flow-and-interstitial-fluid-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/kidney-tubule-reabsorption-transport-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/blood-viscosity-rheological-property-saas-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/synovial-fluid-joint-mechanics-computational-design-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/aqueous-humor-outflow-simulation-for-glaucoma-therapeutics
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/pulmonary-mucus-transport-biophysical-modeling-analytics-service
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/bile-flow-hepatic-transport-prediction-software-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-biofluid-mechanics/tear-film-stability-ocular-surface-delivery-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/nearly-neutral-theory-and-drift-selection-boundary
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/coalescent-theory-applications-in-population-genomics
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/founder-effect-and-bottleneck-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/genetic-drift-effects-on-molecular-evolution-rate
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/drift-aware-variant-annotation-clinical-reporting
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/population-specific-allele-frequency-database-drift
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/genomic-risk-stratification-drift-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/ancestry-specific-genetic-architecture-inference-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/real-time-drift-impact-dashboard-genetic-counseling
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-drift/pharmacogenomics-allele-frequency-drift-normalization

NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

Computational Biology of Transcription Networks
« Transcription Factor Competition for Binding Sites
* Pioneer Factor Opening and TF Cascade Modeling
« Enhancer Activation State Transition Dynamics
* Transcription Network Robustness and Canalization
» Gene Regulatory Network Inference Engine for Drug Discovery
 Real-time Transcription Kinetics Simulation and Prediction Software
» Chromatin Architecture Impact on Transcription Network Modeling Platform
* Transcription Network Perturbation Response Prediction and Analytics
» Multi-scale Temporal Transcription Dynamics Integration and Forecasting

« Cross-species Transcription Network Conservation Analysis and Translation

Computational Biology of Lipid Bilayer Physics
« Membrane Lipid Domain Phase Separation
« Membrane Undulation and Bending Rigidity
* Protein-Induced Membrane Curvature Modeling
« Lipid Flip-Flop and Asymmetry Dynamics
« Lipid Permeability Prediction Engine for Drug Delivery
*« Membrane Composition Optimization Software for Liposome Manufacturing
* Real-Time Membrane Fluidity Monitoring Platform for Bioreactors
« Lipid Oxidation and Degradation Prediction Toolkit for Food Tech
* Membrane Protein Interaction Screening Platform for Therapeutics

* Synthetic Membrane Design Studio for Biosensor Manufacturing

Computational Biology of Disease Progression
 Alzheimer's Disease Protein Cascade Modeling
* Parkinson's Disease Alpha-Synuclein Aggregation
* Type 2 Diabetes Glucose-Insulin System Dynamics
» Autoimmune Disease Threshold Modeling
» Cancer Tumor Microenvironment Evolution SaaS Platform
« Cardiovascular Atherosclerosis Progression Risk Stratification Engine
« Chronic Kidney Disease Fibrosis Staging Diagnostic Software
« Infectious Disease Pathogen Virulence Evolution Prediction Platform
« Pulmonary Fibrosis Collagen Deposition Progression Monitoring Tool

« Neurodegenerative Tau Pathology Spreading Network Simulation Suite
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Computational Biology of Developmental Genetics
¢ Zygotic Genome Activation Modeling
* Homeotic Gene Spatial Boundary Formation
* Germ Cell Specification Network Analysis
* Neural Crest Specification and Migration Modeling
» Segmentation Clock Synchronization Software for Somitogenesis
* Morphogen Gradient Prediction Engine for Tissue Design
« Epithelial-Mesenchymal Transition Dynamics Computational Toolkit
» Gene Regulatory Network Inference Platform for Development
» Organoid Self-Organization Prediction and Optimization System

« Developmental Trajectory Classification Engine for Cell Fate

Computational Biology of Protein Interaction Energetics
« Interface Hot Spot Residue Computation
« Conformational Selection Versus Induced Fit Modeling
« Entropy-Enthalpy Compensation in Binding
« Water Displacement Energetics in Binding Sites
« Binding Affinity Prediction Engine for Drug Discovery
« Cooperative Binding Analysis Tool for Multi-Target Drugs
« Solvation Free Energy Calculation Platform with GPU Acceleration
« Protein-Protein Interaction Thermodynamic Profiling Service
¢ Real-Time Molecular Dynamics Visualization Dashboard for Structure-Based Design

¢ Kinetic Rate Constant Prediction from Binding Energetics Data

Computational Biology of Noise and Variability
« Extrinsic Noise Sources and Propagation
* Noise-Induced Phenotypic Switching
 Stochastic Resonance in Biological Systems
» Developmental Robustness to Transcriptional Noise
« Stochastic Gene Expression Profiling and Predictive Analytics Platform
« Protein Folding Noise Mitigation Tools for Biopharmaceutical Manufacturing
« Cell Population Heterogeneity Mapping Engine for Precision Medicine
» Metabolic Flux Variability Modeling for Synthetic Biology Optimization
« Signal Transduction Noise Reduction Platform for Drug Discovery

« Noise-Resilient Circuit Design Tools for Engineered Biological Systems


https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/zygotic-genome-activation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/homeotic-gene-spatial-boundary-formation
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/germ-cell-specification-network-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/neural-crest-specification-and-migration-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/segmentation-clock-synchronization-software-somitogenesis
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/morphogen-gradient-prediction-engine-tissue-design
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/epithelial-mesenchymal-transition-dynamics-computational-toolkit
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/gene-regulatory-network-inference-platform-development
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/organoid-self-organization-prediction-optimization-system
https://projects.nthrys.com/computational-biology/computational-biology-of-developmental-genetics/developmental-trajectory-classification-engine-cell-fate
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/interface-hot-spot-residue-computation
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/conformational-selection-versus-induced-fit-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/entropy-enthalpy-compensation-in-binding
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/water-displacement-energetics-in-binding-sites
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/binding-affinity-prediction-engine-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/cooperative-binding-analysis-tool-multi-target-drugs
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/solvation-free-energy-calculation-platform-gpu-acceleration
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/protein-protein-interaction-thermodynamic-profiling-service
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/real-time-molecular-dynamics-visualization-dashboard-structure-design
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-interaction-energetics/kinetic-rate-constant-prediction-binding-energetics-data
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/extrinsic-noise-sources-and-propagation
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/noise-induced-phenotypic-switching
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/stochastic-resonance-in-biological-systems
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/developmental-robustness-to-transcriptional-noise
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/stochastic-gene-expression-profiling-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/protein-folding-noise-mitigation-manufacturing
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/cell-population-heterogeneity-mapping-precision-medicine
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/metabolic-flux-variability-modeling-synthetic-biology
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/signal-transduction-noise-reduction-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-noise-and-variability/noise-resilient-circuit-design-engineered-biology

NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

Computational Biology of Plant Physiology
« Stomatal Guard Cell Signaling Dynamics
* Plant Hormone Crosstalk Network Modeling
* Phloem Transport and Assimilate Distribution
* Root Growth and Tropism Response Modeling
» Photosynthetic Efficiency Prediction Engine for Crop Optimization
» Water Stress Response Simulation for Irrigation Management Systems
* Nutrient Uptake Kinetics Modeling for Precision Fertilizer Design
» Developmental Stage Prediction Tool for Harvest Timing Optimization
« Secondary Metabolism Production Forecasting for High-Value Crop Breeding

« Climate Resilience Trait Modeling for Adaptive Plant Breeding Programs

Computational Biology of Stem Cell Dynamics
« Stem Cell Niche Feedback Regulation Modeling
« Asymmetric Division Probability Estimation
« Tissue Renewal Rate and Clonal Dynamics
« Induced Pluripotency Reprogramming Kinetics
« Stem Cell Differentiation Trajectory Prediction Engine
* Quality Control Assay Automation for Pluripotency State Detection
* Regenerative Medicine Scale-Up Optimization and Yield Forecasting
« Patient-Derived iPSC Genetic Stability Monitoring and Risk Assessment
* Real-Time Metabolic State Inference for Stem Cell Population Dynamics

« Off-the-Shelf Cell Product Potency Testing and Lot Release Platform

Computational Biology of Protein Sequence Analysis
* Amino Acid Coevolution and Contact Prediction
* Protein Disorder and Low-Complexity Region Analysis
« Sequence Logo and Information Content Analysis
» Phylogenetic Analysis of Protein Families
* Protein Function Prediction and Annotation Automation Platform
« Antimicrobial Peptide Design and Screening Software Suite
« Protein Variant Effect Prediction for Precision Medicine
« Enzyme Engineering and Directed Evolution Optimization Tools
« Immunogenicity and B-Cell Epitope Mapping Service

* Protein Fold Classification and Structure Prediction API
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Computational Biology of Microtubule Dynamics
« Dynamic Instability Kinetic Modeling
» Microtubule Polymerization Force Generation
» Microtubule Nucleation and Aster Formation
* Motor Protein and Microtubule Interaction Models
» Real-Time Microtubule Catastrophe Prediction SaaS Platform
 High-Throughput Microtubule Dynamics Analysis Workflow Software
» Computational Microtubule Network Topology Mapping and Simulation Engine
« Cell Division Spindle Checkpoint Optimization and Validation Suite
* Microtubule-Plus-End Tracking Complex Behavior Prediction Tool

« Drug-Induced Microtubule Structural Perturbation Quantification Platform

Computational Biology of Bioenergetics
« ATP Synthesis and Consumption Balance Modeling
« Warburg Effect Metabolic Modeling
« Metabolic Compartmentalization Effects
« Thermodynamic Efficiency of Cellular Energy Systems
« Mitochondrial Dysfunction Biomarker Discovery SaaS Platform
* Real-time Cellular Energy Flux Monitoring and Analytics Tool
« Cancer Metabolic Reprogramming Prediction Engine for Oncology
« Oxidative Phosphorylation Efficiency Optimization Software Suite
« Microbial Fermentation Bioenergetics Design and Scale-up Platform

« Tissue-specific Metabolic Energy Demand Prediction Analytics

Computational Biology of Glycobiology
 Glycan Biosynthesis Pathway Flux Analysis
« Lectin-Glycan Interaction Affinity Computation
 Glycoprotein Glycan Microheterogeneity Modeling
» Glycosaminoglycan Conformation and Interaction
* Glycan Structure Prediction and De Novo Sequencing Platform
» Therapeutic Glycan Immunogenicity Risk Assessment Software
* Glycoform Distribution Optimization Engine for Biomanufacturing
« Carbohydrate-Binding Protein Discovery and Library Screening Tool
« Glycan Epitope Mapping and Vaccine Design Automation Suite

