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Microbiology of Pediatric Respiratory Infections
https://projects.nthrys.com/microbiology/microbiology-of-pediatric-respiratory-infections

Microbiology of Chronic Liver Disease
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Microbiology of Wound Biofilms
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Microbiology of Pediatric Gut Health
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Microbial Secondary Metabolite Overproduction
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Future Directions in Microbiology
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Microbiology of Burn Wound Infections
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Phage Display and Antibody Technology
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Microbiology of Zoonotic Infections
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Viral Vector Development for Gene Therapy
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Microbiology of Antimicrobial Surfaces
https://projects.nthrys.com/microbiology/microbiology-of-antimicrobial-surfaces

Microbiology of Transplant-Transmitted Infections
https://projects.nthrys.com/microbiology/microbiology-of-transplant-transmitted-infections

Microbiology Project Topics and Focused Areas

Bacterial Culture and Growth Optimization

« Batch Culture Optimization for Research Strains

« Continuous Culture Chemostat System Development

 Anaerobic Culture Technique Development

 Microaerophilic Organism Culture Optimization

 High-Throughput Fermentation Automation Platform for Scale-Up

« Al-Driven Media Formulation SaaS for Strain Productivity

* Real-Time Bioprocess Monitoring 0T Sensor Network System

« Probiotic Strain Cultivation Quality Control Testing Suite

« Industrial Biofilm Suppression Technology for Bioreactor Systems

* Temperature-Controlled Distributed Growth Incubation Network

Bacterial Identification and Taxonomy

* 16S rRNA Gene Sequencing for Species Identification

*« MALDI-TOF Mass Spectrometry Bacterial Identification

* Whole Genome Sequencing for Bacterial Taxonomy

* Novel Species Characterization and Description

« Automated Bacterial Identification SaaS Platforms and Cloud Analytics

» Phenotypic and Biochemical Testing Systems for Commercial Laboratories

» Metagenomic Sequencing Services for Environmental and Clinical Samples

» Rapid Portable Bacterial Identification Devices for Point-of-Care Testing

« Bacterial Taxonomy Database and Reference Strain Management Solutions

« Machine Learning Algorithms for Bacterial Morphology and Image-Based Identification

www.nthrys.com

| Page 5 of 75


https://projects.nthrys.com/microbiology/emerging-coronavirus-surveillance
https://projects.nthrys.com/microbiology/microbiology-of-burn-wound-infections
https://projects.nthrys.com/microbiology/microbiology-of-pediatric-respiratory-infections
https://projects.nthrys.com/microbiology/phage-display-and-antibody-technology
https://projects.nthrys.com/microbiology/microbiology-of-chronic-liver-disease
https://projects.nthrys.com/microbiology/microbiology-of-zoonotic-infections
https://projects.nthrys.com/microbiology/microbiology-of-wound-biofilms
https://projects.nthrys.com/microbiology/viral-vector-development-for-gene-therapy
https://projects.nthrys.com/microbiology/microbiology-of-pediatric-gut-health
https://projects.nthrys.com/microbiology/microbiology-of-antimicrobial-surfaces
https://projects.nthrys.com/microbiology/microbial-secondary-metabolite-overproduction
https://projects.nthrys.com/microbiology/microbiology-of-transplant-transmitted-infections
https://projects.nthrys.com/microbiology/future-directions-in-microbiology
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/batch-culture-optimization-for-research-strains
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/continuous-culture-chemostat-system-development
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/anaerobic-culture-technique-development
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/microaerophilic-organism-culture-optimization
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/high-throughput-fermentation-automation-platform-scale-up
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/ai-driven-media-formulation-saas-strain-productivity
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/real-time-bioprocess-monitoring-iot-sensor-network
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/probiotic-strain-cultivation-quality-control-testing
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/industrial-biofilm-suppression-technology-bioreactor-systems
https://projects.nthrys.com/microbiology/bacterial-culture-and-growth-optimization/temperature-controlled-distributed-growth-incubation-network
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/16s-rrna-gene-sequencing-for-species-identification
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/maldi-tof-mass-spectrometry-bacterial-identification
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/whole-genome-sequencing-for-bacterial-taxonomy
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/novel-species-characterization-and-description
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/automated-bacterial-identification-saas-platforms-cloud-analytics
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/phenotypic-biochemical-testing-systems-commercial-laboratories
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/metagenomic-sequencing-services-environmental-clinical-samples
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/rapid-portable-bacterial-identification-devices-point-of-care
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/bacterial-taxonomy-database-reference-strain-management-solutions
https://projects.nthrys.com/microbiology/bacterial-identification-and-taxonomy/machine-learning-algorithms-bacterial-morphology-image-identification

Antimicrobial Resistance Mechanisms
 Beta-Lactam Resistance Mechanism Characterization
* Aminoglycoside Resistance Gene Identification
* Plasmid-Mediated Resistance Gene Transfer Studies
« Efflux Pump Overexpression and Multidrug Resistance
* Fluoroquinolone Resistance Profiling SaaS Platform
» Vancomycin Resistance Detection Rapid Test Kit
« Antibiotic Susceptibility Prediction Engine Commercial Tool
» Carbapenem Resistance Surveillance Monitoring Dashboard
« Tetracycline Resistance Marker Identification Commercial Assay

« Horizontal Gene Transfer Tracking Software and Analytics

Biofilm Formation and Structure
« Static Biofilm Formation and Crystal Violet Quantification
 Flow Cell Biofilm Architecture Visualization
« Biofilm Matrix Component Analysis
« Biofilm Antibiotic Tolerance Mechanism Studies
« Biofilm Dispersal Prediction Engine and Monitoring Software
« Rapid Biofilm Susceptibility Testing Platform for Drug Development
« Real-time Biofilm Biomass Quantification and Quality Control Tool
« Three-dimensional Biofilm Architecture Reconstruction and Analysis Platform
« Biofilm-specific Enzyme Cocktail Product Development and Testing Suite

« Biofilm Risk Assessment and Remediation Strategy Software Platform

Bacterial Genetics and Mutagenesis
« Transposon Mutagenesis Library Construction
* Allelic Exchange Gene Deletion Mutagenesis
* CRISPR-Cas Gene Editing in Bacteria
» Random Mutagenesis and Phenotypic Selection
« Site-Directed Mutagenesis SaaS Platform for Protein Engineering
« High-Throughput Bacterial Strain Screening and Selection Tools
« Insertional Mutagenesis Gene Function Discovery Service
 Bacterial Genome Engineering CAD Software Suite
« Chemical Mutagenesis Library Screening and Data Analytics

« Antibiotic Resistance Profiling and Resistance Gene Mapping
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Bacterial Pathogenesis Mechanisms
» Adhesin and Colonization Factor Characterization
* Toxin Production and Secretion Studies
e Intracellular Survival Mechanism Investigation
« Immune Evasion Strategy Characterization
« Antibiotic Resistance Detection and Profiling Platform
« Biofilm Formation Monitoring and Control Solutions
« Virulence Factor Prediction Engine for Drug Discovery
 Host-Pathogen Interaction Mapping and Validation Service
« Bacterial Motility and Dissemination Analysis Software

» Pathogen Siderophore Production Screening Toolkit

Microbiome Diversity and Composition Analysis
» Gut Microbiome 16S rRNA Amplicon Profiling
« Shotgun Metagenomics for Functional Analysis
» Microbiome-Host Disease Association Studies
« Microbiome Dynamics and Temporal Stability
« Environmental Microbiome Monitoring SaaS Platforms
« Oral and Dental Microbiome Diagnostic Tools
« Skin Microbiome Analysis for Cosmetic Personalization
« Agricultural Soil Microbiome Optimization Software
« Probiotic Strain Identification and Quality Control Services

« Industrial Fermentation Microbiome Management Platforms

Virology and Virus Biology
« Viral Plaque Assay Development and Optimization
* Virus Isolation and Cell Culture Propagation
« Antiviral Drug Susceptibility Testing
« Viral Replication Cycle Characterization
« Viral Quantification SaaS Platform for Titer Determination
« Diagnostic Viral Panel Kit and Multiplex Detection System
« Viral Genomic Sequencing Analysis and Mutation Tracking Service
« High-Throughput Viral Susceptibility Screening Automation Platform
« Viral Contamination Detection and Monitoring 0T System

« Recombinant Viral Vector Production and Quality Control Suite
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Clinical Microbiology Diagnostics
« Rapid Diagnostic Test Development for Pathogens
* Multiplex PCR Panel Development for Infections
¢ Culture-Independent Diagnosis by Metagenomic Sequencing
¢ Antimicrobial Susceptibility Testing Methodology
» Automated Pathogen Identification by MALDI-TOF Mass Spectrometry
» Real-Time PCR Assay Kits for Infectious Disease Detection
» Al-Powered Microbial Culture Image Analysis Software Solutions
« Liquid Biopsy Platforms for Bloodstream Infection Early Detection
« Cloud-Based Laboratory Information Management System for Microbiology

« Portable Point-of-Care Molecular Testing Devices for Bedside Diagnostics

Fungal Biology and Mycology
« Pathogenic Fungal Species Identification
« Antifungal Susceptibility Testing Methods
 Candida Biofilm Formation and Virulence
« Aspergillus Germination and Invasion Studies
* Fungal Contamination Detection and Real-Time Monitoring Systems
« Mycotoxin Analysis and Food Safety Verification Tools
« Fungal Strain Identification and Genomic Profiling Platforms
« Antifungal Drug Development and Resistance Prediction Software
* Fungal Enzyme Production Optimization and Fermentation Control

« Indoor Air Quality Fungi Detection and Remediation Services

Environmental Microbiology
 Soil Microbial Community Diversity Assessment
* Water-Borne Pathogen Detection Methods
» Biodegradation Potential Assessment in Environments
» Extreme Environment Microbial Community Studies
» Real-Time Air Quality Bioaerosol Monitoring Platform
« Industrial Wastewater Treatment Microbial Optimization Software
« Bioremediation Efficacy Assessment and ROI Calculator
« Agricultural Soil Microbiome Health Certification Service
« Pharmaceutical Manufacturing Facility Contamination Risk Platform

« Microbial Source Tracking and Attribution Analytics Service
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Quorum Sensing and Bacterial Communication
* Quorum Sensing Signal Molecule Detection
* Quorum Sensing Inhibitor Screening and Development
e LuxR and Luxl Quorum Sensing Reporter Systems
* Interspecies Quorum Sensing Communication Studies
« Biofilm Disruption Products and Anti-Adhesion Drug Platforms
» Real-Time Bacterial Communication Monitoring SaaS for Fermentation
« Synthetic Quorum Sensing Circuit Design and Chassis Engineering
» Pathogenic Bacteria Virulence Prediction Using QS Signatures
» Quorum Sensing Autoinducer Molecule Production and Synthesis Services

» Multi-Species Bacterial Consortium Modeling and Optimization Software

Microbial Cell Factory Development
« E. coli Metabolic Engineering for Chemical Production
« Yeast Platform Development for Natural Products
« Corynebacterium Engineering for Amino Acid Production
« Streptomyces Engineering for Antibiotic Production
« Bacillus Subtilis Platform for Industrial Enzyme Production
« Zymomonas Mobilis SaaS Platform for Bioethanol Optimization
* Pichia Pastoris Expression Service for Recombinant Protein Manufacturing
» Methylotroph Cell Factory for Sustainable Chemical Synthesis
* Pseudomonas Platform for Biopolymer and Bioplastic Production

* Aspergillus Oryzae Strain Library and Fermentation Toolkit

Bacterial Stress Responses
« Heat Shock Response Characterization in Bacteria
* Oxidative Stress Defense Mechanisms
« Acid Stress Survival and pH Tolerance Mechanisms
» SOS Response to DNA Damage in Bacteria
» Osmotic Stress Tolerance Screening Platform for Biotech
« Nutrient Starvation Response Analytics for Pharmaceutical Manufacturing
« Cold Shock Adaptation Diagnostics for Industrial Microbiology
« Antibiotic Resistance Stress Response Profiling Service
« Stationary Phase Survival Optimization Tools for Probiotics

« Metal lon Toxicity Resistance Testing for Water Treatment
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Bacteriophage Biology
« Bacteriophage Isolation and Characterization
* Phage-Host Interaction and Receptor Studies
* Phage Therapy Application Development
¢ Lysogeny and Prophage Biology Studies
» Phage Production Scale-Up and Bioprocessing Optimization Platform
* Phage Genome Sequencing and Bioinformatics Analysis Suite
« Antibiotic Resistance Detection and Phage Susceptibility Screening System
» Phage Stability and Shelf-Life Enhancement Product Development Service
* Phage Cocktail Design and Quality Control Assurance Platform

« Phage Biofilm Penetration Testing and Efficacy Validation Laboratory

Microbial Ecology and Community Dynamics
« Microbial Competition and Predator-Prey Dynamics
« Microbial Community Succession Studies
» Horizontal Gene Transfer in Microbial Communities
< Microbial Dark Matter Discovery by Metagenomics
« Real-time Microbial Biofilm Monitoring and Control Platforms
* Microbial Symbiosis Optimization Tools for Probiotics Manufacturing
* Metabolic Cross-feeding Network Analysis SaaS for Fermentation
* Microbial Diversity Assessment Tools for Environmental Remediation
¢ Quorum Sensing Inhibition Products for Food Safety Applications

» Microbial Community Resilience Prediction Engine for Wastewater

Sexually Transmitted Infection Microbiology
* Neisseria gonorrhoeae Antimicrobial Resistance
* Treponema pallidum Detection and Diagnosis
¢ Chlamydia trachomatis Intracellular Biology
» Genital Microbiome and STI Susceptibility
* HPV Genotyping Platforms for Cervical Cancer Risk Stratification
* Mycoplasma genitalium Rapid Detection and Susceptibility Testing
« Herpes Simplex Virus Latency Biomarker Discovery and Monitoring
« Trichomonas vaginalis Antimicrobial Resistance Profiling Solutions
« Multiplex STI Screening Microarray Technology and Data Analytics

« Bacterial Vaginosis Microbiota Dysbiosis Profiling and Therapeutics
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Food Safety Microbiology
* Foodborne Pathogen Detection and Enumeration
* Listeria monocytogenes Persistence in Food Environments
« Predictive Microbiology Modeling for Food Safety
« Probiotic Safety and Functionality Assessment
» Rapid Pathogen Detection Platforms for Real-Time Food Processing
« Allergen Cross-Contamination Risk Assessment Software Tools
« Shelf-Life Prediction and Microbial Spoilage Forecasting Services
» Environmental Monitoring and Biofilm Detection Systems for Food Plants
« Supplier Microbial Testing and Raw Material Verification Networks

< Antimicrobial Efficacy Validation and Resistance Monitoring Platforms

Antibiotic Development and Testing
« Novel Antibiotic Target Identification and Validation
« Natural Product Antibiotic Discovery Screening
* Minimum Inhibitory Concentration Determination
« Time-Kill Kinetics and Bactericidal Activity Studies
« High-Throughput Resistance Profiling and Genomic Analysis Platform
» Synergy Testing and Combination Therapy Optimization Software
« Biofilm Susceptibility and Eradication Assessment Tools
« Pharmacokinetic and Pharmacodynamic Integration Analytics Engine
« Emerging Resistance Surveillance and Trend Forecasting Network

» Rapid Susceptibility Testing and Point-of-Care Diagnostic Assays

Parasite Biology and Parasitology
* Malaria Parasite Drug Susceptibility Testing
* Trypanosoma and Leishmania Biology Studies
* Helminth Infection Model Development
* Antiparasitic Drug Discovery and Screening
* Protozoan Parasite Diagnostics Platform and Software
« Parasite Drug Resistance Monitoring SaaS for Pharmaceutical Companies
* Zoonotic Parasite Risk Assessment and Prediction Tools
 High-Throughput Parasite Screening Assay Kit Systems
« Parasitic Infection Treatment Response Biomarker Analysis Service

« Parasite Lifecycle Simulation Engine for Drug Development
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Microbial Biotechnology Applications
¢ Industrial Enzyme Production by Microorganisms
« Bioremediation Microorganism Selection and Application
» Microbial Biosensor Development for Environmental Monitoring
* Metabolic Engineering for Bioproduct Synthesis
 Probiotic Formulation Optimization SaaS Platform
» Microbial Fermentation Process Control and Monitoring System
 Antimicrobial Compound Discovery Engine for Pharmaceutical Development
» Wastewater Treatment Microbial Consortium Commercial Service
« Precision Fermentation Platform for Synthetic Biology Products

« Microbial Contamination Detection and Alert System

Tuberculosis and Mycobacteria
« Mycobacterium tuberculosis Drug Susceptibility Testing
« TB Rapid Molecular Diagnostics Development
« Mycobacterial Cell Wall Biosynthesis Studies
« MDR and XDR-TB Resistance Mechanism Analysis
* TB Treatment Monitoring SaaS Platform with Biomarker Analytics
* Mycobacterial Genomic Sequencing Service for Strain Identification
 Portable Point-of-Care TB Antigen Detection Device Manufacturing
« Artificial Intelligence TB Severity Prediction and Prognosis Engine
* Mycobacterial Culture Media and Growth Optimization Product Suite

« TB Epidemiological Surveillance Dashboard with Real-Time Contact Tracing

Microbial Physiology and Metabolism
e Carbon Source Utilization Profiling in Bacteria
« Secondary Metabolite Biosynthesis Characterization
« Bacterial Energy Conservation Mechanisms
 Sporulation Trigger and Development Studies
» Microbial Stress Response Prediction Engine for Bioprocessing
» Oxygen Transfer Optimization Analytics for Fermentation Monitoring
* Nutrient Uptake Rate Modeling for Precision Microbial Cultivation
* Metabolic Byproduct Accumulation Control Systems Integration
« Microbial Redox State Monitoring for Enhanced Metabolic Efficiency