« Cell Line Glycosylation Profile Monitoring and Control Analytics
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Computational Biology of Regenerative Biology
« Tissue Patterning After Amputation Modeling
* Wound-Induced Cell Proliferation Dynamics
« Scar Formation Versus Regeneration Decision Modeling
« Heart Regeneration Cardiomyocyte Proliferation Models
« Limb Regeneration Bioprinting Optimization Software Platform
» Neural Regeneration Pathway Prediction and Drug Screening Tools
» Organ-on-Chip Regenerative Model Development Service Platform
* Fibroblast-to-Cardiomyocyte Reprogramming Efficiency Prediction Engine
« Vascularization Rate Modeling for Tissue Engineering Scaffolds

« Epigenetic Reprogramming Trajectory Analysis for Cell Fate Control

Computational Biology of Imnmunotherapy Modeling
* CAR-T Cell Expansion and Persistence Kinetics
« Checkpoint Inhibitor Response Modeling
e Tumor Immune Editing Escape Dynamics
« Combination Immunotherapy Optimization
* Neoantigen Prediction and Immunogenicity Scoring Platform
« Immune Cell Infiltration Microenvironment Digital Simulation Engine
« Immunotherapy Resistance Biomarker Discovery and Validation Suite
* Multi-Agent Immunotherapy Sequencing Optimization Analytics Tool
* TCR Repertoire Clonality and Tumor Recognition Prediction Module

« Immunosuppressive Microenvironment Remodeling Strategy Simulation Platform

Computational Biology of Lipidome Dynamics
* Membrane Lipid Remodeling Kinetics
* Sphingolipid Signaling Network Dynamics
* Cholesterol Trafficking and Homeostasis Modeling
* Lipidomic Flux Analysis Methods
 Oxidative Lipid Damage Prediction and Mitigation SaaS
« Lipid-Drug Interaction Modeling Engine for Personalized Medicine
* Real-time Lipidomic Data Integration Platform for Clinical Labs
« Cellular Lipid Composition Design Optimization Toolkit
» Metabolic Lipidomic Biomarker Discovery and Validation Platform

« Lipid Vesicle Assembly Kinetics Simulation Software Suite
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Computational Biology of Neurodegeneration
« Prion-Like Protein Spreading Network Models
* Neuroinflammation and Microglia Activation Dynamics
* Synaptic Pruning and Circuit Refinement Modeling
 Protein Clearance and Aggregation Balance Dynamics
» Al-Powered Tau Pathology Progression Prediction Engine
» Multi-Modal Neurodegeneration Biomarker Integration Platform
« Mitochondrial Dysfunction and Bioenergetics Modeling Software
» Axonal Transport Defect Simulation and Drug Screening
« Patient Stratification by Neurodegeneration Subtype Classification

« Neuropathological Image Analysis and Quantification Suite

Computational Biology of Mechanobiology
* YAP/TAZ Mechanosensing Signaling Modeling
« Focal Adhesion Assembly and Maturation Kinetics
« Cell Traction Force and Substrate Deformation Modeling
* Cellular Mechanical Homeostasis Feedback Models
* Mechanotransduction Pathway Simulation SaaS Platform
« Matrix Stiffness Optimization Engine for Biomaterial Design
 Microfluidic Force Mapping and Analysis Workflow
« Cytoskeletal Dynamics Prediction and Intervention Design
« Tissue-Level Mechanical Heterogeneity Mapping Platform

* Mechanobiology-Driven Drug Screening Pipeline Integration

Computational Biology of Chronobiology
* Feeding-Fasting Cycle Gene Expression Modeling
« Social Jetlag and Circadian Misalignment Dynamics
* Drug Chronopharmacology Optimization Modeling
* Clock Gene Mutation Phenotype Prediction
» Personalized Sleep Chronotype Prediction Engine SaaS
« Shift Work Fatigue Risk Assessment and Scheduling Tool
« Circadian Biomarker Monitoring Dashboard for Clinical Trials
« Light Exposure Optimization Algorithm for Smart Building Systems
« Circadian Performance Analytics for Athletic Training and Recovery

« Jet Lag Mitigation Mobile App with Predictive Light Therapy
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Computational Biology of Genomic Stability
* DNA Replication Fork Stalling and Restart Dynamics
* Replication Timing Program Computational Analysis
* DSB Repair Pathway Choice Modeling
* Mutation Spectrum and Clonal Dynamics
» Chromothripsis Detection and Structural Variation Cataloging Platform
» Telomere Dynamics and Cellular Senescence Prediction Analytics Engine
« Homologous Recombination Proficiency Scoring and HRD Status Classification
» Base Excision Repair Pathway Activity Inference from Genomic Signatures
» Mismatch Repair Deficiency Detection and MSI Status Determination Workflow

« Non-Homologous End Joining Error Pattern Recognition and Classification Suite

Computational Biology of Cytokine Networks
« Cytokine Storm Dynamics and Resolution Modeling
« JAK-STAT Signaling Cascade Kinetics
« Cytokine Receptor Crosstalk and Specificity
« Inflammatory Resolution Lipid Mediator Kinetics
» Multiplex Cytokine Profiling SaaS Platform for Biomarker Discovery
* Real-time Immune Response Prediction Engine for Clinical Decision Support
« High-throughput Cytokine Network Simulation Software for Drug Screening
* Personalized Cytokine Threshold Monitoring Dashboard for Sepsis Management
» Cytokine Synergy Mapping Tool for Combination Immunotherapy Design

* Tissue-specific Cytokine Gradient Modeling Engine for Drug Delivery Optimization

Computational Biology of Developmental Evolution
* Developmental Constraint and Evolvability Modeling
* Heterochrony and Rate Gene Expression Evolution
« Gene Regulatory Network Evolution Simulation
» Modularity and Robustness Co-evolution
» Morphogenetic Trajectory Prediction Platform for Drug Development
« Evolutionary Constraint Scoring Engine for Synthetic Biology Design
» Phenotypic Plasticity Simulator for Personalized Medicine Platforms
» Ancestral Sequence Reconstruction API for Protein Engineering
» Developmental Milestones Biomarker Discovery Suite for Diagnostics

« Temporal Gene Expression Pattern Mining Tool for Regenerative Medicine
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Computational Biology of Biomaterial Design
« Hydrogel Mechanical Property Prediction
« Controlled Release Kinetics from Biomaterials
« Cell-Biomaterial Interface Interaction Modeling
« Mechanically Tunable Scaffold Design Computation
» Biomaterial Biocompatibility Screening Platform SaaS
* Protein-Immobilization Optimization Design Software Tool
» Degradation Pathway Prediction Engine for Biopolymers
« Anisotropic Fiber Alignment Architecture Design Suite
« Biomaterial Manufacturing Scale-Up Parameter Optimization Tool

« Multi-Component Composite Material Property Prediction Engine

Computational Biology of Tumor Evolution
 Subclone Fitness and Selection Coefficient Estimation
* Neutral Evolution in Tumor Growth
* Metastasis Timing and Founding Population Models
* Treatment Response and Resistance Selection
« Clonal Architecture Mapping and Phylogenetic Tree Reconstruction Platform
« Tumor Mutation Burden and Neoantigenic Landscape Prediction Engine
« Intratumoral Heterogeneity Analysis and Spatial Evolution Profiling Suite
« Driver Gene Discovery and Selective Advantage Quantification Toolkit
« Longitudinal Tumor Evolution Tracking and Disease Progression Forecasting System

« Synthetic Lethality and Evolutionary Vulnerability Detection Analytics Platform

Computational Biology of Yeast Systems Biology
¢ Yeast Cell Cycle ODE Network Model
¢ Osmotic Stress Response HOG Pathway Modeling
¢ Pheromone Response and Mating Pathway Dynamics
» Budding Yeast Metabolism and Diauxic Shift
* Yeast Protein Interaction Network Prediction SaaS Platform
* Real-time Yeast Fermentation Process Monitoring and Control System
* Yeast Strain Engineering Computational Design Workflow Platform
« Toxicity and Stress Response Prediction Tool for Industrial Yeast
« Yeast Gene Expression Profiling Analytics Engine for Biomarker Discovery

« Multi-pathway Systems Integration Model for Yeast Production Optimization
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Computational Biology of Ligand-Receptor Binding
* Receptor Occupancy and Dose-Response Curve Fitting
* Rebinding Kinetics and Confinement Effects
* Multivalent Ligand Statistical Thermodynamics
* Receptor Dimerization and Transactivation Kinetics
 High-Throughput Virtual Screening and Binding Affinity Prediction Platforms
« Allosteric Modulation Site Discovery and Computational Design Tools
* Real-Time Ligand Dynamics Simulation Engines for Structure-Based Drug Design
* Selectivity Profiling and Off-Target Binding Risk Assessment Services
« Binding Thermodynamics Data Integration and Predictive Analytics Platforms

« Protein-Peptide and Protein-Protein Interaction Rapid Modeling Software

Computational Biology of Organoid Dynamics
« Organoid Self-Organization Turing Model
« Cell Sorting and Positional Identity in Organoids
« Lumen Formation and Morphogenesis Mechanics
« Growth Rate and Size Scaling in Organoids
» Organoid Vascularization Prediction Engine for Tissue Engineering
» Real-time Organoid Maturation Monitoring and Quality Control Software
* Personalized Organoid Response Prediction Platform for Drug Development
« Organoid Nutrient Diffusion Optimization and Bioreactor Design Tool
« High-throughput Organoid Phenotyping and Data Integration Platform

* Disease Modeling Organoid Simulation Engine for Rare Genetic Disorders

Computational Biology of Cell Death Dynamics
* Apoptosis Decision Switch Bistable Modeling
* Necroptosis RIPK Signaling Kinetics
* Pyroptosis Inflammasome Assembly Dynamics
* Death-Survival Decision Crosstalk Modeling
 Autophagy Flux Prediction Engine for Drug Screening
« Ferroptosis Iron Metabolism SaaS for Oncology Research
» Senescence Trajectory Profiling Software for Aging Therapeutics
» Mitochondrial Permeability Transition Real-time Monitoring Platform
« Immunogenic Cell Death Signature Prediction Toolkit