« Enzyme Production Kinetics Optimization for Biocatalyst Manufacturing
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Tick-Borne Disease Microbiology
« Borrelia burgdorferi Culture and Characterization
* Rickettsia and Ehrlichia Intracellular Biology
* Tick Vector Microbiome Characterization
« Serological and Molecular Tick-Borne Disease Diagnostics
» Tick-Borne Pathogen Multiplexing Platforms and Detection Assays
» Real-Time Tick Infection Prevalence Monitoring SaaS Solutions
« Spirochete and Gram-Negative Pathogen Isolation Culture Systems
» Rapid Tick Microbiome Profiling and Pathogenic Risk Assessment Tools
« Immunoassay Reagent Kits for Tick-Borne Disease Antibody Detection

« Antimicrobial Susceptibility Testing Platforms for Tick Pathogens

Hospital-Acquired Infection Control
« MRSA Decolonization Strategy Development
« Carbapenem-Resistant Organism Surveillance
* Clostridioides difficile Transmission Studies
 Hospital Surface Decontamination Efficacy Evaluation
» Real-Time Bloodstream Infection Detection Platform
« Antibiotic Resistance Predictive Analytics SaaS Tool
« Environmental Monitoring 0T Sensor Network System
« Outbreak Investigation and Cluster Detection Software
« Antimicrobial Stewardship Program Management Platform

« Infection Prevention Staff Training and Certification Portal

Waterborne Disease Microbiology
« Vibrio cholerae Pathogenesis and Ecology
* Cryptosporidium Oocyst Survival and Disinfection
* Legionella pneumophila Biofilm and Cooling Tower Studies
« Enteric Virus Detection in Water Systems
» Giardia lamblia Rapid Detection SaaS Platforms
» Mycobacterium avium Biofilm Control Treatment Solutions
 Norovirus Outbreak Prediction and Epidemiology Analytics
« Pathogenic E. coli Strain Identification Diagnostic Kits
« Chlorine Disinfection Efficacy Monitoring IoT Sensors

» Metagenomic Profiling Services for Water Quality Certification
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Respiratory Pathogen Microbiology
« Streptococcus pneumoniae Vaccine Serotype Surveillance
« Bordetella pertussis Toxin Production and Virulence
* Respiratory Syncytial Virus Genomics and Evolution
¢ Influenza Virus Surveillance and Characterization
* SARS-CoV-2 Variant Detection and Real-Time Sequencing Platforms
» Mycoplasma pneumoniae Antibiotic Resistance Testing and Reporting SaaS
« Legionella pneumophila Environmental Monitoring and Detection Service Solutions
* Rhinovirus Species Identification and Clinical Prediction Analytics Engine
 Parainfluenza Virus Multiplexed PCR Kit Manufacturing and Distribution

« Human Metapneumovirus Epidemiological Surveillance and Outbreak Prediction Platform

Bacterial Transcriptomics and Gene Regulation
 Global Transcriptome Analysis by RNA-Seq in Bacteria
« Sigma Factor Regulon Characterization
« Small RNA Identification and Function Studies
« Two-Component Signal Transduction System Studies
* Real-Time Bacterial Stress Response Monitoring SaaS Platform
« Pathogenic Virulence Gene Expression Prediction Software Suite
« Horizontal Gene Transfer Detection and Tracking Analytics Engine
* Promoter Architecture Mapping and Prediction Tool for Synthetic Biology
¢ Quorum Sensing Pathway Analysis and Biofilm Inhibition Platform

* Personalized Bacterial Transcriptome Biomarker Discovery for Diagnostics

Prion and Transmissible Spongiform Encephalopathies
« Prion Protein Conformational Change Studies
¢ TSE Diagnosis and Strain Characterization
¢ Prion Decontamination Method Development
» Chronic Wasting Disease Epidemiology and Detection
» Rapid Prion Detection Biosensor Platforms for Food Safety
» SaaS Prion Risk Assessment and Traceability Management Systems
 Therapeutic Prion Protein Misfolding Inhibitor Drug Development
« Industrial Prion Sterilization Validation and Verification Services
< Automated TSE Tissue Screening and Pathology Imaging Software

« Wildlife Prion Surveillance Monitoring and Reporting Network
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Veterinary Microbiology
« Livestock Pathogen Surveillance and Diagnostics
« Antimicrobial Resistance in Animal Agriculture
« Zoonotic Pathogen Transmission Studies
¢ Aquaculture Pathogen Management Strategies
* Veterinary Microbiome Analysis Platforms for Probiotic Development
» Real-Time Pathogen Detection Systems for Commercial Feed Mills
 Microbial Genomics Software for Companion Animal Infection Management
* Poultry Disease Prevention Analytics Using Environmental Microbiome Monitoring
« Biofilm Characterization Tools for Veterinary Pharmaceutical Development

« Equine and Bovine Respiratory Pathogen Profiling Services

Bacterial Secretion Systems
« Type Il Secretion System Assembly and Function
» Type IV Secretion System and Effector Delivery
» Type VI Secretion System Competitive Killing
« Effector Protein Function in Host Cells
* Type Il Secretion Pathway Optimization for Enzyme Production
« Bacterial Secretion-Based Diagnostic Kit Development Platform
* Type V Secretion System Protein Engineering SaaS
 Secretion System Inhibition Compounds for Antibiotic Development
* Quorum Sensing and Secretion Monitoring 0T Sensors

 Synthetic Biology Toolkit for Engineered Secretion Pathways

Soil-Borne Plant Pathogen Microbiology
* Fusarium Wilt Pathogen Characterization
» Agrobacterium tumefaciens Transformation Biology
* Rhizobium Nitrogen Fixation Symbiosis
« Biological Control of Soil-Borne Plant Pathogens
 Pythium Root Rot Detection and Diagnostic SaaS Platform
« Verticillium Wilt Risk Mapping and Field Management Software
* Beneficial Microbe Consortium Formulation and Quality Control Kit
« Sclerotinia Sclerotiorum Viability Assessment and Treatment Efficacy Tool
» Phytophthora Species Identification and Fungicide Resistance Monitoring System

« Soil Microbiome Profiling Service for Pathogen Risk Stratification
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Microbiome and Mental Health
» Gut-Brain Axis Microbiome Characterization
* Neurotransmitter Production by Gut Bacteria
 Probiotic Mental Health Intervention Studies
« Microbiome Modulation by Psychiatric Medications
» Microbiome Biomarker Discovery for Depression Diagnostics
» Personalized Psychobiotic Product Formulation SaaS Platform
« Short-Chain Fatty Acid Therapeutic Manufacturing and Delivery
» Al-Powered Microbiome-Psychiatric Phenotype Matching Engine
« Microbial Metabolite Monitoring Wearable and Sensor Technology

« Microbiome-Guided Antidepressant Adjunctive Therapy Selection

Viral Genomics and Evolution
« Viral Whole Genome Sequencing and Assembly
« Phylogenetic Analysis of Viral Evolution
« Quasispecies Diversity and Drug Resistance Evolution
* Recombination and Reassortment in Viral Evolution
« Real-time Viral Mutation Detection and Reporting Platforms
« Viral Strain Epidemiology Tracking and Outbreak Prediction Services
« Antiviral Resistance Evolution Prediction and Treatment Optimization Tools
¢ Viral Genome-to-Phenotype Translation and Functional Prediction Engines
« Synthetic Viral Evolution Simulation and Drug Development Acceleration Platforms

* Viral Genomic Data Integration and Multimodal Intelligence Platforms

Probiotics and Beneficial Microorganisms
« Lactobacillus and Bifidobacterium Health Effects
* Probiotic Survival During Processing and Storage
¢ Synbiotic Interaction Between Probiotics and Prebiotics
* Next Generation Probiotic Candidate Identification
« Probiotic Strain Efficacy Testing and Clinical Validation Platforms
» Personalized Microbiome Analysis and Custom Probiotic Formulation Services
 Production Optimization and Scale-Up Manufacturing for Probiotic Products
« Probiotic Stability Prediction and Shelf-Life Extension Technologies
* Regulatory Compliance and Health Claims Documentation for Probiotic Markets

« Probiotic Safety Screening and Antibiotic Resistance Testing Solutions
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Viral Immunology and Vaccine Development
* Live Attenuated Virus Vaccine Development
* Subunit Vaccine Antigen Identification and Optimization
* MRNA Vaccine Development for Viral Pathogens
* Viral Correlates of Protection Studies
« Viral Vector Engineering Platform for Gene Therapy Manufacturing
» Immunogenicity Prediction Software Using Al and Machine Learning
» Next-Generation Sequencing Data Analysis Suite for Viral Mutation Tracking
* Therapeutic Monoclonal Antibody Discovery and Optimization Platform
 Adjuvant Formulation Development and Clinical Testing Services

« Neutralizing Antibody Assay Standardization and Quality Control Software

Microbiome Engineering for Health Applications
« Probiotic Engineering for Therapeutic Delivery
« Fecal Microbiota Transplant Product Development
« Defined Bacterial Consortium Therapy Development
« Postbiotic Production and Therapeutic Application
« Microbiome Diagnostic Testing and Profiling SaaS Platform
« Targeted Antimicrobial Peptide Manufacturing for Dysbiosis Treatment
* Prebiotic Substrate Optimization and Fermentation Technology Platform
* Personalized Microbiome Modulation Treatment and Monitoring Service
« Oral Microbiome Engineering for Dental and Systemic Health Products

« Industrial Fermentation Strain Development and Licensing Services

Microbial Genetics of Drug Resistance
* Whole Genome Sequencing-Based Resistance Prediction
* Resistance Gene Acquisition by Mobile Genetic Elements
* Chromosomal Mutation-Mediated Resistance Mechanisms
» Collateral Sensitivity and Drug Combination Strategies
» Phenotypic Resistance Profiling SaaS Platforms for Rapid Testing
 Horizontal Gene Transfer Tracking and Surveillance Software Solutions
« Al-Powered Antibiotic Susceptibility Pattern Recognition Diagnostic Tools
« Personalized Treatment Selection Engine Based on Genetic Resistance Profiles
 Microbial Resistance Biomarker Discovery Platform for Drug Development

« Resistance Evolution Predictive Modeling Service for Antimicrobial Stewardship
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Marine and Aquatic Microbiology
« Marine Bacterial Diversity by Metagenomics
« Coral Reef Microbiome and Bleaching Studies
¢ Marine Natural Product Biosynthetic Pathways
 Bioluminescent Marine Bacteria Characterization
» Aquaculture Water Quality Monitoring SaaS Platform
« Harmful Algal Bloom Prediction Engine Using Al
« Biofouling Mitigation Enzyme Products for Marine Infrastructure
« Probiotic Microbial Consortium Development for Shellfish Aquaculture
» Marine Microbe-Based Bioremediation Services for Polluted Waters

« Microbial Metabolite Screening Platform for Marine Cosmetics

Outbreak Investigation Microbiology
* Whole Genome Sequencing for Outbreak Cluster Detection
» Foodborne Outbreak Source Attribution
« Hospital Outbreak Transmission Chain Reconstruction
« Environmental Sampling Strategies for Outbreak Sources
* Real-Time Pathogen Surveillance Dashboard SaaS Platform
« Automated Microbial Typing and Strain Differentiation Software
« Epidemiological Data Integration Engine for Multi-Source Analysis
« Rapid Antimicrobial Susceptibility Profiling Commercial Testing Service
« Predictive Outbreak Risk Modeling and Forecasting Analytics Tool

* Outbreak Investigation Specimen Chain-of-Custody Management System

Viral Hepatitis Microbiology
« Hepatitis B Virus Genotyping and Drug Resistance
* Hepatitis C Virus NS5A and NS5B Resistance Testing
¢ Hepatitis E Virus Zoonotic Transmission Studies
 Chronic Hepatitis B Natural History Studies
 Hepatitis A Virus Serological Multiplexing Diagnostic Platform
 Hepatitis D Viral Coinfection Detection and Monitoring Tool
« Viral Hepatitis Genotype Prediction Engine Using Machine Learning
« Hepatitis B Surface Antigen Escape Mutant Surveillance Network
« Direct Acting Antiviral Resistance Phenotyping Commercial Laboratory Service

« Hepatitis Viral Load Standardization Quality Control Software Suite
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Mycology and Fungal Pathogenesis
* Cryptococcus neoformans Capsule and Virulence
» Dermatophyte Infection Biology and Treatment
* Mucormycetes Invasive Infection Biology
* Emerging Fungal Pathogen Candida auris Studies
« Aspergillus fumigatus Antifungal Resistance Diagnostic Platform
» Candida Species Biofilm Inhibition Drug Discovery Tools
» Pneumocystis jirovecii Immunocompromised Host Infection Monitoring Service
« Histoplasma capsulatum Virulence Factor Exploitation Commercial Toolkit
« Blastomyces dermatitidis Environmental Detection and Risk Assessment Platform

« Coccidioides immitis Pulmonary Infection Severity Classification Algorithm

Microbial Natural Product Discovery
« Genome Mining for Secondary Metabolite Clusters
 Actinomycete Secondary Metabolite Screening
*« OSMAC Strategy for Silent Cluster Activation
« Biosynthetic Pathway Elucidation and Engineering
 High-Throughput Fermentation Optimization Platform for Metabolite Production
« Microbial Strain Library Database with Predictive Metabolite Profiling
* Metagenomic Mining Software for Novel Bioactive Compound Detection
* Contract Research Service for De Novo Natural Product Isolation and Characterization
 Synthetic Biology Toolkit for Heterologous Biosynthetic Pathway Expression

* Bioactivity Screening Service Platform with High-Content Analysis Integration

Microbiology of the Urinary Tract
« Uropathogenic E. coli Virulence Factor Studies
* Catheter-Associated UTI Biofilm Prevention
« Urinary Microbiome Characterization
» Recurrent UTI Persistence Mechanisms
» Rapid UTI Pathogen Detection and Antibiotic Susceptibility Platforms
* Al-Powered Urine Culture Analysis and Contamination Filtering Software
» Next-Generation Sequencing Services for Complex UTI Microbiome Analysis
« Biofilm-Targeting Antimicrobial Coating and Device Technologies
« Predictive Analytics Platforms for Recurrent UTI Risk Stratification

« Point-of-Care Molecular Diagnostic Devices for UTI Multiplex Testing
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Bacterial Motility and Chemotaxis
* Flagellar Assembly and Regulation Studies
* Chemoreceptor Signaling and CheY Phosphorylation
« Biofilm Formation Role of Flagella and Motility
* Type IV Pili-Mediated Motility Characterization
» Bacterial Swimming Speed Measurement Software Platform
» Chemotaxis Response Prediction Engine for Drug Discovery
* Real-time Motility Monitoring loT Sensor System
» Taxis Behavior Classification API for Biotech Automation
« Motility-based Bacterial Viability Testing Kit System

« Comparative Motility Analytics Benchmarking Database Service

Cystic Fibrosis Lung Microbiology
« Pseudomonas aeruginosa CF Lung Adaptation Studies
* CF Lung Microbiome Composition and Disease Severity
« Burkholderia cepacia Complex CF Pathogenesis
 Antimicrobial Treatment and Resistance Evolution in CF
¢ Real-Time CF Sputum Bacterial Load Monitoring SaaS Platform
« Al-Powered Polymicrobial Interaction Prediction Software for CF Airways
* Rapid Molecular Biofilm Detection and Antibiotic Susceptibility Testing Kit
« CF Patient Microbiome Stratification and Risk Stratification Analytics Engine
¢ Inhalation Delivery System Optimization Tool for Topical CF Antibiotics

¢ CF Lung Fungal and Atypical Pathogen Surveillance Database Network

Sexually Dimorphic Microbiome Differences
* Sex Hormone Effects on Gut Microbiome
* Vaginal Microbiome Health and Dysbiosis
* Microbiome Contributions to Sex-Biased Disease Risk
» Microbiome Changes During Pregnancy and Menopause
» Sex-Specific Microbiome Profiling and Diagnostic Platform
» Gender-Targeted Probiotic and Prebiotic Formulation Software
* Reproductive Health Microbiome Monitoring Wearable and App
« Male-Female Microbiome Risk Stratification Clinical Decision Support
« Sex-Dimorphic Microbiota Biomarker Discovery and Licensing Service

« Personalized Microbiome Nutrition Recommendations Engine for Sexes
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Viral Neurology and Neurotropism
» Herpes Simplex Virus Neuronal Latency and Reactivation
» Rabies Virus Neuroinvasion and Spread
* COVID-19 Neurological Manifestation Virology
* Arbovirus Encephalitis Pathogenesis Studies
» West Nile Virus CNS Infection Diagnostic Platform
« Enterovirus Neurovirulence Prediction Al and Risk Scoring
» Cytomegalovirus Ventriculoencephalitis Monitoring and Treatment Tools
» Measles Subacute Sclerosing Panencephalitis Early Detection Service
« Flavivirus Blood-Brain Barrier Permeability Assessment Tool

« Poliovirus and Non-Polio Enterovirus Paralysis Risk Stratification

Microbiology of Oral Cavity
« Dental Caries Microbiome and Streptococcus mutans
« Periodontal Disease Subgingival Microbiome
« Oral Microbiome and Systemic Disease Connections
« Oral Candidiasis Pathogenesis and Treatment
« Oral Biofilm Detection and Real-Time Monitoring SaaS
« Halitosis Microbiome Analysis and Breath Odor Treatment Solutions
« Oral Microbiome Personalized Probiotic Product Development
 Implant-Associated Oral Microbiome Failure Prediction Platform
« Antibiotic Resistance Testing and Targeted Microbial Therapy Tools

* Tongue Microbiome Composition Analysis and Coating Treatment Systems

Microbial Biogeography
« Distance-Decay Relationships in Microbial Communities
* Biogeographic Drivers of Microbial Diversity
« Rare Biosphere and Seed Bank Studies
» Human Microbiome Biogeography Across Body Sites
» Microbial Sourcing and Geographic Origin Authentication Platform
» Environmental Microbiome Monitoring for Contamination Detection Systems
« Climate-Driven Microbial Predictive Analytics for Agricultural Resilience
« Biogeographic Microbial Strain Discovery and Commercialization Workflow
« Personalized Medicine Microbiota Mapping Across Geographic Patient Populations

« Spatial Microbial Ecology Modeling for Industrial Bioreactor Optimization
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Bacterial Cell Biology
¢ Cell Division and FtsZ Ring Dynamics
* Nucleoid Organization and Chromosome Segregation
* Bacterial Cell Shape Determination Mechanisms
 Protein Localization and Polar Sorting in Bacteria
« Bacterial Membrane Dynamics Monitoring and Real-Time Analysis Platform
« Cell Wall Synthesis Inhibitor Screening Tool and Drug Discovery Service
« Bacterial Flagella and Motility Phenotyping Diagnostic Equipment
» Ribosomal RNA and Protein Synthesis Efficiency Optimization Toolkit
« Bacterial Stress Response and Stationary Phase Survival Modeling Platform

« Horizontal Gene Transfer Detection and Plasmid Conjugation Tracking System

Gastrointestinal Pathogen Biology
« Enterohemorrhagic E. coli Shiga Toxin Biology
» Salmonella Invasion and Intracellular Survival
« Helicobacter pylori Gastric Colonization
« Norovirus Outbreak Epidemiology and Biology
« Campylobacter Thermotolerance Mechanisms for Food Safety Analytics
« Clostridium difficile Spore Resistance Testing and Environmental Remediation
« Vibrio cholerae Virulence Factor Expression in Wastewater Detection
« Giardia lamblia Cyst Viability Assessment for Filtration Validation
 Cryptosporidium Oocyst Resistance Profiling for Disinfectant Development

« Listeria monocytogenes Cold-Chain Adaptation for Predictive Shelf-Life Models

Emerging Infectious Disease Preparedness
* Novel Pathogen Rapid Characterization Protocols
* Pandemic Influenza Preparedness Studies
* One Health Zoonotic Disease Surveillance
« Biosafety Protocol Development for Dangerous Pathogens
» Real-time Pathogen Genomic Sequencing and Cloud Analytics Platform
« Predictive Disease Outbreak Risk Assessment and Forecasting Software
« Automated Antimicrobial Susceptibility Testing and Resistance Profiling Solution
« Distributed Biodefense Laboratory Network Management and Data Integration System
 Point-of-Care Multiplex Pathogen Detection Device with Connectivity

« Institutional Pandemic Response Planning and Supply Chain Optimization Tool
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Microbial Natural Product Discovery
« Silent Biosynthetic Gene Cluster Activation
* Genome Mining for Novel Antibiotic Discovery
« Co-culture Strategies for Metabolite Induction
« OSMAC Approach for Compound Diversification
 High-Throughput Fermentation Screening Platform for Strain Optimization
« Al-Powered Bioinformatic Tool for Metabolic Pathway Prediction and Validation
 Microbial Strain Library and Taxonomy Database Subscription Service
» Chemical Diversity Analytics Engine for Natural Product Cluster Ranking
« Microbial Cultivation Optimization Service Using Environmental Parameter Modulation

« Competitive Exclusion Analysis Tool for Co-culture Metabolite Enhancement Prediction

Microbiome and Autoimmune Disease
« Gut Microbiome in Multiple Sclerosis Studies
* Rheumatoid Arthritis Microbiome Associations
» Type 1 Diabetes Microbiome Longitudinal Studies
« Fecal Microbiota Transplantation for Autoimmunity
« Microbiome Biomarker Discovery Platform for Lupus Diagnosis
« Probiotic Formulation Optimization Software for Celiac Disease
* Real-time Microbiome Monitoring Wearable Integration Service
 Microbial Dysbiosis Correction Algorithm for Psoriatic Arthritis
* Microbiome Stratification Engine for Immunotherapy Response Prediction

» Commercial Strain Bank and Microbiome Profiling Service Suite

Bacterial Persister Cells and Tolerance
* Persister Cell Formation Mechanism Studies
« Toxin-Antitoxin System Role in Persistence
« Persister Cell Resuscitation and Relapse
 Anti-Persister Drug Strategy Development
* Persister Cell Detection and Diagnostic Platform
» Bacterial Tolerance Prediction Software for Antibiotic Development
« Persister Cell Targeting Adjuvant Compounds Manufacturing Service
» Real-Time Biofilm Persistence Monitoring Equipment and Analytics
* Persister Cell Genomic Database and Strain Classification Tool

« Clinical Trial Design Service for Persister-Aware Infection Studies
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Archaea Biology and Extremophiles
« Thermophilic Archaea Enzyme Discovery
« Halophilic Archaea Salt Adaptation Mechanisms
* Methanogenic Archaea Physiology Studies
* Archaeal Cell Biology and Division Mechanisms
» Psychrophilic Archaea Biocatalyst Production Platform
« Acidophilic Archaea Mining Bioleaching Commercial Services
» Archaeal Extremophile Strain Bank Licensing Platform
» High-Pressure Barophilic Archaea Enzyme Characterization Tools
« Radioresistant Archaea Bioremediation Consulting Services

« Syntrophic Archaea Community Modeling Analytics Dashboard

Microbial Genomics and Comparative Genomics
« Pathogenicity Island Identification and Evolution
« Core and Pan-Genome Analysis of Bacterial Species
* Mobile Genetic Element Catalog in Bacteria
« Comparative Genomics of Bacterial Pathogens
 Antimicrobial Resistance Gene Prediction and Risk Stratification Platform
« Horizontal Gene Transfer Detection and Genomic Stability Assessment Tool
* Metagenomic Species Profiling and Taxonomic Abundance Quantification Engine
« Strain Differentiation and Epidemiological Tracking via Genomic Signatures
« Synteny Visualization and Cross-Species Genomic Architecture Comparison Portal

 Functional Genomic Element Annotation and Metabolic Pathway Reconstruction Tool

Microbiome Engineering and Manipulation
« Defined Bacterial Community Reconstruction
* Phage-Mediated Microbiome Editing
« Dietary Interventions for Microbiome Modulation
 Synthetic Microbial Community Design
« Probiotic Strain Screening and Efficacy Validation Platforms
» Personalized Microbiome Testing and Recommendation SaaS Solutions
» Microbiome-Targeted Drug Development and Biomarker Discovery Tools
« Fermentation Optimization and Scale-Up Process Automation Systems
« Microbiome Stability Enhancement and Shelf-Life Extension Technologies

« Microbial Metabolite Production and Bioactive Compound Extraction Platforms
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Bacterial Iron Acquisition and Siderophores
« Siderophore Biosynthesis Pathway Characterization
* Iron Regulation by Fur and Related Proteins
« Siderophore-Antibiotic Conjugate Development
« Iron Competition in Host-Pathogen Interactions
« Siderophore Detection and Quantification SaaS Platform
« Bacterial Iron Chelation Inhibitor Drug Discovery Suite
« Pathogenic Siderophore Biosynthesis Inhibition Commercial Assays
 Microbial Iron Homeostasis Monitoring Software for Bioreactors
« Siderophore-Based Targeted Antimicrobial Delivery Platform Service

« Iron Acquisition Virulence Factor Prediction and Ranking Tool

Microbiology of Chronic Wounds
* Diabetic Foot Ulcer Microbiome Characterization
« Biofilm Role in Chronic Wound Non-Healing
« Wound Biofilm Disruption Treatment Strategies
« Bacteriophage Therapy for Wound Infections
« Rapid Pathogen Detection and Identification SaaS Platform
« Antimicrobial Wound Dressing with Real-time Moisture Sensing
» Multispecies Biofilm Metabolic Analysis and Drug Screening Tool
« Chronic Wound Microbiome Profiling and Treatment Recommendation Engine
* Topical Probiotic Formulation for Competitive Pathogen Exclusion

* Wound Microbiota Standardization Protocol and Quality Control Suite

Intracellular Bacterial Pathogens
* Mycobacterium tuberculosis Phagosome Evasion
* Coxiella burnetii Q Fever Intracellular Biology
« Listeria Actin-Based Motility and Cell-to-Cell Spread
« Brucella Stealth Pathogen Intracellular Niche
» Salmonella Vacuole Dynamics Diagnostic Platform
« Shigella Intestinal Invasion Biomarker Discovery Service
* Rickettsia Endothelial Infection Surveillance SaaS Solution
« Legionella Phagosomal Replication Prevention Therapeutic Kit
« Chlamydia Inclusion Formation Inhibitor Drug Development Platform

« Bartonella Endothelial Adherence Detection Commercial Assay
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Skin Microbiome and Dermatology
¢ Healthy Skin Microbiome Diversity and Functions
* Atopic Dermatitis Microbiome Dysbiosis
¢ Acne Vulgaris Cutibacterium acnes Studies
* Wound Healing Microbiome Interventions
« Psoriasis Microbiome Profiling and Therapeutic Targeting
» Rosacea Microbiome Analysis and Demodex Management Solutions
» Seborrheic Dermatitis Microbiota Monitoring and Cosmetic Solutions
« Fungal Skin Infection Microbiome Detection and Treatment Tools
« Sensitive Skin Microbiome Barrier Repair and Cosmeceutical Platform

« Antibiotic Resistance Surveillance in Skin Pathogens and Microbiome

Antifungal Drug Development
* New Azole Antifungal Development and Testing
« Cell Wall-Targeting Antifungal Discovery
¢ Antifungal Combination Therapy Studies
* Azole Resistance Mechanism Characterization
« Echinocandin Efficacy Screening Platform and Rapid Testing
¢ Antifungal Pharmacokinetics Modeling Software Suite
¢ Fungal Biofilm Susceptibility Testing and Analysis Tools
« Antifungal Resistance Mutation Database and Predictive Analytics
« Polyene Antifungal Formulation Optimization Consulting Service

« Antifungal Drug-Drug Interaction Prediction Platform

Microbiology of Cancer Associations
« Helicobacter pylori Gastric Cancer Risk Studies
 Fusobacterium nucleatum Colorectal Cancer Association
* HPV Oncogenesis and Cervical Cancer Prevention
» Tumor Microbiome Composition and Treatment Response
« Oral Microbiome Diagnostics Platform for Pancreatic Cancer Screening
» Microbiome-Targeted Therapeutics Development Suite for Gastric Malignancies
« Bacterial Metabolite Profiling Tools for Breast Cancer Risk Assessment
« Lung Cancer Microbiome Monitoring System for Treatment Optimization
« Liver Microbiota Sequencing Service for Hepatocellular Carcinoma Prevention

« Pathogenic Bacteria Detection Kit for Ovarian Cancer Biomarker Discovery
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Microbial Biogeochemical Cycling
« Nitrogen Cycling Microbial Community Studies
« Sulfur Cycling Bacteria in Sediments
* Methane Oxidation and Methanotrophic Bacteria
e Carbon Cycling in Ocean Microbial Communities
» Phosphorus Cycling Bioaugmentation Products for Agriculture
« Iron Oxidation Bioremediation SaaS Platform for Mining
» Anaerobic Digestion Microbial Optimization Tools for Biogas
« Nitrogen Fixation Biofertilizer Microbial Consortia Platform
 Xenobiotic Degradation Microbial Screening and Deployment Services

« Biofilm-Based Wastewater Treatment Reactor Systems and Services

Respiratory Microbiome and Lung Health
 Healthy Lung Microbiome Characterization
« COPD Lung Microbiome and Exacerbations
« Asthma Microbiome Early Life Colonization
« ICU Ventilator-Associated Pneumonia Microbiology
« Cystic Fibrosis Microbiome Progression Monitoring SaaS
* Tuberculosis Drug Resistance Microbiome Prediction Analytics Tool
« Immunocompromised Patient Opportunistic Pathogen Early Detection Service
« Chronic Rhinosinusitis Biofilm Microbiome Mapping and Treatment Platform
« Bronchiectasis Microbiome-Guided Personalized Antibiotic Stewardship Software

* Post-Infectious Airway Microbiome Recovery Biomarker Testing Service

Microbiome and Obesity
» Gut Microbiome Differences in Obese Individuals
« Short Chain Fatty Acid Production and Host Metabolism
« Microbiome Changes After Bariatric Surgery
« Bile Acid Transformation by Gut Microbiome
* Probiotic Formulation Optimization Using Metagenomic Profiling
» Microbiome-Based Biomarker Discovery for Obesity Risk Prediction
* Postbiotics and Fermentation Metabolite Production at Commercial Scale
» Microbiome Sequencing Analytics Platform for Clinical Weight Management
« Prebiotic Fiber Design Targeting Specific Obesity-Associated Microbes

« Microbiome Restoration Consulting Services for Pharmaceutical Drug Development

www.nthrys.com | Page 27 of 75


https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/nitrogen-cycling-microbial-community-studies
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/sulfur-cycling-bacteria-in-sediments
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/methane-oxidation-and-methanotrophic-bacteria
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/carbon-cycling-in-ocean-microbial-communities
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/phosphorus-cycling-bioaugmentation-products-agriculture
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/iron-oxidation-bioremediation-saas-platform-mining
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/anaerobic-digestion-microbial-optimization-tools-biogas
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/nitrogen-fixation-biofertilizer-microbial-consortia-platform
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/xenobiotic-degradation-microbial-screening-deployment-services
https://projects.nthrys.com/microbiology/microbial-biogeochemical-cycling/biofilm-based-wastewater-treatment-reactor-systems-services
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/healthy-lung-microbiome-characterization
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/copd-lung-microbiome-and-exacerbations
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/asthma-microbiome-early-life-colonization
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/icu-ventilator-associated-pneumonia-microbiology
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/cystic-fibrosis-microbiome-progression-monitoring-saas
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/tuberculosis-drug-resistance-microbiome-prediction-analytics-tool
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/immunocompromised-patient-opportunistic-pathogen-early-detection-service
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/chronic-rhinosinusitis-biofilm-microbiome-mapping-and-treatment-platform
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/bronchiectasis-microbiome-guided-personalized-antibiotic-stewardship-software
https://projects.nthrys.com/microbiology/respiratory-microbiome-and-lung-health/post-infectious-airway-microbiome-recovery-biomarker-testing-service
https://projects.nthrys.com/microbiology/microbiome-and-obesity/gut-microbiome-differences-in-obese-individuals
https://projects.nthrys.com/microbiology/microbiome-and-obesity/short-chain-fatty-acid-production-and-host-metabolism
https://projects.nthrys.com/microbiology/microbiome-and-obesity/microbiome-changes-after-bariatric-surgery
https://projects.nthrys.com/microbiology/microbiome-and-obesity/bile-acid-transformation-by-gut-microbiome
https://projects.nthrys.com/microbiology/microbiome-and-obesity/probiotic-formulation-optimization-metagenomic-profiling
https://projects.nthrys.com/microbiology/microbiome-and-obesity/microbiome-biomarker-discovery-obesity-risk-prediction
https://projects.nthrys.com/microbiology/microbiome-and-obesity/postbiotics-fermentation-metabolite-production-commercial-scale
https://projects.nthrys.com/microbiology/microbiome-and-obesity/microbiome-sequencing-analytics-platform-clinical-weight-management
https://projects.nthrys.com/microbiology/microbiome-and-obesity/prebiotic-fiber-design-targeting-obesity-microbes
https://projects.nthrys.com/microbiology/microbiome-and-obesity/microbiome-restoration-consulting-pharmaceutical-drug-development

HIV and Retroviral Biology
« HIV Latency Reservoir Characterization
* Antiretroviral Drug Resistance Monitoring
« HIV Accessory Protein Function Studies
« Broadly Neutralizing Antibody Development for HIV
« Viral Replication Kinetics Modeling Software Platform
» Real-Time Retroviral Integration Site Detection System
* Immune Escape Variant Prediction Analytics Service
* Retroviral Vector Manufacturing Quality Control Suite
« HIV Envelope Pseudotype Screening and Selection Platform

« Patient Viral Load Trajectory Monitoring Dashboard

Sepsis Microbiology and Blood Infections
« Blood Culture Methods and Rapid Identification
« Staphylococcus aureus Bloodstream Infection Pathogenesis
« Gram-Negative Bacteremia Endotoxin Effects
« Candida Bloodstream Infection Diagnostic Methods
« Polymicrobial Sepsis Detection Algorithms and Al Platforms
¢ Antimicrobial Susceptibility Testing Automation Software Solutions
« Fungal and Yeast Bloodstream Infection Point-of-Care Diagnostics
« Sepsis Biomarker Multiplexing Immunoassay Commercial Kits
* Gram-Positive Cocci Phenotypic and Molecular Identification Platforms

 Bloodstream Infection Predictive Analytics and Clinical Decision Support

Microbiology of Inflammatory Bowel Disease
« Dysbiosis Patterns in Crohn's Disease
« Ulcerative Colitis Mucosal Microbiome Studies
¢ Adherent-Invasive E. coli in IBD Pathogenesis
» Microbiome-Based Biomarkers for IBD Activity
« Probiotic Strain Selection Algorithms for IBD Patient Stratification
» Real-Time Microbiota Monitoring SaaS for Clinical Trial Management
» Pathogenic Bacterial Detection Kits Using Rapid Multiplexed gPCR
« Fecal Microbiota Transplantation Product Manufacturing and Certification Services
« Metabolomic Biomarker Platforms for Treatment Response Prediction in IBD