 Necrosis Progression Kinetics Modeling Engine for Tissue Engineering
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Computational Biology of Biophysical Measurement
* FRET Efficiency and Distance Measurement Analysis
* Fluorescence Correlation Spectroscopy Analysis
* Optical Tweezers Force-Extension Measurement
¢ Atomic Force Microscopy Indentation Analysis
 Surface Plasmon Resonance Real-time Binding Kinetics Platform
* Cryo-EM Image Processing and 3D Reconstruction Software Suite
« Isothermal Titration Calorimetry Data Analysis and Reporting Tool
« Biolayer Interferometry High-Throughput Screening Integration System
« Differential Scanning Fluorimetry Thermal Stability Prediction Engine

« Single-Molecule Tracking and Diffusion Analysis Commercial Service

Computational Biology of Ecological Dynamics
« May Complexity-Stability Paradox Analysis
* Regime Shifts and Early Warning Signals
« Community Assembly and Priority Effects
« Nutrient Cycling and Ecosystem Stoichiometry
* Predator-Prey Population Dynamics Forecasting Engine
« Biodiversity Metrics and Ecosystem Health Monitoring Dashboard
« Species Interaction Network Inference and Optimization Platform
¢ Habitat Fragmentation Impact Assessment and Connectivity Modeling
¢ Microbial Community Assembly Dynamics Prediction Suite

« Climate-Driven Range Shift and Species Migration Trajectory Simulator

Computational Biology of Transcription Factor Binding
« Sequence Scanning and Threshold Optimization
* In Vivo Occupancy from Thermodynamic Models
« Competitive Binding and Titration Effects
» TF-DNA Residence Time and Transcription Coupling
» Multi-Species TF Binding Prediction Platform
* Real-Time ChlP-seq Data Integration and Analysis Suite
» High-Throughput Motif Discovery and Annotation Engine
« Epigenetic Context-Aware TF Binding Inference System
* Regulatory Variant Impact Assessment and Reporting Tool

« Dynamic TF Binding Landscape Visualization and Exploration Platform
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Computational Biology of Developmental Systems
« Bistable Gene Circuit for Developmental Switch
* Morphogen Gradient Precision and Robustness
« Signaling Pathway Integration at Cell Boundaries
» Developmental Clock and Timing Mechanism
* Cell Fate Prediction Engine for Regenerative Medicine
« Spatial Gene Expression Mapping and Visualization Tool
* Organoid Development Simulation Platform for Drug Testing
» Developmental Gene Regulatory Network Inference Service
« Tissue Patterning Algorithm as Computational Design Tool

» Developmental Robustness Testing Suite for Synthetic Biology

Computational Biology of Regulatory Evolution
« Cis-Regulatory Module Evolution Rate Estimation
« Phenotypic Evolution from Regulatory Change
« Promoter Architecture Conservation Analysis
« Enhancer Turnover and Phenotypic Conservation
« Transcription Factor Binding Site Prediction Engine
* Regulatory Variant Effect Scoring Platform
« Comparative Genomics Motif Discovery Workflow
* Gene Regulatory Network Evolution Visualization Suite
* Regulatory Constraint Inference and Ranking Tool

» Cross-Species Regulatory Element Transfer System

Computational Biology of Viral Dynamics
« Intracellular Viral Replication Cycle Kinetics
« Defective Interfering Particle Competition Dynamics
« Viral Latency and Reactivation Dynamics
« Antiviral Drug Target Selection Modeling
« Viral Mutation Rate Prediction Engine for Drug Resistance
 Multi-host Transmission Network Simulation Software Platform
« Viral Fitness Landscape Optimization for Vaccine Design
 Adaptive Viral Load Kinetics Forecasting for Therapeutics
« Recombination Hotspot Detection and Evolution Modeling System

« Viral Protein-Host Interaction Dynamics for Therapeutic Targets
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Computational Biology of Population Genetics
« Linkage Disequilibrium Decay Modeling
e Tajima's D and Summary Statistic Distributions
* Selection Coefficient Estimation from Time-Series
* Admixture Mapping Power Analysis
» Rare Variant Association Testing Platform for Clinical Genomics
« Effective Population Size Inference Engine for Breeding Programs
» Ancestry Composition Deconvolution with Commercial Reference Panels
» Genomic Background Correction for Association Study Quality Control
« Haplotype Block Structure Discovery for Precision Medicine Applications

« Allele Frequency Trajectory Prediction for Population Monitoring

Computational Biology of Protein Secretory Pathway
* ER Lumen Quality Control Checkpoint Modeling
 Golgi Cisternae Number and Cargo Processing
« Post-Golgi Sorting and Vesicle Targeting
* Regulated Versus Constitutive Secretion Kinetics
« Signal Peptide Recognition and Cleavage Prediction Engine
* N-Linked Glycosylation Site Optimization Software Suite
¢ COPII Coat Assembly Dynamics Simulation Toolkit
« Trans-Golgi Network Sorting Code Decoding Platform
*« Membrane Topology and Domain Integration Prediction Tool

* Protein Aggregation Risk Assessment and Mitigation Analytics

Computational Biology of Mathematical Ecology
« Species Interaction Matrix Stability Analysis
« Biodiversity-Ecosystem Functioning Relationships
* Adaptive Foraging and Optimal Diet Theory
* Game Theory in Resource Competition
» Population Dynamics Forecasting Engine for Sustainable Fisheries
» Predator-Prey Ecosystem Simulation Software for Conservation Planning
* Invasive Species Spread Prediction Analytics Platform
 Trophic Level Optimization Tool for Sustainable Agriculture
« Metapopulation Connectivity Analysis for Habitat Restoration Investment

« Mutualism Network Design Tool for Ecosystem Service Monetization
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https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/post-golgi-sorting-and-vesicle-targeting
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/regulated-versus-constitutive-secretion-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/signal-peptide-recognition-cleavage-prediction-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/n-linked-glycosylation-site-optimization-software-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/copii-coat-assembly-dynamics-simulation-toolkit
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/trans-golgi-network-sorting-code-decoding-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/membrane-topology-domain-integration-prediction-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretory-pathway/protein-aggregation-risk-assessment-mitigation-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/species-interaction-matrix-stability-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/biodiversity-ecosystem-functioning-relationships
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/adaptive-foraging-and-optimal-diet-theory
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/game-theory-in-resource-competition
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/population-dynamics-forecasting-engine-sustainable-fisheries
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/predator-prey-ecosystem-simulation-conservation-planning
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/invasive-species-spread-prediction-analytics-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/trophic-level-optimization-tool-sustainable-agriculture
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/metapopulation-connectivity-analysis-habitat-restoration-investment
https://projects.nthrys.com/computational-biology/computational-biology-of-mathematical-ecology/mutualism-network-design-tool-ecosystem-service-monetization
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Computational Biology of Nanotoxicology
* Nanoparticle Cellular Uptake Kinetics Modeling
* Intracellular Nanoparticle Trafficking Models
* Nanoparticle Protein Corona Formation Dynamics
* Tissue Distribution PBPK Models for Nanomaterials
» Nanoparticle Toxicity Prediction SaaS Platform
» Real-time Nanomaterial Exposure Risk Assessment Engine
» Nanoparticle Organ Accumulation and Clearance Simulator
« High-throughput Nanopatrticle Structure-Activity Screening Tool
» Regulatory Compliance Documentation Generator for Nanomaterials

« Nanoparticle Environmental Persistence and Bioaccumulation Modeler

Computational Biology of Synthetic Gene Networks
 Repressilator Dynamics and Synchronization
« Pulse Generator and Timer Circuit Design
« Spatial Pattern Generation from Synthetic Circuits
* Multi-Cell Communication and Decision Making
« Synthetic Circuit Design Automation and Optimization Platform
» Gene Circuit Robustness Testing and Failure Prediction Tool
* Metabolic Pathway Integration with Synthetic Network Controller
* Real-Time Gene Circuit Behavior Monitoring and Analytics Engine
* Multi-Scale Synthetic Network Simulation for Industrial Scaling

« Synthetic Circuit Intellectual Property Mining and Patent Analytics

Computational Biology of Protein Evolution Dynamics
* Neutral Network of Folded Sequences
« Epistasis and Sign Epistasis in Fitness Landscapes
« Directed Evolution Fitness Landscape Traversal
« Functional Constraint and Sequence Diversity Balance
» Codon Usage Optimization Engine for Heterologous Expression
» Mutational Robustness Prediction for Protein Stability
» Adaptive Evolutionary Trajectory Modeling for Synthetic Biology
« Sequence-Structure-Function Correlation Mining Platform
« Thermodynamic Constraint-Based Variant Prioritization Tool

 Protein Evolution Database with Functional Annotation API
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https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/nanoparticle-cellular-uptake-kinetics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/intracellular-nanoparticle-trafficking-models
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/nanoparticle-protein-corona-formation-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/tissue-distribution-pbpk-models-for-nanomaterials
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/nanoparticle-toxicity-prediction-saas-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/real-time-nanomaterial-exposure-risk-assessment-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/nanoparticle-organ-accumulation-clearance-simulator
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/high-throughput-nanoparticle-structure-activity-screening-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/regulatory-compliance-documentation-generator-nanomaterials
https://projects.nthrys.com/computational-biology/computational-biology-of-nanotoxicology/nanoparticle-environmental-persistence-bioaccumulation-modeler
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/repressilator-dynamics-and-synchronization
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/pulse-generator-and-timer-circuit-design
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/spatial-pattern-generation-from-synthetic-circuits
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/multi-cell-communication-and-decision-making
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/synthetic-circuit-design-automation-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/gene-circuit-robustness-testing-failure-prediction-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/metabolic-pathway-integration-synthetic-network-controller
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/real-time-gene-circuit-behavior-monitoring-analytics-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/multi-scale-synthetic-network-simulation-industrial-scaling
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-gene-networks/synthetic-circuit-intellectual-property-mining-patent-analytics
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/neutral-network-of-folded-sequences
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/epistasis-and-sign-epistasis-in-fitness-landscapes
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/directed-evolution-fitness-landscape-traversal
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/functional-constraint-and-sequence-diversity-balance
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/codon-usage-optimization-engine-heterologous-expression
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/mutational-robustness-prediction-protein-stability
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/adaptive-evolutionary-trajectory-modeling-synthetic-biology
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/sequence-structure-function-correlation-mining-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/thermodynamic-constraint-based-variant-prioritization-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-evolution-dynamics/protein-evolution-database-functional-annotation-api

Computational Biology of Cardiac Electrophysiology
« Atrial Fibrillation Initiation Modeling
« lon Channel Expression and AP Shape Coupling
« Cardiac Fibrosis and Conduction Slowing
* Electrocardiogram Generation from Cell Models
 Drug-Induced Arrhythmia Risk Prediction Platform
« Patient-Specific Ventricular Remodeling Digital Twin Software
» Real-Time Arrhythmia Detection Engine for Wearable Devices
« Ablation Target Optimization Using Electrophysiology Simulations
* Multi-Scale Heart Rate Variability Analysis Commercial Suite

« Genetic Variant Impact Assessment for Channelopathy Risk Stratification

Computational Biology of Data Integration Methods
« Latent Factor Models for Multi-Omics Integration
« Kernel Methods for Biological Data Fusion
* Network-Based Multi-Omics Integration
e Causal Graph Models for Multi-Omics Inference
* Federated Learning Platforms for Secure Multi-Site Data Integration
« Graph Neural Networks for Real-Time Protein Interaction Prediction
 Cloud-Native Tensor Decomposition Services for Biomarker Discovery
* Attention-Based Transformer Models for Pan-Cancer Genomic Classification
 Probabilistic Graphical Models for Agricultural Genomic Data Integration

* API-First Microservices Architecture for Real-Time Metabolomic Data Harmonization

Computational Biology of Evolutionary Genomics
« Population Size History Inference Methods
« Natural Selection Genome-Wide Analysis
¢ Polygenic Adaptation Detection Methods
« Archaic Introgression Functional Consequence
* Recombination Rate Mapping Platform for Genomic Risk Stratification
» Adaptive Introgression Discovery Engine for Crop Improvement
* Phylogenetic Constraint Analysis SaasS for Variant Interpretation
» Species-Specific Selection Signature Detection Cloud Service
« Temporal Genomic Evolution Tracking API for Viral Surveillance

« Demographic History Reconstruction Toolkit for Population Genomics


https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/atrial-fibrillation-initiation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/ion-channel-expression-and-ap-shape-coupling
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/cardiac-fibrosis-and-conduction-slowing
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/electrocardiogram-generation-from-cell-models
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/drug-induced-arrhythmia-risk-prediction-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/patient-specific-ventricular-remodeling-digital-twin-software
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/real-time-arrhythmia-detection-engine-for-wearable-devices
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/ablation-target-optimization-using-electrophysiology-simulations
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/multi-scale-heart-rate-variability-analysis-commercial-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-cardiac-electrophysiology/genetic-variant-impact-assessment-for-channelopathy-risk-stratification
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/latent-factor-models-for-multi-omics-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/kernel-methods-for-biological-data-fusion
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/network-based-multi-omics-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/causal-graph-models-for-multi-omics-inference
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/federated-learning-platforms-secure-multi-site-data-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/graph-neural-networks-real-time-protein-interaction-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/cloud-native-tensor-decomposition-biomarker-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/attention-based-transformer-models-pan-cancer-genomic-classification
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/probabilistic-graphical-models-agricultural-genomic-data-integration
https://projects.nthrys.com/computational-biology/computational-biology-of-data-integration-methods/api-first-microservices-real-time-metabolomic-data-harmonization
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/population-size-history-inference-methods
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/natural-selection-genome-wide-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/polygenic-adaptation-detection-methods
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/archaic-introgression-functional-consequence
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/recombination-rate-mapping-genomic-risk
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/adaptive-introgression-discovery-crop-improvement
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/phylogenetic-constraint-variant-interpretation
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/species-specific-selection-signature-detection
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/temporal-genomic-evolution-tracking-viral
https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-genomics/demographic-history-reconstruction-population
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Computational Biology of Bacteriophage Biology
* Phage Infection Decision Lysis-Lysogeny Switch
* Phage Population Dynamics and Burst Size
* Phage Therapy Dosing Kinetics Modeling
* Phage Assembly and DNA Packaging Kinetics
» Phage Host Range Prediction Engine for Industrial Screening
» Real-Time Phage Genome Sequencing Analysis Pipeline
» Phage Resistance Evolution Monitoring and Prediction Tool
» Phage-Bacteria Interaction Network Mapping Software Suite
« Biofilm Penetration and Degradation Kinetics Simulator

« Phage Structural Stability and Storage Optimization Platform

Computational Biology of Chromosome Architecture
« Topological Domain Formation from Cohesin Dynamics
« Compartment Switching and Chromatin State Change
« Homolog Pairing and Meiotic Recombination Hotspots
* Nuclear Pore Complex Distribution Modeling
« 3D Genome Visualization and Interactive Exploration Platforms
 Loop Extrusion Prediction Engines for Genomic Annotation
« Long-Range Chromatin Contact Inference from Sequence Features
« Chromatin Architecture Change Detection in Cancer Genomes
« Enhancer-Promoter Contact Mapping for Therapeutic Target Discovery

« Structural Variant Impact Assessment via Chromosome Rearrangement Simulation

Computational Biology of Synthetic Biology Modeling
* Parts Characterization and Standard Measurement
« Circuit Performance Prediction from Parts Data
« Cell-Free System Transcription Translation Modeling
« Evolutionary Stability of Synthetic Circuits
» Metabolic Pathway Design and Optimization Platform
» Gene Regulation Network Simulation and Debugging Tools
* Protein Expression Yield Prediction from Sequence Data
« Synthetic Promoter and Regulatory Element Design Engine
» Multi-Organism Metabolic Model Integration and Scaling Service

 Genetic Circuit Toxicity and Burden Assessment Analytics
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https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-infection-decision-lysis-lysogeny-switch
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-population-dynamics-and-burst-size
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-therapy-dosing-kinetics-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-assembly-and-dna-packaging-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-host-range-prediction-engine-industrial-screening
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/real-time-phage-genome-sequencing-analysis-pipeline
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-resistance-evolution-monitoring-prediction-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-bacteria-interaction-network-mapping-software
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/biofilm-penetration-degradation-kinetics-simulator
https://projects.nthrys.com/computational-biology/computational-biology-of-bacteriophage-biology/phage-structural-stability-storage-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/topological-domain-formation-from-cohesin-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/compartment-switching-and-chromatin-state-change
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/homolog-pairing-and-meiotic-recombination-hotspots
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/nuclear-pore-complex-distribution-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/3d-genome-visualization-interactive-exploration-platforms
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/loop-extrusion-prediction-engines-genomic-annotation
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/long-range-chromatin-contact-inference-sequence-features
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/chromatin-architecture-change-detection-cancer-genomes
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/enhancer-promoter-contact-mapping-therapeutic-target-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-chromosome-architecture/structural-variant-impact-assessment-chromosome-rearrangement-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/parts-characterization-and-standard-measurement
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/circuit-performance-prediction-from-parts-data
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/cell-free-system-transcription-translation-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/evolutionary-stability-of-synthetic-circuits
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/metabolic-pathway-design-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/gene-regulation-network-simulation-debugging-tools
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/protein-expression-yield-prediction-sequence-data
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/synthetic-promoter-regulatory-element-design-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/multi-organism-metabolic-model-integration-scaling-service
https://projects.nthrys.com/computational-biology/computational-biology-of-synthetic-biology-modeling/genetic-circuit-toxicity-burden-assessment-analytics

Computational Biology of Genome Stability
* Replication Stress and Fragile Site Formation
* R-Loop Formation and Genome Instability
* Oncogene-Induced Replication Stress Dynamics
« Trinucleotide Expansion Mechanism Modeling
* DNA Damage Response Prediction SaaS Platform
» Chromosome Instability Risk Stratification Software
» Telomere Dynamics Modeling and Monitoring Tools
* Homologous Recombination Deficiency Detection Engine
« Mutation Accumulation Pattern Recognition Platform

« Mismatch Repair Pathway Efficiency Assessment Tool

Computational Biology of Immune Cell Dynamics
* Naive T Cell Homeostatic Proliferation Kinetics
« Effector to Memory T Cell Fate Decision
* Monocyte to Macrophage Differentiation Dynamics
* NK Cell Licensing and Self-Tolerance Modeling
« B Cell Affinity Maturation and Germinal Center Dynamics Engine
« T Cell Exhaustion Reversal Biomarker Discovery and Prediction Software
« Dendritic Cell Antigen Presentation Capacity Modeling and Optimization Platform
¢ Regulatory T Cell Infiltration and Suppression Prediction Analytics Service
« Immune Cell Migration and Tissue Homing Trajectory Computation Tool

» Cytokine-Mediated Immune Cell Communication Network Analysis Enterprise Suite

Computational Biology of Multi-Cellular Systems
* Cellular Potts Model for Tissue Simulation
* Agent-Based Tumor Microenvironment Modeling
¢ Multiphase Continuum Models for Tissue Growth
* Lattice and Off-Lattice Cell Growth Simulation
« Spatial Transcriptomics Integration Platform for Tissue Mapping
» Organ-on-Chip Digital Twin Simulation Engine
« Immunotherapy Response Prediction via Cellular Network Modeling
 Vascularization and Perfusion Optimization Tool for Engineered Tissues
« Fibrosis Progression Forecasting via Multi-Tissue Agent Modeling

« Morphogen Gradient Engineering and Pattern Formation Optimization Software


https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/replication-stress-and-fragile-site-formation
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/r-loop-formation-and-genome-instability
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/oncogene-induced-replication-stress-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/trinucleotide-expansion-mechanism-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/dna-damage-response-prediction-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/chromosome-instability-risk-stratification
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/telomere-dynamics-modeling-monitoring
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/homologous-recombination-deficiency-detection
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/mutation-accumulation-pattern-recognition
https://projects.nthrys.com/computational-biology/computational-biology-of-genome-stability/mismatch-repair-pathway-efficiency-assessment
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/naive-t-cell-homeostatic-proliferation-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/effector-to-memory-t-cell-fate-decision
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/monocyte-to-macrophage-differentiation-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/nk-cell-licensing-and-self-tolerance-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/b-cell-affinity-maturation-germinal-center-dynamics-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/t-cell-exhaustion-reversal-biomarker-discovery-prediction-software
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/dendritic-cell-antigen-presentation-capacity-modeling-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/regulatory-t-cell-infiltration-suppression-prediction-analytics-service
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/immune-cell-migration-tissue-homing-trajectory-computation-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-immune-cell-dynamics/cytokine-mediated-immune-cell-communication-network-analysis-enterprise-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/cellular-potts-model-for-tissue-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/agent-based-tumor-microenvironment-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/multiphase-continuum-models-for-tissue-growth
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/lattice-and-off-lattice-cell-growth-simulation
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/spatial-transcriptomics-integration-platform-tissue-mapping
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/organ-on-chip-digital-twin-simulation-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/immunotherapy-response-prediction-cellular-network-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/vascularization-perfusion-optimization-engineered-tissues
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/fibrosis-progression-forecasting-multi-tissue-agent-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-multi-cellular-systems/morphogen-gradient-engineering-pattern-formation-optimization
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Computational Biology of Bioimaging Analysis
* Fluorescence Image Deconvolution Methods
» Super-Resolution Image Reconstruction Analysis
* Live-Cell Image Time-Series Analysis
¢ Quantitative Image Analysis Pipeline Development
» 3D Volumetric Microscopy Image Segmentation Engines
» Real-Time Al-Powered Pathology Image Classification Systems
» Multiplex Fluorescence Signal Unmixing and Spectral Analysis
* High-Content Screening Image Data Management and Analytics
« Morphological Phenotype Prediction from Single-Cell Bioimages