< Antimicrobial Resistance Gene Surveillance Tools for IBD Microbiome Management
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Molecular Epidemiology of Pathogens
* MLST Typing for Clonal Cluster Identification
* SNP-Based Phylogenetics for Transmission Mapping
« Antimicrobial Resistance Gene Dissemination Tracking
* Genomic Surveillance of Vaccine-Preventable Diseases
* Real-Time Outbreak Detection SaaS Platform
» Pathogen Population Structure Analytics Engine
* Horizontal Gene Transfer Risk Assessment Tool
» Multi-Locus Sequence Typing Database Management Software
« Zoonotic Spillover Risk Prediction Analytics

« Clinical Isolate Bioinformatics Reporting and Interpretation Service

Microplastic and Plastic Pollution Microbiology
« Plastisphere Microbial Community Characterization
« Plastic-Degrading Enzyme Discovery and Optimization
« Antibiotic Resistance Gene Spread on Microplastics
» Pathogen Association with Microplastic Surfaces
 Microplastic Biofilm Detection and Monitoring SaaS Platform
» Microbe-Based Plastic Degradation Bioreactor Commercial Systems
 Microplastic Toxicity Assessment and Safety Testing Suite
* Plastic Leachate Microbial Metabolite Profiling Diagnostic Tool
« Environmental Microplastic Sampling and Microbial Analysis Services

* Plastic-Associated Microbial Resistance Tracking and Prediction Engine

Viral Hemorrhagic Fever Biology
* Ebola Virus Pathogenesis Mechanism Studies
* Dengue Virus Antibody-Dependent Enhancement
¢ Hantavirus Pulmonary Syndrome Pathogenesis
 Crimean-Congo Hemorrhagic Fever Antiviral Development
* Lassa Virus Real-Time Diagnostic PCR Kit Platform
» Marburg Virus Neutralizing Antibody SaaS Discovery Engine
« Rift Valley Fever Epidemiological Surveillance Software Suite
« Yellow Fever Vaccine Efficacy Biomarker Testing Service
« Bunyavirus Replication Inhibitor Screening Platform Tool

« Hemorrhagic Fever Biomarker Prediction Algorithm Commercial License
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Microbiology of Peritoneum and Abdominal Infections
« Spontaneous Bacterial Peritonitis Microbiology
« Intra-Abdominal Infection Polymicrobial Communities
« Peritoneal Dialysis-Associated Infection Pathogens
« Appendicitis Microbiome Characterization
» Peritonitis Pathogen Identification SaaS Platform
» Secondary Peritonitis Microbial Resistance Profiling Tools
« Post-Surgical Abdominal Infection Surveillance Analytics
« Abscess Fluid Microbiome Diagnostic Testing Services
« Polymicrobial Community Prediction Machine Learning Models

» Peritoneal Infection Risk Stratification Biomarker Platform

Rickettsial and Obligate Intracellular Infections
« Rickettsia Species Identification and Phylogenetics
« Anaplasma and Ehrlichia Host Cell Biology
« Coxiella burnetii Diagnostic Method Development
« Orientia tsutsugamushi Scrub Typhus Biology
« Tick-Borne Pathogen Real-Time PCR Assay Kits
« Cloud-Based Rickettsial Epidemiology Surveillance Platform
« Antibiotic Susceptibility Testing Microfluidic Device System
* Next-Generation Sequencing Data Analysis Pipeline Software
« Immunochromatographic Rapid Diagnostic Test Strips

» Host-Pathogen Interaction Modeling Computational Service

Microbiome and Colorectal Cancer
« Fecal Microbiome Biomarkers for CRC Screening
¢ Fusobacterium and Bacteroides CRC Associations
« Colibactin-Producing E. coli in CRC
» Microbiome Modulation of Immunotherapy in CRC
» Microbiome-Based CRC Risk Stratification SaaS Platform
* Probiotic and Postbiotic Formulations Targeting CRC Prevention
* Metagenomic Sequencing Services for Oncology Risk Assessment
« Dysbhiosis-Correcting Therapeutic Dietary Supplement Line
« Bacterial Metabolite Biomarker Detection Kit for Clinics

« Al-Powered Microbiome Data Integration for Immunotherapy Response
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Microbiology of Transplantation
« Cytomegalovirus Reactivation in Transplant Patients
 Post-Transplant Infection Prophylaxis Strategies
* Microbiome Reconstitution After Bone Marrow Transplant
* BK Virus Nephropathy Diagnosis and Management
 Al-Powered Fungal Infection Detection in Transplant Recipients
» Real-Time Bacterial Resistance Monitoring SaaS for Transplant Centers
» Donor Microbiome Assessment and Transmission Risk Analytics Platform
» Immunosuppression-Adjusted Infection Prophylaxis Protocol Software
 Polyomavirus Viral Load Monitoring and Management Decision Tool

« Transplant Recipient Mycobacterial Infection Surveillance Network

Microbial Cell-Cell Interactions
« Syntrophic Metabolic Partnerships in Anaerobes
« Predatory Bacteria Bdellovibrio Biology
« Bacterial Toxin-Mediated Competition Studies
« Mutualistic Associations Between Microorganisms
* Quorum Sensing Inhibition Platforms for Biofilm Disruption
« Horizontal Gene Transfer Detection Tools for Quality Control
« Microbial Competition Modeling Software for Strain Selection
 Secreted Antimicrobial Peptide Discovery and Optimization Services
* Microbial Aggregate Formation Analytics for Bioprocess Optimization

* Contact-Dependent Inhibition System Engineering for Microbial Control

Viral Entry and Receptor Biology
* SARS-CoV-2 ACE2 Receptor Binding and Variants
* Influenza Hemagglutinin Receptor Specificity
« HIV CD4 and Co-Receptor Entry Studies
» Novel Viral Entry Receptor Identification
« Viral Receptor Binding Domain Screening Platform
* Real-time Viral Entry Kinetics Analysis SaaS Tool
» Recombinant Receptor Protein Production and Purification Service
« Membrane Protein Expression Optimization Technology for Viral Receptors
» Multiplex Receptor-Ligand Interaction Characterization Service

« Emerging Zoonotic Virus Receptor Prediction and Validation Platform
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Clostridioides difficile Biology
« C. difficile Toxin Production and Regulation
« C. difficile Spore Formation and Germination
* Microbiome Restoration for CDI Treatment
« C. difficile Hypervirulent Strain Characterization
» Rapid C. difficile Detection and Identification Diagnostic Platforms
« C. difficile Antimicrobial Susceptibility Testing Software and Services
« Probiotic and Biofilm-Disrupting Therapeutic Development for CDI
« Environmental Surveillance and Hospital Contamination Monitoring Systems
« Fecal Microbiota Transplantation Processing and Quality Assurance Platforms

« Genomic Epidemiology and Outbreak Tracking Intelligence Platforms

Fungal-Bacterial Interactions
« Polymicrobial Infection Candida-Staphylococcus Biology
» Candida-Bacterial Microbiome Interactions in Gut
¢ Antifungal Resistance from Bacterial Microbiome
« Trichoderma Biocontrol of Fungal Pathogens
« Bacterial Quorum Sensing Inhibition Platform for Fungal Control
« Mycotoxin-Producing Bacterial Consortium Detection and Monitoring Service
« Probiotic Fungal-Bacterial Synergy Formulation Development Tool
« Competitive Exclusion Biofilm Engineering for Industrial Fermentation
* Fungal-Bacterial Metabolite Interaction Database and Prediction Engine

* Wound Care Biofilm Management with Engineered Antagonistic Microbial Consortia

Pandemic Preparedness and Response
« Pandemic Pathogen Surveillance System Development
» Cross-Reactive Immune Response Studies
¢ Rapid Vaccine Platform Development for Emerging Pathogens
* Non-Pharmaceutical Intervention Effectiveness Studies
» Al-Powered Pathogen Mutation Prediction and Variant Forecasting Platform
» Decentralized Laboratory Testing Network for Real-Time Diagnostic Verification

» Therapeutic Monoclonal Antibody Production Acceleration Service for Pandemic
Response

* Microbial Outbreak Risk Intelligence Platform with Predictive Epidemiological Analytics
« High-Throughput Antimicrobial Resistance Screening and Drug Efficacy Testing Service

« Pandemic Preparedness Supply Chain Visibility and Logistics Optimization Software
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Microbiology of Extreme Environments
* Deep Sea Microbial Community Metagenomics
» Cryosphere Microbial Ecology Studies
« Acid Mine Drainage Microbial Ecology
e Space and Simulated Microgravity Microbiology
» Thermophile Enzyme Production Platform for Industrial Biotech
« Halophile Bioproduction Tools for Pharmaceutical Manufacturing
» Hyperbaric Microbial Fermentation System for Food Tech
« Radiation-Resistant Microbe Bioremediation Service Solutions
« Alkaliphile Bioprocess Optimization Platform for Cosmetics

« Psychrophile Cold-Chain Biotechnology Consulting and Strain Bank

Microbiome and Immune Development
« Neonatal Microbiome Colonization and Immune Priming
 Cesarean Section and Microbiome Development
* Breast Milk Microbiome and Infant Health
« Hygiene Hypothesis and Microbial Exposures
* Probiotic Formulations and Microbiome Restoration Platforms
« Microbiome Profiling and Personalized Health Analytics Software
* Prebiotic Supplement Lines for Immune Development Enhancement
* Microbial Screening Diagnostics and Risk Assessment Tools
* Fermented Food and Functional Beverage Product Lines

» Environmental Microbiome Monitoring and Home Health Intelligence

Viral Oncology and Cancer-Causing Viruses
 Epstein-Barr Virus Latency Programs in Lymphoma
¢ HTLV-1 Transformation and Adult T Cell Leukemia
* HBV and HCV Hepatocellular Carcinoma Development
» Merkel Cell Polyomavirus Oncogenesis Studies
» HPV Genotyping and Cervical Cancer Risk Stratification Platform
» Human Papillomavirus Vaccine Efficacy Monitoring and Surveillance Tools
» Kaposi Sarcoma Herpesvirus Detection and AIDS-Related Cancer Diagnostics
« JC Polyomavirus Progressive Multifocal Leukoencephalopathy Risk Assessment
« Parvovirus B19 Associated Lymphoproliferative Disorder Screening Suite

» Merkel Cell Polyomavirus Skin Cancer Surveillance and Immunotherapy Prediction
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Microbial Production of Therapeutic Proteins
* Recombinant Protein Expression Optimization in E. coli
* Yeast Expression Systems for Glycosylated Proteins
¢ Inclusion Body Refolding for Industrial Proteins
¢ Microbial Production of Vaccine Antigens
* Filamentous Fungal Fermentation Optimization Platform
« Cell-Free Protein Synthesis Service for Rapid Prototyping
 Secretory Pathway Engineering Toolkit for Microbial Hosts
» High-Throughput Strain Development Screening Platform
« Post-Translational Modification Engine for Microbial Systems

« Real-Time Bioprocess Analytics and Control Software

Bacterial Regulation of Virulence
 Global Regulator Control of Virulence Gene Expression
« Environmental Signal Integration in Virulence Control
« Virulence Plasmid Regulation Studies
« Phase Variation and Antigenic Variation Mechanisms
* Quorum Sensing Inhibition Platform for Biofilm Prevention
« Bacterial Two Component System Diagnostic Tool Suite
« Post Translational Modification Tracking Service for Virulence
* Horizontal Gene Transfer Risk Assessment Commercial Tool
« Nutrient Starvation Response Virulence Profiling Platform

* Transcriptional Repressor Mapping Software for Virulence Control

Microbiology of Implant Infections
« Prosthetic Joint Infection Biofilm Biology
« Cardiac Device Infection Pathogenesis
« Antibiotic-Eluting Material Development
 Staphylococcal Implant Infection Immune Evasion
« Implant Surface Microbial Adhesion Detection SaaS Platform
» Polymicrobial Implant Infection Diagnostic Test Kit Commercial
« Biofilm-Disrupting Implant Coating Nanotechnology Commercial Products
 Implant Infection Risk Prediction Analytics Enterprise Software
« Gram-Negative Biofilm Tolerance Antimicrobial Agent Development

« Post-Implant Infection Microbiome Monitoring Wearable Device Service
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Coronavirus Biology and COVID-19
* SARS-CoV-2 Variant Immune Evasion Studies
* Long COVID Microbiological Mechanisms
* Antiviral Drug Development Against Coronaviruses
¢ Animal Reservoir Coronavirus Diversity Studies
» Rapid Coronavirus Diagnostic Assay Development and Commercialization
» Coronavirus Surveillance and Sequencing Data Analytics SaaS
» Coronavirus Spike Protein Binding Interaction Screening Tools
« Post-Infection Coronavirus Persistence Detection and Monitoring
 Zoonotic Coronavirus Spillover Risk Assessment and Prediction

« Coronavirus Host Cell Vulnerability Profiling for Therapeutics

Industrial Fermentation Microbiology
« Yeast Strain Development for Ethanol Production
* Lactic Acid Bacteria in Food Fermentation
« Citric Acid Production by Aspergillus niger
« Bioreactor Scale-Up Challenges in Microbial Fermentation
* Probiotics Manufacturing and Quality Control Systems
« Precision Microbial Strain Selection and Screening Tools
« Bioprocess Analytics Platform for Metabolite Optimization
» Contamination Detection and Prevention loT Devices
* Enzyme Production Fermentation Process Automation

* Brewery and Beverage Fermentation Intelligence Platform

Microbiology of HIV/AIDS Opportunistic Infections
* Pneumocystis jirovecii Pneumonia Biology
* Cryptococcal Meningitis in AIDS Patients
« Toxoplasma gondii Reactivation in AIDS
» Mycobacterium avium Complex Disseminated Infection
» Cytomegalovirus Retinitis Diagnostic Al Platform
» Candida Species Identification and Antifungal Susceptibility Testing
* Tuberculosis-HIV Coinfection Risk Stratification Analytics
« Microsporidium Infection Monitoring and Treatment Tracking Software
» Herpes Simplex Virus Reactivation Prevention Decision Support Tool

« Cryptosporidium Parvum Load Quantification and Prognosis Platform
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Microbiology of Neonatal Infections
« Group B Streptococcus Neonatal Sepsis Prevention
« Early-Onset Neonatal Sepsis Pathogen Characterization
 Late-Onset Neonatal Sepsis Epidemiology in NICUs
¢ Congenital CMV Detection and Prevention
» Rapid Fungal Infection Diagnostics Platform for Neonatal ICUs
» Al-Powered Neonatal Infection Risk Stratification SaaS Solution
 Antimicrobial Stewardship Monitoring Tools for Neonatal Units
« Maternal-Fetal Infection Transmission Detection and Tracking System
« Neonatal Bacterial Culture Optimization and Reporting Ecosystem

« Preventive Probiotic Formulations and Efficacy Validation Services

Mycobacterium leprae and Leprosy
« Mycobacterium leprae Genomics and Biology
« Leprosy Diagnosis by PCR Methods
« Drug Resistance in Leprosy Treatment
 Leprosy Reversal Reaction Immunology Studies
 Leprosy Patient Management SaaS Platform Integration
* Rapid Mycobacterium leprae Detection Kit Manufacturing
« Leprosy Disability Prevention and Rehabilitation Services
¢ Antimicrobial Drug Susceptibility Testing Commercial Platform
 Leprosy Epidemiological Surveillance and Prediction Software

* Leprosy Immunotherapy Development and Biomarker Services

Viral Tropism and Host Range Determinants
¢ Influenza Host Specificity and Pandemic Risk
« Bat Coronavirus Spike Protein Receptor Usage
¢ Parvovirus Host Range Expansion Studies
 Arboviruses Vector Competence Determinants
» Enterovirus Tissue Tropism Prediction SaaS Platform
» Herpesvirus Neurotropism Detection Commercial Kit
« Rotavirus Animal Model Host Adaptation Software
» Dengue Mosquito Vector Competence Assessment Tool
« Paramyxovirus Cross-Species Spillover Risk Analytics

« Filovirus Cellular Entry Mechanism Screening Service
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Microbiology of Soil Health and Agriculture
* Plant Growth-Promoting Rhizobacteria Studies
* Soil Microbiome and Crop Yield Correlations
* Biofertilizer Development and Field Testing
« Antibiotic Resistance in Agricultural Soil Microbiomes
* Precision Soil Diagnostics Platform for Real-Time Microbial Analysis
« Biocontrol Microbial Consortia Products Against Agricultural Pathogens
 Microbial Inoculant Quality Assurance and Testing Service Network
* Soil Carbon Sequestration Monitoring Through Microbial Biomarkers
« Customizable Fermentation Bioreactor Systems for On-Farm Microbial Production

« Microbial Diversity Indices Software for Soil Health Certification Programs

Microbiology of Catheter and Device Infections
« Central Line-Associated Bloodstream Infection Prevention
« Urinary Catheter Biofilm Dynamics
« Peritoneal Dialysis Catheter Infection Microbiology
« Ventriculoperitoneal Shunt Infection Studies
* Arteriovenous Fistula Infection Detection SaaS Platform
« Antimicrobial Coating Technology for Implanted Medical Devices
* Chest Tube Biofilm Risk Stratification and Management Software
* Mechanical Heart Assist Device Infection Surveillance Service
* Endotracheal Tube Surface Modification Product Line

* Wound Drainage System Microbial Intelligence Analytics Tool

Virus-Like Particle Technology
* Plant Virus VLP Display Platform Development
* Bacteriophage VLP Drug Delivery Systems
* Hepatitis B Core VLP Vaccine Antigen Display
» VLP Self-Assembly and Quality Control Methods
» VLP-Based Diagnostic Multiplex Testing Platform
» Customizable VLP Manufacturing as a Service Solution
* VLP Immunogenicity Prediction and Optimization Software
« Engineered VLP Cosmeceutical Delivery Systems Commercial Kit
« VLP Bioanalytical Characterization and Release Testing Services