« Spatial Omics Image Registration and Data Integration Platforms

Computational Biology of Protein Quality Control
* N-End Rule Pathway Substrate Recognition
« Ubiquitin Chain Type Linkage Effects on Degradation
« Amyloid Disaggregation by AAA+ ATPases
« ER-Associated Degradation Substrate Processing
* Proteasome Throughput Optimization Engine for Drug Screening
» Heat Shock Protein Interaction Prediction Software Suite
« Aggregation Risk Assessment Platform for Biopharmaceutical Formulation
* SUMO Conjugation Site Prediction and Validation Tools
* Autophagy Flux Monitoring Analytics Dashboard for Contract Research

« Deubiquitinase Substrate Specificity Database and Discovery Platform

Computational Biology of Species Interactions
* Parasite Host Dynamics and Virulence Evolution
* Mycorrhizal Network Carbon-Phosphorus Exchange
« Plant-Herbivore Induced Defense Dynamics
« Pollinator Foraging and Plant Fitness Modeling
* Microbial Consortium Engineering for Industrial Bioprocess Optimization
* Predator-Prey Population Dynamics Software for Biocontrol Solutions
» Symbiotic Bacteria Plant Root Colonization Prediction Engine
« Competitive Inhibition Modeling for Probiotic Strain Selection Systems
 Host-Pathogen Coevolution Simulation for Vaccine Design Platforms

« Competitive Exclusion Dynamics for Microbial Food Safety Intervention
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Computational Biology of Genetic Interaction Networks
 Epistasis Map Construction and Analysis
 Synthetic Lethal Network Topology Analysis
* Dosage Compensation and Imbalance Sensitivity
« Modifier Gene Identification from Background Effects
» Pathway Cross-Talk Prediction Engine for Drug Discovery
» Network Rewiring Detection Tool for Personalized Medicine
» Genetic Background Standardization Platform for Biotech Validation
» Multi-Scale Interaction Network Integration and Visualization Suite
« Compensatory Gene Mutation Scanner for Variant Interpretation

« Context-Dependent Phenotype Predictor for Agricultural Genomics

Computational Biology of Structural Variation
« Copy Number Variant Formation Mechanism Simulation
« Inversion and Translocation Repair Model Analysis
« SV Effect on Gene Expression Regulation
* SV Meiotic Transmission and Recombination Suppression
« Structural Variation Detection Pipeline SaaS Platform
* SV Breakpoint Resolution and Validation Software Suite
« Phenotype-Genotype Mapping Engine for Structural Variants
« Population-Scale SV Database and Query System
» SV-Driven Disease Risk Prediction and Stratification Tool

 Synthetic Long-Read Sequencing Optimization for SV Analysis

Computational Biology of Molecular Docking
* Flexible Receptor Docking Methods
* Protein-Protein Docking Algorithm Development
* Nucleic Acid Docking and Intercalation Modeling
» Covalent Inhibitor Reactive Docking Methods
» Al-Powered Virtual Screening Platform for Lead Discovery
» Real-Time Molecular Docking API for Integrated Drug Design
» High-Throughput GPU-Accelerated Docking Engine Solutions
« Predictive Binding Affinity Models with Confidence Scoring
« Multi-Target Parallel Docking Workflow Automation Software

« Structure-Based Drug Optimization Platform with Iterative Refinement
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https://projects.nthrys.com/computational-biology/computational-biology-of-structural-variation/sv-meiotic-transmission-and-recombination-suppression
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NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

Computational Biology of Single-Cell Mechanics
* Cell Stiffness Measurement and Viscoelastic Modeling
* Nuclear Mechanics and Chromatin Contributions
* Cortical Tension and Cell Shape Regulation
* Rheology of Cytoplasm and Intracellular Mechanics
» Membrane Deformability Profiling Software for Cell Quality Assessment
» Migration and Metastasis Prediction Engine for Oncology Screening
* Cellular Mechanotransduction Mapping Platform for Drug Discovery
« High-Throughput Mechanical Phenotyping and Classification System
« Mechanobiology-Driven Cell Engineering Optimization Workflow

 Biomaterial-Cell Interaction Simulation and Design Platform

Computational Biology of Chromosome Biology
« Centromere Specification and CENP-A Inheritance
» Heterochromatin Spreading and Boundary Elements
* Chromosome Compaction During Mitosis Mechanics
» Telomere Length Regulation and Homeostasis
* Chromosome 3D Structure Prediction and Visualization Platforms
 Epigenetic Mark Annotation and ChlP-seq Analysis SaaS
« Chromosome Segregation Error Detection and Quality Control Tools
* Recombination Hotspot Mapping and Genomic Breeding Optimization
* Gene Expression Spatial Context and Chromosomal Domain Analysis

» Cancer Genomics Karyotype Complexity Scoring and Prognosis Engine

Computational Biology of Computational Chemistry
* Density Functional Theory for Enzyme Mechanisms
* QSAR Model Development for Bioactivity Prediction
* Molecular Dynamics for Drug Binding Kinetics
« Solvation Free Energy Calculation Methods
« Al-Powered Virtual Screening Platforms for Lead Discovery
* Cloud-Based Molecular Property Prediction as a Service
« High-Throughput Conformational Sampling for Biologics Design
« Automated Retrosynthesis Planning and Route Optimization Engine
« Real-Time Protein-Ligand Interaction Visualization Platform

« Quantum Chemical Property Calculator for Materials Discovery
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Computational Biology of Connectomics
* Neural Connectome Reconstruction from EM Data
* Graph Theory Analysis of Neural Connectivity
« Functional Connectivity Inference from Activity
* Multi-Scale Connectome Integration Modeling
» Connectome Visualization and Interactive Exploration Platform
« Automated Synapse Detection and Classification Service
« Circuit Motif Discovery and Behavioral Prediction Engine
 Brain Connectome Data Management and Integration Hub
« Connectome-Based Disease Biomarker Development Toolkit

« Real-Time Neural Dynamics Simulation from Connectome Models

Computational Biology of Protein Secretome
« Unconventional Secretion Pathway Computational Analysis
« Exosome Cargo Enrichment Mechanism Modeling
« Matrix Metalloprotease Substrate Cleavage Kinetics
* Receptor Shedding and Ectodomain Release Kinetics
« Signal Peptide Prediction Engine for Therapeutic Protein Design
« Secretory Pathway Bottleneck Identification and Optimization Tool
« Post-Translational Modification Site Mapping for Secreted Proteins
 Protein Aggregation Risk Assessment for Industrial Secretion Conditions
« Comparative Secretome Analysis Platform for Strain and Cell Line Optimization

« Protein Quality Control Checkpoint Prediction for Secretory Pathway Fidelity

Computational Biology of Genetic Information Flow
¢ Central Dogma Flux Analysis and Optimization
* Codon Usage and Translational Efficiency Modeling
* MRNA Sequence Elements and Stability Determinants
» Ribosome Density and Protein Folding Co-Translation
» Gene Expression Prediction Engine for Synthetic Biology
* Non-coding RNA Function Annotation and Drug Target Discovery
« Variant Impact on Translation Efficiency Prediction Tool
« Polycistronic mRNA Design Optimization for Gene Therapy
* RNA Secondary Structure Stability Screening Platform

« Protein Translation Dynamics Monitoring and Optimization SaaS


https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/neural-connectome-reconstruction-from-em-data
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/graph-theory-analysis-of-neural-connectivity
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/functional-connectivity-inference-from-activity
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/multi-scale-connectome-integration-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/connectome-visualization-interactive-exploration-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/automated-synapse-detection-classification-service
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/circuit-motif-discovery-behavioral-prediction-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/brain-connectome-data-management-integration-hub
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/connectome-based-disease-biomarker-development-toolkit
https://projects.nthrys.com/computational-biology/computational-biology-of-connectomics/real-time-neural-dynamics-simulation-connectome-models
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/unconventional-secretion-pathway-computational-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/exosome-cargo-enrichment-mechanism-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/matrix-metalloprotease-substrate-cleavage-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/receptor-shedding-and-ectodomain-release-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/signal-peptide-prediction-engine-therapeutic-protein-design
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/secretory-pathway-bottleneck-identification-optimization-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/post-translational-modification-site-mapping-secreted-proteins
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/protein-aggregation-risk-assessment-industrial-secretion-conditions
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/comparative-secretome-analysis-platform-strain-cell-line-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-protein-secretome/protein-quality-control-checkpoint-prediction-secretory-pathway-fidelity
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/central-dogma-flux-analysis-and-optimization
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/codon-usage-and-translational-efficiency-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/mrna-sequence-elements-and-stability-determinants
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/ribosome-density-and-protein-folding-co-translation
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/gene-expression-prediction-engine-synthetic-biology
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/ncrna-function-annotation-drug-target-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/variant-impact-translation-efficiency-prediction
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/polycistronic-mrna-design-optimization-gene-therapy
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/rna-secondary-structure-stability-screening
https://projects.nthrys.com/computational-biology/computational-biology-of-genetic-information-flow/protein-translation-dynamics-monitoring-optimization

NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

Computational Biology of Genome Architecture
* Nuclear Organization and Lamina Association
* Nucleolus Organization and rDNA Regulation
* Chromocenters and Heterochromatin Compartment
* Nuclear Speckle and Pre-mRNA Processing
» 3D Chromatin Contact Mapping and Hi-C Analysis Platforms
« Enhancer-Promoter Loop Prediction and Regulatory Network Tools
« Spatial Transcriptomics Integration and Nucleus Compartmentalization Analysis
« Loop Extrusion and Cohesin-CTCF Dynamics Modeling Software
« Structural Variant Impact Assessment and Genome Rearrangement Visualization

« High-Resolution Chromatin Accessibility and Phase Separation Profiling

Computational Biology of Tissue Homeostasis
« Intestinal Crypt-Villus Axis Renewal Dynamics
« Hematopoietic Stem Cell Output Regulation
« Skin Epidermis Layer Turnover Computation
« Tissue Homeostasis Disruption and Tumorigenesis
* Bone Marrow Niche Microenvironment Simulation Platform
« Cardiac Tissue Regeneration Rate Prediction Engine
« Epithelial Barrier Function Homeostasis Digital Twin
* Wound Healing Kinetics Optimization Commercial Service
* Liver Hepatocyte Metabolic Renewal Biomarker Platform

* Muscle Satellite Cell Activation Therapeutic Design Toolkit

Computational Biology of Structural Biology
» X-Ray Crystallography Structure Determination
* NMR Restraint-Based Structure Calculation
« Integrative Structural Biology Multi-Method Modeling
» Cryo-ET Subtomogram Averaging Analysis
» Cryo-EM 3D Reconstruction Automation SaaS Platform
« Al-Powered Protein Structure Prediction Commercial Suite
» Molecular Dynamics Simulation Cloud Computing Services
« Structure-Based Virtual Screening Commercial Workflow Engine
« Protein-Ligand Interaction Database and Prediction Analytics

« Structural Quality Control and Validation Software Toolkit
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Computational Biology of Molecular Machines
¢ Ribosome Translation Fidelity Kinetic Proofreading
* DNA Polymerase Fidelity and Processivity Modeling
« Spliceosome Assembly and Catalysis Kinetics
« Proteasome Substrate Processing Kinetics
» Motor Protein Dynamics Simulation Engine for Drug Discovery
« ATP Synthase Rotary Mechanism Optimization Software Suite
« Helicase Unwinding Rate Prediction Platform for Diagnostics
« Chaperone Protein Folding Efficiency Computational Screening System
* Membrane Pump lon Transport Rate Modeling and Analytics

« Viral Capsid Assembly Kinetics Prediction for Vaccine Engineering

Computational Biology of Metabolite Transport
 Transporter Kinetics and Competition Modeling
« Facilitated Diffusion Equilibrium Modeling
« ABC Transporter ATP Coupling Stoichiometry
« Metabolite Channeling in Enzyme Complexes
« lon Channel Selectivity Prediction SaaS Platform
* Membrane Transporter Drug-Drug Interaction Detection Software
« Active Transport Energy Requirement Optimization Tool
« Carrier-Mediated Transport Kinetics Fitting and Analysis API
« Metabolite Bioavailability Prediction Engine for Food Tech

 Transporter Expression Level Digital Twin Platform

Computational Biology of Cell Fate Decisions
* Mutual Repression Toggle Switch Analysis
« Signal Integration and Cell Fate Threshold
 Transcription Factor Dosage and Fate Commitment
« Epigenetic Landscape Visualization Methods
« Single-Cell Fate Prediction Engine and SaaS Platform
« Dynamic Boolean Network Simulator for Fate Modeling
« Chromatin State Classifier for Differentiation Trajectory Analysis
« Stochastic Gene Expression Noise Quantification Tool Suite
« Multi-omics Cell Fate Integration and Prediction Platform

« Bifurcation Point Detection and Intervention Strategy Software
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Computational Biology of RNA Biology
* RNA Splicing Rate Measurement and Modeling
« 3' End Processing and Polyadenylation Kinetics
* RNA Export and Cytoplasmic Localization Kinetics
« Non-Sense Mediated Decay Surveillance Kinetics
* RNA Secondary Structure Prediction Engine for Drug Discovery
» microRNA Target Identification and Validation SaaS Platform
* RNA Modification Mapping and Functional Impact Analysis Tools
» Long Non-Coding RNA Discovery and Biomarker Commercialization Suite
* RNA Tertiary Structure Modeling for Protein Synthesis Optimization

« Circular RNA Detection and Therapeutic Development Platform

Computational Biology of Cell Polarity Systems
* Rho GTPase Polarization Dynamics
« PIP2 and PIP3 Spatial Distribution Modeling
« Par Protein Segregation and Maintenance Kinetics
« Planar Cell Polarity Signaling Tissue Coordination
« Crumbs-Scribble Asymmetry Prediction Engine for Drug Development
« aPKC Phosphorylation State Tracking SaaS for Tissue Engineering
« Adherens Junction Assembly Kinetics Optimization Software Suite
« Spindle Orientation Prediction Models for Stem Cell Manufacturing
* Membrane Domain Segregation Analytics Tool for Synthetic Biology

* Morphogen Gradient Formation Modeling for Developmental Therapeutics

Computational Biology of Lipid Signaling
« Diacylglycerol and PKC Activation Kinetics
* Phosphoinositide 3-Kinase Pathway Dynamics
* Lysophospholipid Receptor Signaling Kinetics
« Arachidonic Acid Eicosanoid Production Modeling
« Sphingolipid Metabolism Flux Simulation SaaS Platform
« Cardiolipin Remodeling Dynamics Prediction Engine
« Prostaglandin and Thromboxane Production Rate Forecasting
» Phosphatidic Acid Signaling Cascade Commercial Modeling Suite
« Sphingosine-1-Phosphate Gradient Formation Algorithm and Analytics

« Cholesterol Biosynthesis Regulation Network Optimization Tool
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https://projects.nthrys.com/computational-biology/computational-biology-of-rna-biology/long-noncoding-rna-discovery-biomarker-commercialization-suite
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https://projects.nthrys.com/computational-biology/computational-biology-of-cell-polarity-systems/spindle-orientation-prediction-models-stem-cell
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Computational Biology of Biomass Production
« Bioreactor Kinetic Model Development
* Fed-Batch Culture Optimization Computation
¢ Cell Line Metabolic Shift Analysis
 Bioprocess Scale-Up and Mass Transfer Modeling
» Fermentation Media Composition Optimization Engine
» Real-Time Bioprocess Analytics and Predictive Control Software
« Strain Engineering Computational Design for Biomass Yield
» Downstream Recovery Process Simulation and Costing Platform
« Synthetic Biology Design Automation for Industrial Biomass Systems

« Bioprocess Digital Twin Development and Licensing Service

Computational Biology of Evolutionary Systems
* Muller's Ratchet and Mutational Load Dynamics
« Sexual Versus Asexual Reproduction Fitness Models
« Selfish Genetic Element Spread Dynamics
« Speciation Models and Reproductive Isolation
« Population Genetics Simulation Engine for Breeding Optimization
« Adaptive Evolution Prediction API for Drug Resistance Forecasting
* Phylogenetic Constraint Optimization Toolkit for Synthetic Biology
* Gene Flow Tracking Platform for Invasive Species Management Services
* Genetic Bottleneck Risk Assessment Tool for Breeding Programs

» Codon Usage Evolution Optimizer for Heterologous Protein Expression

Computational Biology of Bioelectricity
*« Membrane Potential and Resting State Modeling
¢ Gap Junction Coupling in Cell Populations
« Bioelectric Pattern Formation in Development
» Electrotaxis and Wound Healing Electric Fields
« Bioelectric Signature Detection for Regenerative Medicine Screening
* lon Channel Dynamics Simulation Engine for Drug Discovery
* Bioelectric State Monitoring System for Cellular Quality Control
« Cancer Cell Bioelectric Profiling and Detection Platform
« Bioelectric Field Optimization Software for Tissue Engineering

« Voltage-Based Biomarker Analytics Suite for Disease Prognosis
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https://projects.nthrys.com/computational-biology/computational-biology-of-evolutionary-systems/codon-usage-evolution-optimizer-heterologous-protein-expression
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/membrane-potential-and-resting-state-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/gap-junction-coupling-in-cell-populations
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/bioelectric-pattern-formation-in-development
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/electrotaxis-and-wound-healing-electric-fields
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/bioelectric-signature-detection-regenerative-medicine
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/ion-channel-dynamics-simulation-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/bioelectric-state-monitoring-cellular-quality-control
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/cancer-cell-bioelectric-profiling-detection-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/bioelectric-field-optimization-tissue-engineering
https://projects.nthrys.com/computational-biology/computational-biology-of-bioelectricity/voltage-based-biomarker-analytics-disease-prognosis
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Computational Biology of Population Ecology
« Harvesting Theory and Maximum Sustainable Yield
* Invasion Biology and Spread Rate Computation
 Predator-Prey Cycle Period Prediction
* Density Dependence Detection and Measurement
« Wildlife Population Monitoring SaaS with Real-time Abundance Estimation
» Species Coexistence Prediction Engine for Habitat Restoration Planning
« Fisheries Stock Assessment Platform with Recruitment Forecasting Analytics
* Pest Population Outbreak Detection and Intervention Timing System
« Disease Vector Population Dynamics Modeling for Public Health Agencies

 Carbon Sequestration Verification Tool Using Forest Population Carbon Accounting

Computational Biology of Aging Mechanisms
« Hallmarks of Aging Network Interaction Modeling
« Proteostasis Decline and Aggregation in Aging
« Mitochondrial Function Decline Dynamics
« Epigenetic Drift and Noise in Aging
» Senescent Cell Detection and Clearance Biomarker Platform
« Inflammaging Signature Prediction Engine for Patient Stratification
* NAD Plus Metabolism Pathway Optimization Software Suite
» Telomere Shortening Kinetics Prognostic Analytics Service
« Cellular Senescence Transition Modeling for Drug Efficacy

* Cross-Tissue Aging Synchronization Network Mapping Tool

Computational Biology of Immune Tolerance
 Central Tolerance and Negative Selection Modeling
* Peripheral Tolerance Mechanism Computation
* Mucosal Tolerance Induction Kinetics
e Tumor-Induced Tolerance and Immunosuppression
» Regulatory T Cell Differentiation Prediction SaaS Platform
» Immune Checkpoint Ligand Expression Analysis Toolkit Software
* Tolerogenic Dendritic Cell Engineering Optimization Platform
« Immune Tolerance Biomarker Discovery and Validation Service
« Transplant Graft Tolerance Prediction Engine and Risk Assessment