* Recombinant VLP Platform for Personalized Cancer Immunotherapy
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Bacterial Conjugation and Plasmid Biology
* Plasmid Transfer Rate Measurement and Optimization
 Incompatibility Group Classification of Plasmids
* Plasmid Fitness Cost and Compensatory Evolution
* Plasmid-Encoded Virulence Factor Identification
 Conjugation Efficiency Prediction Engine for Synthetic Biology
« Antibiotic Resistance Plasmid Surveillance and Tracking System
» Plasmid Stability and Replication Rate Characterization Platform
» Host-Plasmid Compatibility Assessment and Optimization Toolkit
* Horizontal Gene Transfer Risk Assessment for Food and Pharma

« Mobilizing Element Detection and Gene Transfer Prediction Service

Microbiology of Peritoneal and Pleural Infections
 Pleural Empyema Microbiology and Management
 Tuberculous Pleural Effusion Diagnostics
« Peritoneal Carcinomatosis Infection Complications
 Primary Peritonitis in Pediatric Patients
« Spontaneous Bacterial Peritonitis Detection SaaS Platform
« Secondary Peritonitis Microbial Profiling Commercial Testing Service
¢ Parapneumonic Effusion Pathogen Identification Commercial Biomarker Tool
« Fungal Peritonitis and Candidiasis Commercial Detection Kit
¢ Anaerobic Pleural Infection Commercial Culturing and Monitoring System

« Peritoneal Dialysate Peritonitis Prevention Commercial Surveillance Platform

Microbiome and Aging
« Gut Microbiome Changes with Advanced Age
« Centenarian Microbiome Health Associations
* Microbiome Contributions to Inflammaging
* Young Donor Microbiome Transfer and Rejuvenation
» Microbiome Biomarker Discovery Platform for Aging Assessment
 Probiotic Formulation Engine for Age-Related Dysbiosis Treatment
« Microbial Metabolite Profiling Service for Longevity Drug Development
« Dietary Intervention Optimization Software for Microbiome Age Reversal
« Microbial Transplant Quality Control and Standardization Platform

« Longitudinal Microbiome Monitoring System for Aging Intervention Tracking


https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/plasmid-transfer-rate-measurement-and-optimization
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/incompatibility-group-classification-of-plasmids
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/plasmid-fitness-cost-and-compensatory-evolution
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/plasmid-encoded-virulence-factor-identification
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/conjugation-efficiency-prediction-engine-synthetic-biology
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/antibiotic-resistance-plasmid-surveillance-tracking-system
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/plasmid-stability-replication-rate-characterization-platform
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/host-plasmid-compatibility-assessment-optimization-toolkit
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/horizontal-gene-transfer-risk-assessment-food-pharma
https://projects.nthrys.com/microbiology/bacterial-conjugation-and-plasmid-biology/mobilizing-element-detection-gene-transfer-prediction-service
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/pleural-empyema-microbiology-and-management
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/tuberculous-pleural-effusion-diagnostics
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/peritoneal-carcinomatosis-infection-complications
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/primary-peritonitis-in-pediatric-patients
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/spontaneous-bacterial-peritonitis-detection-saas-platform
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/secondary-peritonitis-microbial-profiling-commercial-testing-service
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/parapneumonic-effusion-pathogen-identification-commercial-biomarker-tool
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/fungal-peritonitis-candidiasis-commercial-detection-kit
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/anaerobic-pleural-infection-culturing-monitoring-system
https://projects.nthrys.com/microbiology/microbiology-of-peritoneal-and-pleural-infections/peritoneal-dialysate-peritonitis-prevention-commercial-surveillance-platform
https://projects.nthrys.com/microbiology/microbiome-and-aging/gut-microbiome-changes-with-advanced-age
https://projects.nthrys.com/microbiology/microbiome-and-aging/centenarian-microbiome-health-associations
https://projects.nthrys.com/microbiology/microbiome-and-aging/microbiome-contributions-to-inflammaging
https://projects.nthrys.com/microbiology/microbiome-and-aging/young-donor-microbiome-transfer-and-rejuvenation
https://projects.nthrys.com/microbiology/microbiome-and-aging/microbiome-biomarker-discovery-platform-aging-assessment
https://projects.nthrys.com/microbiology/microbiome-and-aging/probiotic-formulation-engine-age-dysbiosis-treatment
https://projects.nthrys.com/microbiology/microbiome-and-aging/microbial-metabolite-profiling-service-longevity-drug-development
https://projects.nthrys.com/microbiology/microbiome-and-aging/dietary-intervention-optimization-software-microbiome-age-reversal
https://projects.nthrys.com/microbiology/microbiome-and-aging/microbial-transplant-quality-control-standardization-platform
https://projects.nthrys.com/microbiology/microbiome-and-aging/longitudinal-microbiome-monitoring-system-aging-intervention-tracking

NTHRYS OPC PVT LTD | Microbiology Project Topics

Epidemic and Endemic Fungal Pathogens
« Histoplasma capsulatum Ecology and Diagnosis
* Coccidioides Expanding Geographic Range
* Blastomyces dermatitidis Environmental Detection
* Valley Fever Diagnosis and Therapy Evaluation
* Aspergillus fumigatus Real-Time Air Quality Monitoring Platform
* Cryptococcus neoformans Rapid Diagnostics and Antifungal Susceptibility Testing
» Candida auris Epidemiological Tracking and Outbreak Response Software
* Pneumocystis jirovecii Biomarker Detection Service for Immunocompromised Patients
« Endemic Fungal Pathogen Geospatial Risk Mapping and Predictive Analytics

« Antifungal Resistance Profiling Lab-Information System for Global Networks

Mobile Genetic Elements and Integrons
« Class 1 Integron Characterization in Clinical Isolates
 Transposon Nomenclature and Functional Studies
« ICE Integrative Conjugative Element Biology
* CRISPR Spacer Acquisition and Phage Defense
« Antibiotic Resistance Gene Detection Platform for Diagnostics
« Integron Database Management System for Pharmaceutical Development
* Mobile Genetic Element Risk Assessment Tool for Food Safety
« Horizontal Gene Transfer Prediction Engine for Industrial Microbiology
» Transposon Stability Testing Service for Synthetic Biology

* Integron Sequence Mining Tool for Metagenomic Sample Analysis

Microbiome Therapeutics Development
* Live Biotherapeutic Product Development
* Microbiome Modulation Drug Efficacy Assessment
* Microbiome-Immune Axis Therapeutic Targeting
* Precision Microbiome Engineering Using Phage
» Microbiome Biomarker Discovery Platform for Clinical Diagnostics
* Personalized Microbiota Restoration Service for Dysbiosis Treatment
» Metagenomic Analysis and Predictive Modeling Software for Microbiome
» Microbiome-Drug Interaction Testing and Optimization Platform
 Microbial Fermentation Scale-Up and Manufacturing Technology Suite

» Microbiome Data Integration and Longitudinal Patient Monitoring Platform
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Microbiology of Bone and Joint Infections
« Osteomyelitis Pathogen Characterization and Biofilm
« Septic Arthritis Rapid Diagnosis Development
¢ Diabetic Foot Osteomyelitis Microbiology
« MRSA Bone Infection Treatment Studies
* Prosthetic Joint Infection Microbial Profiling SaaS Platform
« Spinal Implant Biofilm Detection and Monitoring Service
» Bone Culture Contamination Filtering Artificial Intelligence Tool
» Polymicrobial Bone Infection Treatment Recommendation Engine
« Chronic Osteomyelitis Pathogen Surveillance and Registry Platform

» Point-of-Care Bone Infection Microbial Identification Device

Viral Persistence and Chronic Infection
« Hepatitis B Cccular DNA Persistence Mechanisms
« EBV Latency Programs and Reactivation Triggers
« Varicella Zoster Virus Neuronal Latency
 Chronic HCV Infection Immune Evasion
* CMV Latent Reservoir Detection and Monitoring Platforms
« HIV Proviral Integration Site Analysis SaaS Solutions
« Persistent Herpesvirus Immune Evasion Biomarker Assays
¢ Chronic Viral Persistence Computational Prediction Engine
« Viral Reactivation Risk Stratification and Alert Systems

« Latent Viral Genome Stability Monitoring and Therapeutics

Microbiology of Central Nervous System Infections
« Bacterial Meningitis Causative Organism Studies
« Blood-Brain Barrier Bacterial Penetration Mechanisms
« Viral Encephalitis Diagnosis and Management
 Brain Abscess Polymicrobial Community Analysis
* Rapid CNS Pathogen Identification SaaS Platform
« Antimicrobial Susceptibility Testing Software Suite
* Cerebrospinal Fluid Biomarker Analysis Tool Kit
« Neurosurgical Site Infection Prevention Analytics Engine
« Intrathecal Drug Delivery Optimization Testing System

* CNS Infection Epidemiology Surveillance and Reporting Portal
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Antimicrobial Peptides and Host Defense
* Human Defensin Antimicrobial Activity Studies
¢ LL-37 Cathelicidin Immunomodulatory Functions
« Bacterial Resistance to Host Antimicrobial Peptides
* Novel AMP Discovery and Synthetic Development
» AMP-Based Wound Care Product Development and Commercialization
* High-Throughput AMP Screening and Validation SaaS Platform
« Biofilm Disruption Peptides for Industrial and Medical Applications
* Personalized Microbiome Defense Analysis and Probiotic Integration Services
« Combination Therapy Design Platform for AMP and Antibiotic Synergy

« Oral and Topical AMP Cosmetic and Dermatological Product Line

Bacterial Biofilm on Medical Devices
« Staphylococcal Biofilm on Implant Materials
« Antibiofilm Coating Technology Evaluation
« Biofilm Eradication Therapy Strategies
« Biofilm-Related Device Infection Diagnosis
 Real-time Biofilm Monitoring SaaS Platform for Medical Devices
« Antimicrobial Surface Coating Products for Catheter Systems
« Biofilm Susceptibility Testing and Prediction Analytics Tool
« Enzymatic Biofilm Disruption Gel Formulation for Device Maintenance
« Biofilm Risk Stratification Software for Hospital Device Inventory

* Photodynamic Therapy Device for In-situ Biofilm Eradication

Microbiology of Tick and Vector-Borne Diseases
« Malaria Parasite Drug Resistance Surveillance
* Dengue and Zika Arbovirus Genomics
 Leishmania Drug Resistance Mechanisms
« Vector Control and Wolbachia-Based Strategies
» Lyme Disease Spirochete Detection and Diagnostic SaaS Platform
» Tick-Borne Pathogen Multiplexing Assay Kit Development
* Rickettsia Species Surveillance and Epidemiological Tracking Software
« Crimean-Congo Hemorrhagic Fever Virus Rapid Response Testing
« Bartonella and Anaplasmosis Co-Infection Analysis Platform

« Tick Microbiome Characterization Service for Pathogen Risk Assessment
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Microbiome and Neurological Disorders
« Gut Microbiome in Autism Spectrum Disorder
 Parkinson's Disease Alpha-Synuclein Gut Origin
¢ Alzheimer's Disease Microbiome Associations
¢ Gut Bacteria Tryptophan Metabolism and Neurological Function
» Microbiome Diagnostic Panels for Depression and Anxiety Disorders
« Probiotic and Postbiotic Formulations for Neuroinflammation Reduction
» Al-Powered Microbiome Data Analytics Platform for Neurological Risk Stratification
» Microbiota-Targeted Drug Delivery Systems for Neurological Therapeutics
« Longitudinal Microbiome Monitoring Software for Epilepsy and Seizure Management

 Personalized Dietary and Supplement Recommendations Engine for Neurological Health

Microbiology of Tropical Diseases
« Schistosomiasis Parasite Biology and Control
« Lymphatic Filariasis Elimination Strategies
« African Trypanosomiasis Sleeping Sickness Studies
* Onchocerciasis River Blindness Elimination
* Dengue Virus Detection and Rapid Diagnostic SaaS Platform
« Malaria Parasitemia Quantification Software and Lab Instruments
* Chagas Disease Surveillance and Epidemiological Tracking System
« Leishmaniasis Species Identification and Treatment Response Analytics
* Yellow Fever Vaccine Efficacy Monitoring and Immunogenicity Testing

¢ Zoonotic Arbovirus Surveillance Network and Early Warning Dashboard

Microbial Metabolite Production
¢ Butyrate Production by Gut Microbiota
* Indole Signaling Molecule Production Studies
¢ Uremic Toxin Production by Gut Bacteria
« Trimethylamine N-Oxide Microbiome Production
» Polyhydroxyalkanoate Biopolymer Production Optimization Platform
 Astaxanthin Pigment Production by Algal Microbes SaaS
« Riboflavin Production Strain Screening and Scale-Up Tool
« Menaquinone Vitamin K2 Microbial Fermentation Analytics Suite
« Ectoine Osmolyte Production Process Automation System

« Carotenoid Metabolite Production Quality Control Platform
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Microbiology of Antibiotic Stewardship
» Rapid Diagnostic Impact on Antibiotic Use
* Procalcitonin-Guided Antibiotic Duration
« Antibiotic Cycling and Mixing Strategy Studies
« De-Escalation Therapy Safety and Outcomes
 Al-Powered Antibiotic Susceptibility Prediction Platforms
 Continuous Microbial Monitoring Systems for Hospital Resistance Tracking
« Infection Severity Classification Tools Using Molecular Biomarkers
» Pharmacokinetic-Pharmacodynamic Optimization Software for Dosing
» Mobile Apps for Real-Time Antibiotic Stewardship Team Coordination

« Automated Antibiotic Allergy Interaction and Contraindication Screening

Insect Microbiome Biology
« Drosophila Gut Microbiome Host Interactions
» Honeybee Microbiome and Colony Health
» Mosquito Microbiome and Pathogen Transmission
« Endosymbiont Wolbachia Biology in Insects
« Pest Insect Microbiome Biocontrol Product Development
« Silkworm Microbiome Optimization for Sericulture SaaS
« Insect Probiotics for Livestock Feed Efficiency Tools
« Pollinator Health Microbiome Monitoring 10T Platform
« Cricket Microbiome Engineering for Sustainable Protein

« Insect Vector Microbiome Surveillance Disease Detection Service

Antimicrobial Resistance One Health Surveillance
* Human-Animal-Environment AMR Gene Flow
* AMR in Wastewater and Water Treatment Systems
* Colistin Resistance mcr Gene Surveillance
« Wildlife AMR Reservoir Characterization
» Real-time AMR Detection SaaS Platform Livestock Operations
* Retail Food Supply Chain AMR Traceability Software
« Clinical Laboratory AMR Phenotype Prediction Al Tool
« Pharmaceutical Development AMR Target Discovery Platform
« Aguaculture Antimicrobial Use Management Connected Ecosystem

« Diagnostic Laboratory Network AMR Surveillance Data Analytics
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Microbiology of Soil Carbon Cycling
¢ Lignocellulose Degrading Microorganism Discovery
« Soil Methane Oxidation Community Dynamics
« Carbon Use Efficiency of Soil Microbiomes
 Priming Effect and Microbial Carbon Dynamics
» Microbial Necromass Quantification SaaS Platform
» Real-time Soil Microbial Activity Sensor Network
 Consortium Design Tool for Carbon Immobilization Microbes
« Dissolved Organic Carbon Mineralization Prediction Engine
« Biochar Microbial Colonization Rate Assessment Service

« Microbial Carbon Substrate Preference Screening Platform

Microbiome in Drug Metabolism
« Gut Microbiome Biotransformation of Drugs
« Microbiome Effects on Immunotherapy Efficacy
« Antibiotic Disruption of Microbiome and Drug Metabolism
« Individual Microbiome Variation in Drug Response
* Microbiome-Guided Personalized Drug Dosing SaaS Platform
« Probiotic Formulation Designer for Drug Bioavailability Enhancement
¢ Real-Time Microbiome Monitoring Service for Clinical Drug Trials
* Metagenomic Drug-Microbe Interaction Prediction Engine
* Microbiome Dysbiosis Risk Assessment and Recovery Software

» Multi-Drug Microbiome Interaction Database and Licensing Service

Microorganism Chassis Engineering
¢ Pseudomonas putida Engineering as Robust Chassis
* Bacillus subtilis Development as Expression Host
« Kluyveromyces marxianus Thermotolerant Yeast Engineering
« Pichia pastoris Optimization for Secreted Protein Production
« Escherichia coli High-Throughput Strain Optimization Platform
» Saccharomyces cerevisiae Metabolic Rewiring for Biofuel Production
« Streptomyces coelicolor Antibiotic Discovery and Production Toolkit
« Yarrowia lipolytica Lipid Engineering for Sustainable Cosmetics
« Corynebacterium glutamicum Amino Acid Fermentation Optimization Services

 Trichoderma reesei Enzyme Production Platform for Industrial Bioprocessing
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Coronavirus and Respiratory Virus Biology
* MERS-CoV Receptor and Pathogenesis Studies
» Seasonal Coronavirus Immunity and Evolution
* RSV Antiviral and Vaccine Development
* Human Metapneumovirus Biology and Immunity
* SARS-CoV-2 Viral Load Quantification SaaS Platform
« Influenza and Coronavirus Multiplex Detection Assay Kit
» Coronavirus Variant Surveillance and Genomic Sequencing Service
 Respiratory Virus Neutralizing Antibody Testing Platform
« Live Attenuated Coronavirus Vaccine Production Technology

 Respiratory Virus Host Cell Receptor Interaction Database

Bacterial Signal Transduction
« Cyclic-di-GMP Signaling Network Characterization
« Stringent Response and (p)ppGpp Signaling
« Second Messenger Signaling in Biofilm Regulation
» Phosphorelay Signaling System Mapping
» Two-Component Regulatory System Diagnostic Platform
¢ Quorum Sensing Inhibition Drug Discovery Toolkit
« Sigma Factor Activity Profiling and Prediction Engine
« Chemotaxis Signal Pathway Optimization for Industrial Bioremediation
* Virulence Factor Regulation Mapping and Intervention Solutions