« Autoimmune Disease Tolerance Induction Pathway Simulation Tool
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Computational Biology of Microbiome Ecology
* Germ-Free and Colonized Host Comparison Modeling
» Microbiome-Drug Interaction Kinetics Modeling
« Probiotic Colonization and Persistence Dynamics
 Diet-Microbiome-Host Metabolism Modeling
» Pathogenic Outbreak Prediction and Early Warning Systems
» Microbiome Biomarker Discovery for Diagnostic Assay Development
* Fermentation Optimization and Strain Selection Automation Platform
« Personalized Microbiome Health Scoring and Recommendation Engine
« Environmental Microbiome Bioremediation Efficiency Modeling Suite

« Antimicrobial Resistance Evolution Surveillance and Risk Analytics

Computational Biology of Protein Aggregation Diseases
« Amyloid Beta Clearance and Accumulation Balance
« Tau Phosphorylation and Tangle Formation Kinetics
* TDP-43 and FUS Aggregation Mechanism Modeling
« Prion Propagation and Strain Diversity Dynamics
 Alpha-Synuclein Misfolding Prediction and Drug Screening Platform
« Multi-Protein Aggregate Interaction Network Visualization Software
* Real-Time Aggregation Kinetics Monitoring and Analytics Service
« Structural Polymorphism Classification Engine for Therapeutic Optimization
¢ Cellular Clearance Mechanism Assay Automation and Reporting Platform

» Therapeutic Target Engagement Prediction Model for Aggregation Diseases

Computational Biology of Neural Development
¢ Axon Guidance Growth Cone Dynamics
¢ Dendritic Arborization Branching Rules
¢ Synaptogenesis and Spine Dynamics Modeling
» Neural Progenitor Pool Maintenance Computation
» Neural Migration Pathway Prediction SaaS Platform
* Neurogenesis Rate Optimization Simulation Tools
« Cortical Lamination Pattern Recognition Engine
« Neuronal Connectivity Atlas Generation Software
« Myelination Timing Prediction Analytics Platform

« Neural Circuit Assembly Constraint Solver Engine
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Computational Biology of Wound Response
« Damage Signal Propagation and Cell Recruitment
* Epithelial Restitution and Gap Closure Kinetics
« Fibroblast Activation and ECM Remodeling
« Inflammatory Resolution and Tissue Remodeling
» Angiogenesis Simulation Engine for Vascularization Prediction
» Scar Formation Risk Assessment and Prevention Analytics
* Microbial Biofilm Dynamics and Infection Prediction Tool
» Hypoxia-Driven Cellular Metabolism Optimization Platform
« Immune Cell Infiltration Sequencing and Timing Predictor

« Extracellular Matrix Composition Dynamics Modeling Software

Computational Biology of Enzyme Evolution
« Enzyme Promiscuity and New Function Evolution
« Catalytic Efficiency Optimization from Structure
» Metabolic Pathway Assembly and Enzyme Recruitment
 Horizontal Gene Transfer and Enzyme Diversity
« Directed Evolution Platform for Industrial Enzyme Design
« Enzyme Stability Prediction Engine for Bioprocess Optimization
* Multi-species Enzyme Homology Mining and Annotation Service
* Epistasis Mapping Software for Enzyme Variant Combinatorial Screening
* Enzyme Engineering Workflow Automation for Contract Manufacturers

* Phylogenetic Enzyme Portfolio Analytics for Biocatalyst Sourcing

Computational Biology of Growth Factor Signaling
* EGF Receptor Signaling Network Topology Analysis
* Growth Factor Gradient Formation and Sensing
« Crosstalk Between Growth Factor Pathways
» Growth Factor Receptor Trafficking and Signaling
« Kinase Activity Prediction and Drug Target Discovery Platform
« Patient-Specific Growth Factor Signaling Sensitivity Analysis Engine
* Real-time Phosphorylation Event Monitoring and Analytics Dashboard
» Receptor Oligomerization and Allosteric Modulation Simulation Service
« Temporal Integration of Signal Strength and Duration Analysis Tool

« Growth Factor Bioavailability and Tissue Penetration Prediction Model
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Computational Biology of Genomic Imprinting
« Imprinting Control Region Methylation Dynamics
« Parent-of-Origin Expression Conflict Modeling
* Imprinted Gene Network Function Analysis
 Imprinting Disorder Mechanism Computation
 Imprinting Disease Risk Stratification Engine Platform
* Multi-Tissue Imprinting Expression Profiling Software Suite
 Imprinting Mutation Discovery and Annotation Workflow
« Epigenetic Inheritance Pattern Prediction and Modeling Tool
« Single-Cell Imprinting Heterogeneity Analysis Platform

« Imprinting Biomarker Discovery and Validation Service

Computational Biology of Systems Immunology
« Systems-Level Vaccine Response Prediction
« Antigen Presentation and T Cell Activation Kinetics
« Cytotoxic T Lymphocyte Target Cell Killing Kinetics
« B Cell Activation and Antibody Production Dynamics
« Immune Checkpoint Inhibitor Response Stratification Engine
« Innate Immune Signaling Pathway Simulation Software
« Personalized Immunotherapy Toxicity Prediction Analytics Platform
¢ CAR-T Cell Engineering Optimization and Kinetics Modeling
¢ Mucosal Immunity and Barrier Defense Computational Assessment

« Immune Memory and Booster Response Trajectory Forecasting

Computational Biology of Mathematical Epidemiology
* Network SIR Models for Realistic Spread
« Vaccination Strategy Optimization Modeling
* Non-Pharmaceutical Intervention Effectiveness
» Genomic Epidemiology and Transmission Tracking
» Real-Time Epidemic Forecasting Engine for Public Health
 Disease Burden Quantification and Cost-Benefit Analysis Tool
» Pathogen Mutation Risk Prediction and Variant Monitoring
 Personalized Risk Stratification and Clinical Trial Design Optimization
« Workforce Absenteeism Prediction for Occupational Health Management

« Supply Chain Risk Resilience Modeling for Pharmaceutical Distribution
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Computational Biology of Cellular Reprogramming
« Transcription Factor Stoichiometry in Reprogramming
* Epigenetic Barrier Height Estimation
« Stochastic Gene Network Reprogramming Dynamics
« Direct Conversion Transdifferentiation Kinetics
« Cell State Transition Prediction Engine for Therapeutic Development
» Reprogramming Efficiency Optimization Software Suite Commercial
« Off-Target Effect Detection and Mitigation Platform
« Single-Cell Reprogramming Trajectory Analysis Commercial Tool
« Synthetic Reprogramming Cocktail Design and Optimization Service

* Reprogramming Robustness Assessment and Failure Prediction API

Computational Biology of Synthetic Morphogenesis
« Organoid Pattern Formation Design Principles
« Gastruloid Symmetry Breaking Computation
« Synthetic Tissue Boundary Formation Modeling
* Morphogenetic Field Computation and Control
« Cellular Differentiation Pathway Optimization SaaS Platform
« Developmental Gradient Engineering Simulation and Design Tools
« Self-Assembling Tissue Architecture Prediction and Validation Engine
* Morphogenetic Robustness Testing and Variability Analysis Software
* Multi-Scale Developmental System Integration and Coupling Framework

» Synthetic Morphogenesis Parameter Space Exploration and Screening Service

Computational Biology of Neuropharmacology
* Receptor Occupancy and Drug Effect in CNS
* Neurotransmitter Synthesis and Release Kinetics
* Synaptic Receptor Trafficking and Efficacy Modeling
« Blood-Brain Barrier Drug Penetration Kinetics
* Neural Circuit Simulation Engine for Drug Screening
« Personalized Pharmacogenomics Prediction SaaS Platform
« lon Channel Dynamics Computational Database and API
« Neuroinflammation Biomarker Discovery Computational Workflow
» Multi-Target Drug Polypharmacology Interaction Modeling Suite

» Neurotoxicity Risk Assessment and Prediction Tool
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Computational Biology of Chromatin Dynamics
* Nucleosome Turnover Rate Measurement Modeling
* Chromatin Compaction State Transition Kinetics
* Enhancer-Promoter Loop Lifetime Distribution
¢ Three-Dimensional Genome Variability Analysis
» Chromatin Accessibility Prediction Engine for Drug Discovery
 Histone Modification Pattern Recognition and Biomarker Discovery
» Heterochromatin Formation Dynamics Simulation and Analysis Tool
* Chromosome Territory Organization Mapping for Genomic Risk Assessment
* Nucleosome Repositioning Rate Prediction for Transcriptional Engineering

« Chromatin Remodeling Complex Activity Inference and Optimization Platform

Computational Biology of Stem Cell Niche
« Niche Signal Gradient Modeling
« Stem Cell Competition and Selection Dynamics
« Aging-Associated Niche Deterioration Modeling
* Niche Size and Stem Cell Number Homeostasis
« Niche Microenvironment Composition Prediction SaaS
« Stem Cell Niche Spatial Analytics Engine
« Niche Hypoxia and Metabolic State Modeling Platform
« Biomarker-Driven Niche Optimization Software Suite
« Artificial Niche Design Simulation and Validation Framework

* Niche Cellular Communication Network Reconstruction Tool

Computational Biology of Transcriptional Memory
¢ Chromatin Bookmarking and Mitotic Memory
« Transgenerational Epigenetic Inheritance Modeling
« Immunological Memory Transcriptional Program
» Stress-Induced Transcriptional Memory Dynamics
« Circadian Transcriptional Memory Prediction Engine
« Epigenetic State Tracking and Restoration Software Suite
* Long Non-Coding RNA Memory Module Discovery Platform
* Metabolic Memory Integration and Disease Risk Profiling
« Inflammatory Memory Trajectory Simulation and Intervention Design