* Bacterial Phosphorylation Networks Commercial Analytics Service

Microbiology of Meningococcal Disease
 Neisseria meningitidis Serogroup Surveillance
* Meningococcal Capsule and Immune Evasion
« Meningococcal Carrier State Biology
» Novel Meningococcal Vaccine Antigen Discovery
» Meningococcal Antibiotic Resistance Profiling SaaS Platform
* Real-time Meningococcal Outbreak Detection and Response Tools
» Meningococcal Virulence Factor Identification Commercial Service
« Meningococcal Strain Typing and Characterization Diagnostic Kit
« Meningococcal Biofilm Formation Inhibitor Drug Discovery Platform

« Predictive Analytics Engine for Meningococcal Disease Risk Stratification
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Antimicrobial Resistance Diagnostics
* Rapid Phenotypic AMR Testing Technology
* Whole Genome Sequencing for AMR Prediction
» Multiplex PCR Panel for Resistance Gene Detection
*« MALDI-TOF for Rapid Resistance Characterization
» Al-Powered Antimicrobial Susceptibility Prediction Platform
« Portable Point-of-Care AMR Diagnostic Device
* Real-Time Bacterial Resistance Monitoring Dashboard
* Metagenomic Sequencing Service for Environmental AMR Surveillance
« Automated Resistance Gene Library and Interpretation Software

« High-Throughput Broth Microdilution Automation System

Viral Capsid Proteins and Assembly
« Icosahedral Capsid Symmetry and Assembly Studies
« Capsid Disassembly and Genome Release Studies
« Capsid Engineering for Gene Therapy Vectors
« Flavivirus Envelope Protein Fusion Mechanism
« High-Throughput Capsid Stability Screening Platform for Drug Development
« Capsid Protein Sequence Design Software with Al-Powered Optimization
* Cryo-EM Image Analysis Service for Capsid Structure Determination
« Capsid Assembly Process Optimization and Scale-Up Consulting Service
¢ Real-Time Capsid Integrity Monitoring System for Bioprocess Control

« Capsid Immunogenicity Prediction Engine for Vaccine Candidate Screening

Microbiology of Reproductive Tract Infections
« Pelvic Inflammatory Disease Microbiology
« Endometrial Microbiome and Fertility
e Sexually Transmitted Infection Co-Infection Studies
» Microbiome Influence on HIV Susceptibility
« Vaginal Microbiome Profiling SaaS for Recurrent Infection Prevention
 Urogenital Pathogen Detection Kit with Real-Time PCR Analytics
« Assisted Reproductive Technology Microbiome Screening Platform
« Postpartum Genital Tract Infection Risk Stratification Software
< Antimicrobial Resistance Profiling for Reproductive Tract Pathogens

« Contraceptive Device Biofilm Formation Monitoring and Prevention
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Thermophilic Microorganism Biotechnology
» Thermostable DNA Polymerase Discovery and Engineering
» Thermophilic Cellulase and Hemicellulase Characterization
* Metabolic Engineering of Thermophiles for Chemicals
« Thermoacidophilic Archaea Bioleaching Applications
» Thermophilic Enzyme Production Platforms for Industrial Catalysis
» High-Temperature Fermentation Bioreactors and Control Systems
» Thermostable Protein Engineering Services and CAR-T Manufacturing
» Thermophilic Starter Cultures and Probiotic Products Development
» Waste Heat Recovery Bioconversion Technology and Licensing

« Diagnostic and Quality Control Assays Using Thermophile Enzymes

Viral Neurotropism and Neuropathogenesis
» West Nile Virus Neuroinvasion Mechanisms
« JC Virus Progressive Multifocal Leukoencephalopathy
« Nipah Virus Encephalitis Pathogenesis
« Enterovirus D68 and Acute Flaccid Myelitis
« Herpes Simplex Virus Neuroinvasion Diagnostic Platform
« Zika Virus Congenital Neuropathogenesis Risk Assessment Tool
* Measles Virus Subacute Sclerosing Panencephalitis Surveillance System
» Dengue Virus Neurological Complications Biomarker Discovery Service
* Rabies Virus CNS Infection Prevention Decision Support Software

» Cytomegalovirus Neuroinflammation Therapeutic Target Validation Platform

Viral Therapeutics Development
* Monoclonal Antibody Antiviral Development
» Small Molecule Antiviral Discovery Screening
« Interferon and Innate Immune Activation Therapy
» Broad-Spectrum Antiviral Development Strategy
« Viral Protease Inhibitor Screening Platform and Assay
» Nucleoside and Nucleotide Analog Development Service
« Viral Entry Inhibitor Discovery and Optimization Engine
« Combination Antiviral Therapy Design and Resistance Prediction
« Viral Immunotherapy Conjugate Manufacturing and Scale-up

« Host Directed Antiviral Target Identification and Validation
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Bacterial Genetics and Chromosome Dynamics
« Bacterial CRISPR-Cas Immunity and Phage Defense
 Restriction-Modification System Diversity Studies
« Horizontal Gene Transfer Rate Measurement
« Gene Essentiality Mapping by CRISPRI Screens
» Plasmid Copy Number Optimization Platform for Synthetic Biology
» Bacterial Chromosome Rearrangement Detection and Stability Analytics
 Antibiotic Resistance Gene Detection and Regulatory Compliance Suite
» Promoter Strength Prediction Engine for Metabolic Engineering Applications
« Bacterial Mutation Rate Monitoring and Genetic Stability Service

« Conjugative Element Mapping and Transfer Risk Assessment Tool

Microbiology of Cardiovascular Infections
« Infective Endocarditis Pathogen Epidemiology
« HACEK Organism Endocarditis Biology
 Blood Culture Positivity Rate and Contamination
 Vascular Graft Infection Biofilm Studies
« Rapid Pathogen Identification Systems for Cardiac Device Infections
« Antibiotic Susceptibility Testing SaaS for Cardiovascular Infection Management
« Real-time Biofilm Detection Tools for Implantable Device Monitoring
* Microbial Genomics Analytics Platform for Myocarditis Risk Stratification
« Perioperative Infection Prevention Software for Cardiac Surgery

 Fever of Unknown Origin Microbiology Diagnostic Decision Support Tool

Microbiome Restoration Therapies
« Fecal Microbiota Transplantation Standardization
« Defined Bacterial Consortium Therapeutics
* Next-Generation Probiotic Therapeutic Development
» Microbiome Restoration After Antibiotic Treatment
 Personalized Microbiome Testing and Diagnostic SaaS Platforms
» Engineered Postbiotics and Metabolite Replacement Commercial Products
« Microbiome Restoration Monitoring and Compliance Management Tools
 Targeted Antimicrobial and Bacteriophage Delivery Systems
« Microbiome-Compatible Drug Interaction Prediction and Screening Services

« Microbial Strain Isolation and Cultivated Ingredient Supply Chain Solutions
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Bacterial Protein Secretion and Export
* Type Il Secretion System Structure and Function
 Autotransporter Protein Secretion Biology
* Twin-Arginine Translocation Pathway Studies
* Outer Membrane Vesicle Biogenesis and Function
« Type Il Secretion System Engineering for Therapeutic Delivery Platforms
 Type IV Secretion System Mining for Horizontal Gene Transfer Applications
» Sec Pathway Optimization Software for Industrial Enzyme Production Scale-Up
« Protein Unfolding and Translocation Monitoring Analytics Platform
« Signal Peptide Prediction Engine for Heterologous Protein Expression Optimization

« Bacterial Toxin-Antitoxin Secretion Systems for Biocontainment Product Development

Mycobacterial Pathogenesis
« Mycobacterium tuberculosis Latency and Reactivation
« MTB ESX Secretion System Pathogenesis Roles
« Nontuberculous Mycobacteria Lung Disease Biology
* BCG Vaccine Mechanism of Protection Studies
« Mycobacterial Drug Resistance Prediction Platform and Analytics
« Mycobacterial Biofilm Formation Detection and Monitoring Tools
» Host-Pathogen Interaction Modeling for Mycobacterial Disease Severity
« Lipid Biosynthesis Pathway Inhibitor Discovery Platform
* Mycobacterial Persistence Factor Identification and Validation Service

* Virulence Factor Expression Profiling for Diagnostic Development

Antiviral Resistance Mechanisms
« HIV Reverse Transcriptase Resistance Mutations
* Influenza Neuraminidase Oseltamivir Resistance
* CMV Ganciclovir Resistance Mutation Analysis
* Hepatitis B Antiviral Resistance Monitoring
» Herpes Simplex Virus Acyclovir Resistance Detection Platform
* SARS-CoV-2 Antiviral Escape Variant Surveillance SaaS
» Respiratory Syncytial Virus Ribavirin Resistance Screening Tool
« Dengue Virus NS5 Inhibitor Resistance Profiling Service
* Varicella-Zoster Virus Foscarnet Resistance Mutation Database

« Norovirus Polymerase Inhibitor Resistance Monitoring Analytics
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Phytopathogenic Microorganisms
« Xanthomonas and Bacterial Plant Disease Biology
* Fire Blight Erwinia amylovora Control Strategies
¢ Tobacco Mosaic Virus Systemic Infection Studies
« Oomycete Plant Pathogen Genomics
 Fusarium Head Blight Detection Al-Powered Crop Monitoring Platform
» Pythium Root Rot Biocontrol Product Development and Commercialization
« Botrytis cinerea Resistance Monitoring Diagnostic Kit Manufacturing
» Powdery Mildew Predictive Analytics Engine for Disease Management
« Alternaria Leaf Spot Genomic Pathotype Identification Service Platform

« Ralstonia solanacearum Quarantine Rapid Testing Commercial Solutions

Microbiology of Sexually Transmitted Diseases
« Multi-Drug Resistant Gonorrhea Management
« Syphilis Re-Emergence Epidemiology Studies
* Mycoplasma genitalium Resistance and Treatment
« Herpes Simplex Virus Transmission Reduction
« Chlamydia trachomatis Rapid Detection SaaS Platform
« Trichomonas vaginalis Antimicrobial Susceptibility Testing Tools
* Human Papillomavirus Genotyping Commercial Assay Suite
« Ureaplasma urealyticum Infection Detection Biomarker Platform
* Neisseria gonorrhoeae Chromosomal Resistance Prediction Engine

« Bacterial Vaginosis Microbiome Dysbiosis Commercial Profiling Service

Microbiology of Ear Infections
« Otitis Media Pathogen Surveillance and Vaccines
¢ Chronic Otitis Media Biofilm Studies
« External Otitis Causative Organism Analysis
» Nasopharyngeal Microbiome and Middle Ear Infections
» Rapid Diagnostic Testing Platforms for Ear Infection Pathogens
« Antibiotic Susceptibility Mapping Software for Otitis Treatment Optimization
» Ear Microbiome Profiling Services for Personalized Infection Management
« Biofilm Detection and Monitoring Tools for Chronic Ear Disease
« Pathogen-Specific Vaccine Development Platforms and Clinical Trial Services

« Real-Time Microbial Surveillance Networks for Hospital-Acquired Otitis Tracking
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Microbiology of Immunocompromised Hosts
« Invasive Aspergillosis in Neutropenic Patients
* Pneumocystis jirovecii Diagnostic Improvements
* Cytomegalovirus Management in Immunosuppressed
* Rare Fungal Infections in Immunocompromised
* Al-Powered Mycobacterium avium Complex Detection Platform
» Real-Time Cryptococcal Meningitis Risk Stratification SaaS
» Toxoplasma gondii Serology Testing and Monitoring System
« Bacterial Translocation Early Warning Biomarker Kit
« Multi-Drug Resistant Fungal Pathogen Identification Service

« Immunocompromised Host Infection Risk Dashboard and Analytics

Clonal Bacterial Population Dynamics
« Within-Host Bacterial Evolution Studies
« Epidemic Clone Emergence and Spread
« Bottleneck Effects During Infection Transmission
« Adaptive Evolution in Antibiotic-Treated Populations
» Real-time Clonal Tracking Platform for Hospital Infection Control
« Predictive Clonal Fitness Analytics for Pharmaceutical Development
« Commercial Genomic Database for Food Safety Pathogen Surveillance
« Strain-Specific Diagnostic Assays for Environmental Biofilm Monitoring
* Clonal Population Dynamics Modeling Software for Fermentation Optimization

* Therapeutic Microbiome Engineering Platform for Probiotic Development

Microbiome in Pediatric Health
« Infant Gut Microbiome Development and Allergy Risk
* Pediatric IBD Microbiome Characterization
* Necrotizing Enterocolitis Microbiome Studies
» Pediatric Obesity Microbiome Interventions
« Pediatric Respiratory Microbiome Profiling and Asthma Risk Assessment
» Microbiome-Based Probiotic and Prebiotic Formulation Development Tools
* Pediatric Eczema and Skin Microbiome Therapeutic Intervention Platform
» Microbiome Sequencing Quality Control and Clinical Laboratory Automation
« Antibiotic Stewardship Decision Support via Pediatric Microbiome Analysis

« Longitudinal Pediatric Microbiome Monitoring and Personalized Nutrition Analytics
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Bacteriophage-Bacteria Coevolution
* Phage Receptor Mutation and Resistance Evolution
* Phage Counter-Defense and Receptor Restoration
* CRISPR Spacer Acquisition Against Phage
* Arms Race Dynamics in Phage-Bacteria Systems
» Phage Therapy Efficacy Prediction Platform Using Coevolution Models
» Bacterial Resistance Monitoring Service for Industrial Fermentation
» Adaptive Phage Cocktail Design Engine for Biofilm Remediation
» Coevolution-Based Probiotic Stability Testing and Optimization Software
» Horizontal Gene Transfer Risk Assessment Tool for Bacterial Strains

 Personalized Phage Treatment Recommendation Engine Using Patient Microbiome Data

Microbiology of Cardiac Surgery Infections
« Sternal Wound Infection Pathogen Characterization
« Cardiac Implantable Electronic Device Infections
 Cardiopulmonary Bypass Circuit Contamination
 Post-Cardiac Surgery Pneumonia Epidemiology
* Real-time Prosthetic Valve Infection Monitoring SaaS Platform
« Antimicrobial Susceptibility Testing Automation for Cardiac Pathogens
« Surgical Site Infection Risk Prediction Engine and Clinical Decision Support
« Biofilm Detection and Quantification Service for Cardiac Devices
« Perioperative Microbial Surveillance Dashboard with Actionable Intelligence

* Rapid Molecular Pathogen Identification Cartridge for Operating Rooms

Microbiome and Mental Health Interventions
« Psychobiotic Efficacy in Clinical Trials
* Prebiotic Effects on Mood and Cognition
« Stress-Induced Gut Permeability and Microbiome
* FMT for Psychiatric Disorder Proof of Concept
» Microbiome Biomarker Profiling SaaS for Mental Health Diagnostics
« Personalized Psychobiotic Supplement Formulation Engine
» Gut-Brain Axis Monitoring Wearable and Dashboard Integration
« Clinical Trial Management Platform for Psychobiotic Product Development
« Dysbiosis Risk Stratification Tool for Mental Health Payers

« Postbiotic Metabolite Standardization and Quality Assurance System
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Microbiology of Nosocomial Pneumonia
« Acinetobacter baumannii Hospital Outbreak Biology
* Pseudomonas aeruginosa HAP-VAP Pathogenesis
« Klebsiella pneumoniae HAP Resistance Patterns
« Diagnostic Stewardship for Nosocomial Pneumonia
» Real-time Nosocomial Pneumonia Pathogen Detection SaaS Platform
« Antimicrobial Susceptibility Profiling Tool for Nosocomial Gram-Negatives
« Infection Control Surveillance Dashboard for HAP-VAP Prevention
* Predictive Biofilm Formation Assay Kit for Clinical Isolates
« Machine Learning Algorithm for Nosocomial Pneumonia Prognosis Prediction

« Targeted Antimicrobial Compound Screening Platform Against HAP Pathogens

Microbiology of Leishmaniasis
« Visceral Leishmaniasis Pathogenesis Studies
» Cutaneous Leishmaniasis Species Identification
« Antileishmanial Drug Resistance Mechanisms
 Leishmania Sand Fly Vector Interaction Studies
 Leishmania Rapid Diagnostic Kit Development Platform
« Antimicrobial Susceptibility Testing Software for Leishmania
 Leishmania Strain Genomic Sequencing Analysis Engine
* Promastigote to Amastigote Differentiation Culture System
* Vector Competence Assessment and Monitoring Service

* Leishmania Immunological Response Biomarker Discovery Platform

Virus Detection in Environmental Samples
* Wastewater-Based Epidemiology for Viruses
* Environmental Surface Virus Persistence Studies
 Air Sampling for Viral Pathogen Detection
 Recreational Water Virus Contamination Monitoring
» Real-Time Viral Load Quantification Platforms for Food Safety
* Portable PCR-Based Field Diagnostic Kits for Rapid Deployment
* HVAC System Integrated Viral Monitoring and Filtration Solutions
» Multiplexed Next-Generation Sequencing Platforms for Environmental Virome Analysis
« Al-Powered Predictive Analytics for Viral Contamination Event Detection

« Blockchain-Based Environmental Virus Tracking and Chain-of-Custody Management
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Bacterial Persistence in Clinical Infections
« Staphylococcal Small Colony Variant Formation
« VBNC State in Environmental and Pathogenic Bacteria
« Intracellular Bacterial Persistence in Epithelial Cells
« Persister Cell Detection in Clinical Samples
« Biofilm Disruption Technologies for Persistent Infection Treatment
» Real-time Bacterial Persistence Monitoring SaaS Platform
« Persister-Targeting Antimicrobial Drug Development Pipeline
« Bacterial Tolerance Phenotyping and Susceptibility Testing Kit
« Dormancy-Inducing Bacterial Persistence Inhibitor Compounds

« Clinical Data Analytics Platform for Chronic Infection Management

Viral Pathogenesis of Hemorrhagic Diseases
« Filovirus Innate Immune Suppression Mechanisms
« Yellow Fever Virus Liver Pathology Studies
« Kyasanur Forest Disease and Omsk Hemorrhagic Fever
« Lassa Fever Pathogenesis in Animal Models
« Dengue Virus Hemorrhagic Progression Diagnostic Platform
« Crimean-Congo Hemorrhagic Fever Viral Load Monitoring System
¢ Hantavirus Endothelial Permeability Assessment Commercial Kit
* Marburg Virus Immune Evasion Antibody Discovery Service
« Bunyavirus Pathogenesis Mechanism Software Analysis Suite

* Arenavirus Viral Persistence Detection and Surveillance Tools

Bacterial Cell Wall Biosynthesis and Targets
« Peptidoglycan Biosynthesis Inhibitor Development
* Lipid Il Targeting Antibiotic Mechanism Studies
e Teichoic Acid Biosynthesis as Antibiotic Target
» Outer Membrane Barrier Disruption Strategies
» High-Throughput Cell Wall Permeability Screening Platform
» Real-Time Bacterial Resistance Monitoring Diagnostic Service
« Synthetic Peptidoglycan Analog Library Development Tools
« Gram-Positive Teichoic Acid Biosynthesis Inhibitor Screening
* Membrane Lipid Composition Analysis and Optimization Software

« Multi-Target Cell Wall Disruption Combination Therapy Platform
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Viral Latency and Reservoir Biology
« HIV Reservoir Quantification Methods
« Shock and Kill HIV Cure Strategy Studies
« Block and Lock HIV Persistence Strategy
« Herpesvirus Latency Chromatinization Biology
« Viral Reactivation Prediction Software Platform
« Latent Pathogen Detection Assay Kit Development
» Reservoir Targeting Drug Screening Service Platform
« Immunological Reactivation Monitoring System Tools
« Latent Virus Tissue Penetration Analytics Engine

» Reservoir Biomarker Panel Development Service

Microbiology of Gut Immune Interactions
« Segmented Filamentous Bacteria Th17 Induction
« Regulatory T Cell Induction by Gut Microbiota
« IgA Production and Gut Microbiome Shaping
« Toll-Like Receptor Tolerance to Gut Commensal Bacteria
« Dysbiosis Detection Biomarker Platforms for Clinical Diagnostics
« Commensal Bacteria Strain Selection for Therapeutic Probiotic Products
« Intestinal Barrier Integrity Assessment Tools and Services
* Microbial Metabolite Production Monitoring for Therapeutic Development
 Personalized Immune Response Profiling Based on Microbiota Composition

* Microbial Community Simulation Software for Immunomodulatory Product Design

Diagnostic Microbiology Innovation
* CRISPR-Based Diagnostic Tool Development
* Whole Genome Sequencing as Diagnostic Platform
 Microfluidics for Point-of-Care Pathogen Testing
» Phage-Based Diagnostic Applications
« Al-Powered Pathogen Identification SaaS Platform
» Rapid Antimicrobial Susceptibility Testing Commercial Kit
» Multiplexed PCR Respiratory Pathogen Detection Cartridge
» Real-Time Infection Surveillance Analytics Dashboard Service
« Portable Handheld Bacterial Identification Spectrometer Device

» Blockchain-Enabled Microbial Test Result Verification Network
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Bacteriotherapy and Targeted Killing
* Phage Cocktail Development for Clinical Use
* Engineered Phage for Precision Antimicrobials
* Bacteriocin-Based Antimicrobial Development
¢ Predatory Bacteria Bdellovibrio Therapy Studies
« Bacterial Strain Screening Platform for Antimicrobial Discovery
« Probiotic Formulation Optimization Software and Testing Services
» Synbiotic Product Development Suite for Gut Health Markets
« Antibiotic Resistance Prediction Engine and Microbial Profiling
« Engineered Lysogenic Phage Manufacturing and Quality Assurance

« Targeted Bacterial Delivery System for Therapeutic Payloads

Microbiology of Endophytes and Plant Microbiome
« Plant Endophyte Diversity Characterization
« Endophyte Bioactive Compound Production
* Rhizosphere Microbiome and Plant Health
 Plant Microbiome Engineering for Disease Suppression
« Endophyte Strain Selection and Commercialization Platforms
* Microbiome Diagnostic Testing Services and SaaS Tools
« Microbial Inoculant Formulation and Manufacturing Services
¢ Plant Microbiome Data Analytics and Prediction Algorithms
« Endophyte-Based Biocontrol Product Development Solutions

 Precision Microbiome Management Systems for Crop Optimization

Microbiology of Eye Infections
« Bacterial Keratitis Pathogen Characterization
¢ Acanthamoeba Keratitis Biology and Treatment
¢ Ocular Microbiome and Conjunctivitis Studies
» Post-Surgical Endophthalmitis Pathogen Studies
» Fungal Keratitis Diagnostic Platforms and Rapid Detection
« Viral Conjunctivitis Point-of-Care Testing Devices and Software
 Contact Lens-Associated Infection Risk Prediction and Management Al
« Antibiotic Resistance Profiling Tools for Ocular Pathogens
« Pseudomonas aeruginosa Biofilm Prevention and Monitoring Solutions

« Clinical Trial Management Platforms for Eye Infection Therapeutics
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Microbiology of Skin and Soft Tissue Infections
* Necrotizing Fasciitis Polymicrobial Pathogenesis
* MRSA Virulence in Community Skin Infections
* Erysipelas and Cellulitis Streptococcal Biology
« Diabetic Foot Infection Microbiome Profiling
» Wound Biofilm Detection SaaS Platform for Chronic Wounds
« Antibiotic Susceptibility Rapid Testing Device for Skin Infections
« Polymicrobial Infection Microbial Profiling and Therapy Recommendation Engine
 Fungal Skin Infection Identification Spectroscopy Tool and Database
« Surgical Site Infection Risk Prediction Model Using Microbiome Data

« Anaerobic Pathogen Cultivation and Identification Automated Laboratory System

Microbiology of Gastrointestinal Microbiota Restoration
« Post-Antibiotic Microbiome Recovery Kinetics
* Colonization Resistance Mechanism Studies
* Diet-Microbiome-Host Immune Interaction Studies
« Clostridium butyricum Therapeutic Strain Studies
* Personalized Probiotic Formulation Software Platform
« Microbiota Engraftment Monitoring and Analytics Tools
« Bacterial Strain Compatibility Database and Prediction Engine
 Post-Treatment Microbiome Recovery Certification Service
« Pathogenic Bloom Prediction and Intervention Recommendation System

* Strain-Level Viability and Potency Verification Service

Microbiology of Dental and Periodontal Disease
« Porphyromonas gingivalis Periodontal Pathogenesis
* Dental Plague Biofilm Ecology and Succession
* Oral Pathogen Systemic Disease Connections
« Antimicrobial Oral Care Product Evaluation
» Candida albicans Oral Infection Diagnostic SaaS Platform
« Streptococcus mutans Caries Risk Assessment and Probiotic Tools
« Polymicrobial Subgingival Community Microbiome Sequencing Services
« Gram-Negative Anaerobe Antibiotic Susceptibility Testing Platforms
« Oral Microbial Dysbiosis Detection and Rebalancing Product Suite

« Biofilm Disruption Technology and Antimicrobial Efficacy Validation
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Microbiology of Bloodstream Infections
« Coagulase-Negative Staphylococci Bacteremia Studies
« Gram-Negative Bacteremia Resistance Surveillance
« Polymicrobial Bacteremia Pathogen Interactions
« Time-to-Positivity as Bacteremia Biomarker
» Rapid Blood Culture Identification SaaS Platform
» Antimicrobial Susceptibility Testing Automation Software
« Sepsis Risk Stratification Biomarker Analytics Tool
 Bloodstream Infection Surveillance Dashboard Enterprise
« Next-Generation Sequencing Interpretation Pipeline Commercial

« Predictive Analytics Engine Catheter-Associated Bloodstream Infections

Antimicrobial Surface Biotechnology
« Bacteriophage-Coated Antimicrobial Surface Development
« Lysozyme-Functionalized Packaging Material Development
« Copper and Silver lon-Releasing Antimicrobial Surfaces
« Cationic Polymer Antimicrobial Surface Coating
« Peptide-Based Antimicrobial Coating Manufacturing Platform
« Photocatalytic Titanium Dioxide Surface Activation Service
* Graphene Oxide Nanocomposite Antimicrobial Material Supply
¢ Quaternary Ammonium Compound Surface Treatment SaaS Analytics
« Zinc Oxide Nanoparticle Integration Consulting and Tools

¢ lodine-Release Surface Technology Certification and Testing

Microbiology of Sexually Transmitted Infections in Pregnancy
¢ Congenital Syphilis Prevention Programs
* Group B Streptococcus Vertical Transmission
* Chlamydia Pregnancy Complications Studies
« Zika Virus Congenital Infection Pathogenesis
* Real-Time Gonorrhea Resistance Profiling SaaS Platform
» Automated Treponema Pallidum Serology Screening Device
* Mycoplasma Genitalium Molecular Detection Assay Kit
* HSV Vertical Transmission Risk Prediction Software
« Ureaplasma Parvum Maternal Colonization Monitoring Platform

« Trichomonas Vaginalis Treatment Response Analytics Engine
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Microbiology of Immunotherapy Side Effects
« Gut Microbiome Prediction of irAE Development
* Microbiome Role in Checkpoint Inhibitor Colitis
* FMT for Treating Immunotherapy Complications
* Baseline Microbiome and irAE Risk Stratification
* Real-time irAE Microbiome Biomarker Detection Platform
« Microbial Dysbiosis Diagnostic Kit for Immunotherapy Patients
» Machine Learning Model for irAE Severity Prediction Analytics
* Probiotic Formulation Development Service for irAE Prevention
 Microbial Taxonomy Database for Immunotherapy Adverse Events

 Therapeutic Microbiota Ecosystem Engineering Platform for Oncology

Microbiology of Respiratory Viruses
* Rhinovirus Infection and Asthma Exacerbations
« Adenovirus Respiratory Infection Biology
« Parainfluenza Virus Immunity Studies
« COVID-19 Post-Infection Lung Microbiome
* Influenza Strain Surveillance and Prediction Platform
* Respiratory Syncytial Virus Diagnostic Kit Development
« Metapneumovirus Therapeutic Target Discovery Software
« Coronavirus Environmental Contamination Monitoring System
 Enterovirus Serotype Identification and Tracking Database

* Bocavirus Viral Load Quantification Assay Suite

Microbiology of Water Treatment Systems
* Drinking Water Microbiome Safety Monitoring
« Biofilm Formation in Distribution Pipes
« UV and Ozone Disinfection Efficacy Studies
» Hospital Water System Pathogen Surveillance
» Real-Time Chlorine Residual Monitoring and Predictive Analytics Platform
» Advanced Microbial Identification and Resistance Testing Service
* Legionella Risk Assessment and Management Software Suite
« Membrane Fouling Prediction and Cleaning Optimization Tool
« Corrosion Control and Copper-Lead Leaching Prevention Platform

» Microbial Community Profiling for Treatment Process Optimization
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Epigenetics and Microbial Infection
« Pathogen Epigenetic Modification of Host Cells
¢ Trained Innate Immunity Epigenetic Mechanisms
* DNA Methylation Changes in Chronic Infections
« Microbiome Influence on Host Epigenome
« Epigenetic Biomarker Discovery Platform for Infection Diagnostics
» Microbial Histone Modification Mapping Software for Drug Development
» Real-time Chromatin Remodeling Detection System for Infection Monitoring
« Pathogenic Epigenome Analysis Engine for Personalized Treatment Selection
« Epigenetic Memory Prediction Tool for Vaccine and Immunotherapy Design

« Microbial Infection Epigenetic Landscape Analytics for Drug Repositioning

Microbiome and Inflammatory Diseases
« Gut Microbiome in Systemic Lupus Erythematosus
* Psoriasis Gut and Skin Microbiome Associations
« Ankylosing Spondylitis Gut Microbiome Studies
« Gout and Hyperuricemia Microbiome Interactions
« Microbiome Diagnostics Platform for Inflammatory Bowel Disease
« Probiotic Formulation Engine for Rheumatoid Arthritis Management
* Real-Time Microbiome Monitoring Software for Crohn"s Disease Patients
« Oral and Gut Microbiome Biomarker Discovery Service for Periodontitis
* Microbiota-Targeted Drug Development Platform for Celiac Disease

* Microbiome Consortium Analytics Dashboard for Dermatitis and Atopy

Microbiology of Abscesses and Suppurative Infections
« Fusobacterium necrophorum Lemierre Syndrome
« Intra-Abdominal Abscess Polymicrobial Communities
¢ Cerebral Abscess Microbiology and Management
« Periapical Abscess Microbiology
* Lung Abscess Pathogen Detection SaaS Platform
» Subcutaneous Abscess Microbial Profiling Commercial Service
* Empyema and Pleural Space Infection Analytics Tool
« Polymicrobial Abscess Antibiogram Generation Platform
« Diabetic Foot Ulcer Abscess Microbial Marketplace

« Surgical Site Infection Abscess Surveillance Commercial Network
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Viral Coinfection Biology
« HIV and Tuberculosis Coinfection Biology
* Influenza and Bacterial Pneumonia Synergy
* RSV and Rhinovirus Coinfection Effects
¢« SARS-CoV-2 Secondary Infection Epidemiology
» Dengue and Zika Coinfection Diagnostic Platform
» COVID-19 and Monkeypox Dual Infection Surveillance Tool
» Cytomegalovirus and Varicella Zoster Coinfection Biomarker Kit
» Respiratory Syncytial Virus and Parainfluenza Interaction Analytics
« Hepatitis B and Delta Virus Coinfection Therapeutic Development Suite

» Measles and Mumps Coinfection Vaccine Efficacy Monitoring System

Precision Microbiology Diagnhostics
» Multiplex gPCR Panel Optimization
« Digital PCR for Rare Variant Detection
« Metagenomics Clinical Diagnostic Implementation
« Artificial Intelligence in Microbiology Diagnostics
« Rapid Pathogen Identification SaaS Platform Architecture
*« MALDI-TOF Mass Spectrometry Data Analysis Tools
« Antimicrobial Susceptibility Testing Automation Platform
* Next-Generation Sequencing Microbiome Profiling Service
* Point-of-Care Molecular Diagnostic Device Software Integration

* Infection Control Analytics and Surveillance Dashboard

Microbiome of the Built Environment
» Hospital Microbiome Characterization Studies
« Building Microbiome and Occupant Health
« Probiotic Surface Treatment for Hospital Hygiene
* HVAC System Microbial Aerosol Dynamics
» Real-Time Microbial Monitoring SaaS for Commercial Facilities
« Antimicrobial Coating Application and Verification Service Suite
» Wastewater Microbiome Profiling for Building Plumbing Networks
» Occupant-Centric Indoor Air Quality Microbiome Analytics Platform
« Biofilm Detection and Remediation Tools for Food Service Facilities

« Microbiome-Based Indoor Environmental Quality Certification Program
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Microbiology of Antibiotic Discovery from Nature
« Soil Actinomycete Novel Compound Screening
* Marine Sediment Antimicrobial Discovery
« Insect Microbiome Antimicrobial Compound Discovery
¢ Synthetic Biology for Antibiotic Production Enhancement
 Plant Endophyte Screening Platform for Bioactive Discovery
* Fermentation Optimization Software for Natural Antibiotic Production
« Rare Microbial Strain Database and Licensing Marketplace
» Microbial Genomics Analytics for Antibiotic Biosynthesis Prediction
« Bioactive Compound Extraction and Purification Service Bureau

< Antimicrobial Resistance Monitoring and Efficacy Testing Platform

Microbiome Interaction with Therapeutics
« Gut Microbiome Effects on Oral Drug Bioavailability
« Microbiome Modification of Chemotherapy Toxicity
« Antibiotic Effects on Beneficial Microbiota
« Microbiome-Activated Prodrug Strategies
« Microbiome Profiling Platform for Personalized Immunotherapy Response
 Probiotic Formulation Engine for Drug-Microbe Interaction Mitigation
« Real-time Microbiome Monitoring System for Transplant Patient Outcomes
« Microbial Metabolite Detection Assay Suite for Drug Safety Profiling
* Microbiome-Targeted Delivery Platform for Localized Therapeutic Administration

» Dysbiosis Risk Stratification Analytics for Preventive Care Solutions

Microbial Electrosynthesis and Electrobiotechnology
« Microbial Electrosynthesis of Chemical Building Blocks
« Bioelectrochemical Treatment of Industrial Wastewater
¢ Electrofermentation for Enhanced Product Formation
« Bioanode Development for Microbial Fuel Cells
« Cathodic Biofilm Engineering for Industrial Gas Conversion
« Electromethanogenesis Systems for Renewable Biogas Production
« Bioelectrochemical Sensors for Real-Time Fermentation Monitoring
« Microbial Electrosynthesis Platform for Specialty Chemical Production
« Electrode Material Optimization Services for Enhanced Microbial Performance

« Integrated Bioelectrochemical Process Control Software Suite
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Microbiology of Surgical Site Infections
* Colorectal Surgery SSI Pathogen Epidemiology
* Orthopedic Implant-Related Infection Prevention
« Skin Decolonization Before Surgery
* Abdominal Wound Infection Biofilm Studies
» Real-Time SSI Risk Stratification SaaS Platform
» Rapid Pathogen Identification Diagnostic Tool Kit
 Antimicrobial Resistance Tracking Intelligence Software
* Surgical Environment Microbial Monitoring loT Network
« Personalized Antibiotic Selection Recommendation Engine