« Neural Plasticity Transcriptional Memory Biomarker Analytics


https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/nucleosome-turnover-rate-measurement-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/chromatin-compaction-state-transition-kinetics
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/enhancer-promoter-loop-lifetime-distribution
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/three-dimensional-genome-variability-analysis
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/chromatin-accessibility-prediction-engine-drug-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/histone-modification-pattern-recognition-biomarker-discovery
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/heterochromatin-formation-dynamics-simulation-analysis-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/chromosome-territory-organization-mapping-genomic-risk-assessment
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/nucleosome-repositioning-rate-prediction-transcriptional-engineering
https://projects.nthrys.com/computational-biology/computational-biology-of-chromatin-dynamics/chromatin-remodeling-complex-activity-inference-optimization-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/niche-signal-gradient-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/stem-cell-competition-and-selection-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/aging-associated-niche-deterioration-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/niche-size-and-stem-cell-number-homeostasis
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/niche-microenvironment-composition-prediction-saas
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/stem-cell-niche-spatial-analytics-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/niche-hypoxia-metabolic-state-modeling-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/biomarker-driven-niche-optimization-software-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/artificial-niche-design-simulation-validation-framework
https://projects.nthrys.com/computational-biology/computational-biology-of-stem-cell-niche/niche-cellular-communication-network-reconstruction-tool
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/chromatin-bookmarking-and-mitotic-memory
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/transgenerational-epigenetic-inheritance-modeling
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/immunological-memory-transcriptional-program
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/stress-induced-transcriptional-memory-dynamics
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/circadian-transcriptional-memory-prediction-engine
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/epigenetic-state-tracking-restoration-software-suite
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/long-non-coding-rna-memory-module-discovery-platform
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/metabolic-memory-integration-disease-risk-profiling
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/inflammatory-memory-trajectory-simulation-intervention-design
https://projects.nthrys.com/computational-biology/computational-biology-of-transcriptional-memory/neural-plasticity-transcriptional-memory-biomarker-analytics

NTHRYS OPC PVT LTD | Computational Biology Projects with Accommodation at Kolkata

Computational Biology of Cellular Energetics
» Oxidative and Glycolytic Flux Balance Modeling
* Energy Sensor AMPK and mTOR Network Dynamics
* Metabolic Flexibility and Substrate Switching
* Uncoupling and Thermogenesis Modeling
» ATP Production and Demand Prediction Engine SaaS
» Mitochondrial Dysfunction Detection and Biomarker Discovery Tool
» Real-Time Cellular Energy Status Monitoring Platform
* Nutrient-Energy Coupling Simulation and Optimization Software
» Hypoxia and Energy Stress Response Prediction Analytics

» Mitochondrial Biogenesis and PGC-1 Alpha Activation Screening Service

Computational Biology of Spatial Patterning
« Self-Organizing Pattern Formation Mechanisms
« Positional Value and Boundary Sharpening
* Clock and Wavefront Interaction Models
« Long-Range Signaling and Pattern Scaling
» Morphogen Gradient Prediction Engine for Drug Development
« Tissue Engineering Scaffold Design Optimization Platform
* Real-Time Embryo Development Monitoring and Analysis System
« Synthetic Multicellular System Design and Simulation Toolkit
« Cancer Microenvironment Spatial Architecture Analytics Engine

* Organoid Development Pattern Recognition and Quality Control Software

Computational Biology of Functional Genomics
* Massively Parallel Assay Data Interpretation
* Genome-Scale RNAi and CRISPR Screen Analysis
« Perturb-seq Single-Cell Screen Data Analysis
 High-Throughput Enhancer Activity Measurement
« Variant Effect Prediction SaaS for Drug Discovery
» Gene Expression Regulatory Network Inference Tools
« Spatial Transcriptomics Data Integration and Visualization Platform
« Protein Function Prediction Engine for Synthetic Biology
» Metabolic Pathway Mining and Optimization Software Suite

« Host-Pathogen Interaction Network Analysis for Therapeutic Development
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Computational Biology of Computational Psychiatry
* Reinforcement Learning Models for Decision-Making
« Predictive Coding Models for Perception and Psychosis
» Dopamine and Reward Prediction Error Computation
* Working Memory Capacity Computational Models
» Neural Circuit Mapping Software for Psychiatric Drug Discovery
» Real-Time Cognitive State Monitoring and Intervention Algorithms
« Computational Biomarker Pipeline for Treatment Response Prediction
» Connectome-Based Diagnostics Platform for Psychiatric Stratification
« Computational Psychosis Simulation Engine for Clinical Training

* Temporal Dynamics Modeling Framework for Mood and Anxiety Cycles

Computational Biology of Developmental Signaling
« Hedgehog Pathway Gradient Interpretation
« Notch Delta Lateral Inhibition Dynamics
*« BMP Gradient Establishment and Interpretation
* FGF Signaling and Tissue Patterning Kinetics
* Wnt/Beta-Catenin Signaling Cascade Modeling Platform
* Morphogen Gradient Computational Analysis Tools Suite
« Retinoic Acid Signaling Pattern Recognition Engine
* Receptor Tyrosine Kinase Crosstalk Integration Software
« Developmental Signaling Pathway Digital Twin Creator

* Notch-Independent Cell Fate Specification Decision Engine

Computational Biology of Evolutionary Theory
* Major Transitions in Evolution Modeling
¢ Cultural Evolution and Gene-Culture Coevolution
* Group Selection and Multilevel Selection Theory
» Niche Construction and Ecosystem Engineering
» Adaptive Landscape Visualization Platform for Drug Discovery
» Phylogenetic Comparative Analysis Engine for Genomic Data
* Population Genetics Simulation Suite for Crop Breeding Optimization
* Molecular Evolution Rate Prediction System for Vaccine Design
« Recombination Hotspot Detection and Analysis Workflow

« Codon Usage Optimization Engine for Synthetic Biology Manufacturing
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Computational Biology of Genomic Medicine
* Patient Stratification from Disease Omics
« Digital Twin Modeling for Clinical Prediction
* Dosing Algorithm Development from PK-PD Models
« Survival Model Development for Biomarker Integration
« Variant Pathogenicity Prediction Engine for Clinical Reporting
» Real-Time Pharmacogenomics Integration for Precision Drug Selection
» Cancer Genomics Tumor Profiling and Immunotherapy Response Prediction
* Polygenic Risk Score Generation for Complex Disease Screening
« Infectious Disease Pathogen Genome Surveillance and Outbreak Tracking

» Gene Therapy Manufacturing Optimization Using Sequence-to-Yield Models

Computational Biology of Biofilm Mechanics
« Biofilm Viscoelastic Property Modeling
« Biofilm Detachment and Dispersal Kinetics
« Antibiotic Penetration into Biofilm Modeling
» Mixed Species Biofilm Competition Dynamics
« Biofilm Adhesion Strength Prediction Engine for Surface Coatings
« Real-Time Biofilm Structure Monitoring Software for Bioreactor Operations
» Shear Stress Tolerance Mapping for Biofilm-Resistant Pipeline Coatings
* Mechanical Robustness Scoring System for Probiotic Biofilm Formulations
« Hydraulic Erosion Simulation Tool for Biofilm Control in Water Systems

* Mechanical Decoupling Analysis for Pathogenic Biofilm Eradication Therapies

Computational Biology of Optical Biosensors
« Surface Plasmon Resonance Kinetics Analysis
* FRET Biosensor Dynamic Range Optimization
* Fluorescent Protein Maturation Kinetics
« Bioluminescence Resonance Energy Transfer Analysis
» Real-Time Binding Affinity Measurement Platform for Drug Discovery
» Waveguide Optical Biosensor Signal Processing Software Suite
» Multi-Wavelength Optical Resonator Data Analysis Engine
« Photonic Biosensor Calibration and Quality Control Management System
« Enzyme Kinetics Modeling for Optical Immunoassay Optimization

« Portable Optical Biosensor Data Interpretation Mobile Application
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Computational Biology of Translational Systems
« Disease Model Translatability Assessment
 Allometric Scaling for Cross-Species Prediction
 Biomarker-Clinical Endpoint Surrogate Validation
¢ Clinical Trial Simulation from Mechanistic Models
» Pharmacokinetic-Pharmacodynamic Integration for Dosing Optimization
» Multi-Organ Physiologically-Based Modeling for Safety Prediction
» Real-World Evidence Integration with Mechanistic Disease Models
* Immunogenicity Risk Assessment and Prediction Algorithm Suite
» Target Engagement Quantification for Precision Therapeutics Development

« Combination Therapy Synergy Prediction and Optimization Engine

Computational Biology of Mathematical Biophysics
« Fluctuation-Dissipation Theorem Applications
« Entropy Production and Irreversibility Measures
« Diffusion in Crowded Cellular Environments
« Statistical Mechanics of Biological Polymers
* Molecular Dynamics Simulation SaaS for Drug Discovery
« Protein Folding Prediction Tools Using Free Energy Landscapes
« Biophysical Parameter Extraction Platform for High-Throughput Screening
« Stochastic Process Modeling Engine for Cellular Dynamics
« Phase Transition and Critical Phenomena Analysis for Biomaterials

* Non-equilibrium Thermodynamics Workflow for Bioprocess Optimization

Computational Biology of Systems Neuroscience
* Neural Population Dynamics and Dimensionality
* Working Memory Maintenance Neural Dynamics
¢ Sensory Adaptation and Gain Control Computation
« Brain State Transitions and Arousal Dynamics
» Neural Circuit Mapping and Connectomics Reconstruction Software
» Real-time Brain Activity Decoding for Brain-Computer Interfaces
 Synaptic Plasticity and Learning Rule Optimization Engine
* Whole-Brain Simulation and Predictive Neural Modeling Platform
« Neural Coding and Information Theory Analysis Toolkit

« Closed-loop Neuromodulation Control Systems for Therapeutic Applications
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Computational Biology of Evolutionary Bioinformatics
* Molecular Phylogenetics Bootstrap Validation
» Ancestral Proteome Reconstruction Methods
* Genome-Wide Rate Variation and Relaxed Clocks
* Phylogenomic Discordance and ILS Analysis
» Comparative Genomics Pipeline for Rapid Species Annotation
» Adaptive Substitution Rate Modeling for Protein Evolution
 Multi-Locus Sequence Typing Cloud Analysis Infrastructure
* Orthologous Gene Family Discovery and Functional Transfer
« Horizontal Gene Transfer Detection for Pathogenic Organism Profiling

« Evolutionary Constraint Mapping for Variant Pathogenicity Assessment

Computational Biology of Clinical Pharmacology
« Population PK Model Building and Validation
» Exposure-Response Modeling for Dose Selection
« Drug-Drug Interaction Prediction from Mechanism
* Model-Informed Precision Dosing Algorithms
* Real-Time Therapeutic Drug Monitoring SaaS Platforms
« Bioavailability Prediction Tools for Early Drug Development
 Personalized Treatment Response Forecasting Engine
* Hepatic and Renal Function Impact Assessment Software
* Multi-Drug Combination Safety Screening Platform

* Regulatory Submission Decision Support and Documentation Tool
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