« Biofilm-Disrupting Implant Coating Commercial Technology

ESKAPE Pathogen Biology
 Enterococcus faecium VRE Resistance and Pathogenesis
« Klebsiella pneumoniae Hypervirulent Strain Studies
* Acinetobacter baumannii Survival and Persistence
« Pseudomonas aeruginosa Quorum Sensing and Virulence
« Staphylococcus aureus Antibiotic Susceptibility Prediction Platform
« Streptococcus pneumoniae Vaccine Development Analytics Suite
* Multi-ESKAPE Pathogen Detection and Resistance Genotyping Kit
» Carbapenem Resistance Mechanisms Surveillance and Reporting Dashboard
« Biofilm Formation Inhibition Compound Screening Service Platform

« Clinical Isolate Bank and Genotype-Phenotype Correlation Database

Microbiology of Dialysis-Related Infections
* Hemodialysis Vascular Access Infection Studies
* Peritoneal Dialysis Peritonitis Microbiology
« Water Quality in Hemodialysis Units
« Biofilm on Dialysis Equipment and Prevention
« Dialysis Machine Contamination Detection and Real-Time Monitoring SaaS
 Antimicrobial Dialysis Catheter Coating Technology and Licensing
* Microbial Susceptibility Testing Platform for Dialysis Infection Management
« Dialysis Unit Environmental Monitoring and Compliance Management System
« Machine Learning Algorithm for Dialysis Infection Risk Stratification Tool

« Specialized Disinfection Chemistry and Protocol Optimization Service
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Microbiology of Urogenital Infections
« Male Urogenital Tract Microbiome Characterization
« Prostatitis Microbiology and Biofilm Studies
* Epididymo-Orchitis Pathogen Characterization
« Vulvovaginal Candidiasis Pathogenesis Studies
 Urinary Tract Infection Rapid Diagnostic SaaS Platform
» Sexually Transmitted Infection Multiplex Detection Commercial Kit
« Bacterial Vaginosis Microbiome Profiling and Treatment Software
» Pyelonephritis Severity Assessment and Monitoring Analytics Tool
« Chronic Urogenital Infection Biofilm Detection and Characterization Service

« Antibiotic Resistance Profiling Engine for Urogenital Pathogens

Microbiology and Climate Change
« Expanding Geographic Range of Vector-Borne Pathogens
« Permafrost Microbiome and Ancient Pathogen Release
« Ocean Warming Effects on Marine Pathogen Ecology
« Drought and Coccidioidomycosis Emergence
« Climate-Driven Antibiotic Resistance Prediction SaaS Platform
« Agricultural Soil Microbiome Monitoring and Crop Disease Risk Tools
¢ Real-Time Water Quality Pathogen Detection Sensor Networks
¢ Fungal Spore Forecasting and Respiratory Disease Alert System
« Industrial Fermentation Contamination Control Under Climate Stress

* Wastewater Treatment Microbiome Optimization for Emerging Pathogens

Microbiology of Ocular Surface Infections
» Contact Lens Microbial Keratitis Prevention
* Blepharitis Demodex and Bacterial Microbiome
e Trachoma Chlamydia trachomatis Elimination
» Onchocercal Keratitis Pathomechanism Studies
 Bacterial Corneal Ulcer Diagnostics and Treatment SaaS Platform
« Fungal Keratitis Detection Imaging Software and Al Analytics
« Acanthamoeba Keratitis Prevention Monitoring and Risk Assessment Tools
« Viral Conjunctivitis and Epidemic Surveillance Real-time Tracking Network
« Ocular Surface Microbiome Analysis and Personalized Therapy Recommendation Engine

« Post-surgical Endophthalmitis Risk Prediction and Prevention Protocol Software
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Microbiology of Fever of Unknown Origin
* Metagenomics for FUO Pathogen Identification
« Bartonella and Rickettsial FUO Causes
* Periodic Fever Syndrome Microbiology Associations
* FUO Investigation Protocol Optimization
« Al-Powered Blood Culture Analytics Platform for FUO
» Real-Time Molecular Syndromic Panel SaaS for FUO
* Fastidious Organism Culture Optimization Tools and Reagents
« Serological Antibody Profiling Diagnostic Service for FUO
« Contamination Detection and Quality Control Software Suite

« Clinical Decision Support System for Empiric FUO Therapy

Microbiology of Prosthetic Joint Infections
« Biofilm Detection on Removed Prosthetic Joints
» Two-Stage Exchange Arthroplasty Microbiology
« Antibiotic-Loaded Spacer Elution Studies
* DAIR Procedure Outcome Prediction Factors
* Real-Time Pathogen Identification Platform for PJI Specimens
« Antibiotic Susceptibility Prediction Software for PJI Pathogens
« Biofilm Imaging and Quantification SaaS for Surgical Specimens
* Microbial Community Composition Analysis Tool for PJI Outcomes
« Spacer Antibiotic Release Monitoring Device and Analytics Portal

* Clinical Outcome Prediction Engine for PJI Management Strategies

Microbiology of Microbiome-Immune Crosstalk
* Microbiome Pattern Recognition and Innate Immunity
« Bacterial Metabolite Effects on Immune Cell Differentiation
« Mucosal IgA Response Shaping by Microbiome
» Microbiome and Vaccine Immunogenicity
« Dysbiosis Detection and Immune Restoration Diagnostics Platform
 Microbial Postbiotics Manufacturing for Immune Tolerance Induction
« Pathobiont Profiling and Immune Aggravation Risk Assessment Tools
» Engineered Probiotics Targeting Th17 and Regulatory T Balance
« Microbiome-Vaccine Synergy Optimization and Response Prediction Service

« Commensal Microbial Education of Dendritic Cells Integration Platform
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Microbiology of Influenza
¢ Influenza Antigenic Drift Surveillance
¢ Influenza Innate Immune Evasion Mechanisms
« Universal Influenza Vaccine Antigen Development
¢ Influenza Antiviral Resistance Monitoring
» Real-time Influenza Viral Load Quantification Platforms
 Al-powered Influenza Mutation Prediction and Forecasting Tools
« Influenza Receptor Binding Domain Screening Service Solutions
« Integrated Influenza Surveillance and Data Analytics Dashboards
« Influenza Hemagglutinin Conformational Stability Testing Instruments

« Next-generation Sequencing Influenza Strain Identification Service Platform

Microbiology of Bioterrorism Agents
« Bacillus anthracis Anthrax Pathogenesis Studies
« Yersinia pestis Plague Biology and Detection
 Botulinum Toxin Detection and Countermeasures
« Smallpox Virus Surrogate Model Development
« Viral Hemorrhagic Fever Real-time PCR Diagnostic Platform
 Antibiotic Resistance Profiling Software for Biodefense Agencies
« Ricin Toxin Neutralization Antibody Discovery Service
« Brucella Biosignature Detection Immunoassay Kits
¢ Orthopoxvirus Genomic Sequencing and Classification Engine

« Toxigenic Vibrio cholerae Culture Media Formulation Service

Microbiology of Arboviral Diseases
¢ Chikungunya Virus Arthritis Pathogenesis
* Dengue Fever to Severe Dengue Transition
¢ Japanese Encephalitis Virus Vaccine Effectiveness
» La Crosse Encephalitis Pediatric Studies
« Zika Virus Real-Time Diagnostic PCR Kit Platform
* Mosquito Vector Surveillance SaaS Dashboard System
» West Nile Virus Serology Testing Commercial Assay
« Arboviral Genome Sequencing Data Analytics Software
« Yellow Fever Vaccination Batch Release Testing Service

« Tick-Borne Encephalitis Multiplex Screening Commercial Kit
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Molecular Typing of Clinical Pathogens
* spa Typing for Staphylococcus aureus Epidemiology
* Multilocus VNTR Analysis for Bacterial Typing
* REP-PCR Fingerprinting for Healthcare Epidemiology
« Clonal Complex Evolution and AMR Accumulation
» MLST Database Integration Platform for Pathogen Surveillance
» Whole Genome Sequencing Analysis Suite for Bacterial Identification
* SNP Genotyping Automation System for Hospital Epidemiology Networks
« PFGE Digital Image Analysis and Clustering Commercial Service
» cgMLST Scheme Development and Validation Consulting Service

» Resistome Profiling Portal Linked to Molecular Typing Results

Microbiology of Intestinal Microbiota and Metabolism
« Akkermansia muciniphila Gut Barrier Function
« Faecalibacterium prausnitzii Anti-Inflammatory Function
* Ruminococcaceae and Complex Carbohydrate Degradation
« Gut Microbiome Circadian Rhythm Regulation
« Bacteroides Fragilis Polysaccharide Utilization Commercial Screening
« Roseburia Butyrate Production Optimization Diagnostic Tools
« Bifidobacterium Longum Metabolite Production Scale-Up Manufacturing
« Lactobacillus Plantarum Bile Salt Hydrolase Activity Profiling
* Methanobrevibacter Smithii Hydrogen Metabolism Biomarker Services

¢ Clostridium Cluster IV Secondary Bile Acid Metabolism Software

Microbiology of Infectious Diarrhea
« Diarrheagenic E. coli Pathotype Characterization
* Rotavirus Vaccine Efficacy and Strain Replacement
« Traveler's Diarrhea Etiology Studies
« Giardia lamblia Biology and Drug Resistance
* Cryptosporidium Detection and Quantification Platform
 Norovirus Outbreak Surveillance and Prediction Software
 Antimicrobial Susceptibility Testing for Enteric Pathogens
« Enteroviruses and Enterovirus D68 Multiplex Detection Kit
« Vibrio cholerae Virulence Factor Prediction and Strain Typing

« Probiotics Efficacy Validation and Microbiota Impact Assessment
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Microbiome and Type 2 Diabetes
¢ Gut Microbiome Composition in T2D Patients
« Metformin Microbiome Interaction Studies
« Bile Acid-Microbiome-Glucose Metabolism Axis
* Microbiome Intervention for T2D Prevention
« Personalized Probiotic Formulation Engine for Diabetic Patients
» Real-time Microbiome Biomarker Monitoring Diagnostic Device Platform
 Microbial Dysbiosis Risk Prediction Software for T2D Screening
» Microbiome-Targeted Drug Discovery Platform for Glycemic Control
« Functional Microbiome Testing and Nutrition Recommendation System

« Microbial Therapy Clinical Trial Management and Data Platform

Viral Vaccine Platform Technologies
* MRNA Vaccine Platform Optimization
« Viral Vector Vaccine Development
« Self-Amplifying RNA Vaccine Technology
« Nanoparticle Antigen Display Vaccine Design
« Protein Subunit Vaccine Manufacturing Automation Platform
« Live Attenuated Virus Strain Library and Screening Service
« Immunogenicity Prediction Software Using Al Modeling
* Thermostable Vaccine Formulation Development and Testing Kit
* Multiplex Vaccine Potency Assay Outsourcing and Analytics

* Adjuvant Formulation Optimization Engine for Commercial Vaccines

Microbiome and Cardiovascular Disease
* TMAO Gut Microbiome Cardiovascular Risk Link
 Oral Microbiome and Atherosclerosis Connection
¢ Gut Microbiome and Heart Failure
» Microbiome-Based CVD Risk Prediction Models
» Microbiome-Derived Metabolite Biomarker Testing Platforms
« Probiotic and Prebiotic Therapeutic Development for CVD
» Microbiome Phenotyping Saa$S for Cardiometabolic Risk Stratification
« Pathogenic Bacterial Bloom Detection and Intervention Tools
« Personalized Dietary Intervention Products Based on Microbiome Profiles

« Microbial Dysbiosis Monitoring Wearable Devices and Sensors
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Microbiology Education and Training
« Clinical Microbiology Laboratory Training Programs
« Infectious Disease Case-Based Learning Development
¢ Antimicrobial Resistance Awareness Programs
« Simulation Training for Infection Control
* Microbiology Competency Assessment SaaS Platform
« Virtual Laboratory Simulation Software for Microbiological Techniques
« Pathogen Identification Mobile Application for Field Testing
» Real-Time Laboratory Information Management Training Suite
« Microbiological Risk Assessment and Validation Consulting Platform

» Genomic Data Interpretation Training for Microbiologists

Microbiome and Mental Health Drug Development
« Microbiome Targeting for Antidepressant Development
» Gut-Brain Axis Drug Target Identification
« Psychobiotic Clinical Trial Design
« Vagus Nerve Microbiome Signal Transmission
« Microbiome Biomarker Discovery Platform for Psychiatric Therapeutics
« Psychobiotic Formulation Optimization and Manufacturing Software
* Neuroimmune Microbiota Modulatory Drug Screening Service
 Personalized Microbiome Intervention Recommendation Engine for Psychiatry
* Fermentation Scale-up Technology for Therapeutic Microbial Strain Production

* Real-world Evidence Analytics for Microbiome Mental Health Outcomes Tracking

Microbiology of Ocular Microbiome
 Healthy Ocular Surface Microbiome Composition
* Glaucoma Gut Microbiome Associations
* Ocular Microbiome Seasonal Variation
« Contact Lens Microbiome Risk Characterization
* Dry Eye Disease Microbiome Diagnostic Platform
« Post-Surgical Endophthalmitis Risk Prediction Tool
« Antimicrobial Resistance Profiling Service for Keratitis
 Contact Lens Care Microbiome Monitoring Application
« Ocular Surface Disease Therapeutics Development Platform

« Microbial Biofilm Imaging and Analysis Software
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Microbiology and Global Health Security
*« WHO Priority Pathogen Research Programs
¢ Antimicrobial Resistance Global Surveillance
* Neglected Tropical Disease Research Programs
 Laboratory Capacity Building in LMICs
» Rapid Diagnostic Test Manufacturing and Distribution Platform
» Pathogen Genomic Sequencing as a Service for Surveillance
» Al-Powered Outbreak Prediction and Risk Analytics Software
« Microbial Testing and Quality Assurance Service Outsourcing
« Antibiotic Susceptibility Testing Automation and Interpretation Platform

« Mobile Epidemiology Data Collection and Real-Time Reporting Tool

Microbiology of Systemic Fungal Infections
« Disseminated Candidiasis Pathogenesis Studies
« Cryptococcal Immune Reconstitution Syndrome
* Pneumocystis jirovecii Ecology and Transmission
« Antifungal Therapeutic Drug Monitoring
 Aspergillosis Risk Stratification SaaS Platform
* Real-Time Fungal Load Monitoring Biosensor Technology
« Histoplasmosis Geographic Epidemiology Mapping Software
¢ Antifungal Resistance Phenotyping and Genotyping Services
« Blastomycosis Serology Automation and Interpretation System

* Coccidioidomycosis Clinical Decision Support Mobile Application

Emerging Coronavirus Surveillance
« Bat Coronavirus Diversity and Spillover Risk
« Livestock Coronavirus Surveillance Programs
¢ Wildlife Coronavirus Cross-Species Transmission
« ACE2 Binding Affinity Surveillance Studies
* Real-Time Coronavirus Genomic Sequencing and Analysis Platform
» Wastewater Coronavirus Detection Commercial Testing Service
» Coronavirus Mutation Prediction Software with Binding Kinetics Modeling
 Global Coronavirus Epidemiological Intelligence and Alert Network
 Point-of-Care Coronavirus Variant Identification Diagnostic Device

« Coronavirus Surveillance Data Management and Reporting Compliance Software
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Microbiology of Burn Wound Infections
« Burn Wound Colonization Progression Studies
* Pseudomonas aeruginosa Burn Wound Pathogenesis
* Fungal Burn Wound Infection Biology
« Silver and Novel Antimicrobial Wound Dressings
» Real-Time Burn Wound Bacterial Monitoring SaaS Platform
 Al-Powered Multidrug-Resistant Burn Pathogen Prediction Engine
« Biofilm Disruption Technology for Burn Wound Care Products
* Portable Molecular Diagnostics Kit for Burn Unit Microbiology
« Synergistic Antimicrobial Peptide Formulations for Burn Therapy

« Burn Wound Microbiome Profiling and Clinical Decision Support Software

Microbiology of Pediatric Respiratory Infections
» Whooping Cough Resurgence Microbiology Studies
« Pediatric Community-Acquired Pneumonia Etiology
* RSV Bronchiolitis Microbiome Associations
* Mycoplasma pneumoniae Macrolide Resistance
« Influenza A Viral Subtyping SaaS Platform
« Streptococcus pyogenes Virulence Factor Detection Tools
« Parainfluenza Respiratory Viral Multiplex Assay Service
« Adenovirus Serotype Classification Commercial Diagnostic Kit
« Rhinovirus Phylogenetic Surveillance Data Analytics Platform

» Coronavirus Species Differentiation Rapid Testing Solutions

Phage Display and Antibody Technology
* Phage Display Library for Antibody Discovery
» Nanobody Discovery Against Microbial Targets
* Bispecific Antibody Design for Infection Treatment
» Antibody-Drug Conjugate for Bacterial Targeting
» Phage Display SaaS Platform for Rapid Antibody Screening
« Synthetic Antibody Library Manufacturing and Scale-Up Service
* Al-Powered Antibody Sequence Optimization and Humanization Tool
« High-Throughput Antibody Affinity Maturation Platform
« Phage Display Assay Kit and Reagent Marketplace
« Clinical-Grade Therapeutic Antibody Validation and GMP Service
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Microbiology of Chronic Liver Disease
¢ Gut Microbiome in Cirrhosis Progression
« Spontaneous Bacterial Peritonitis Prevention
« Rifaximin Effects on Gut Microbiome in NASH
¢ Hepatic Encephalopathy Gut Microbiome Role
» Microbiome Biomarker Detection Platform for Fibrosis Staging
» Pathogenic Bacterial Translocation Monitoring Dashboard and Analytics
« Probiotic and Prebiotic Efficacy Testing Service for CLD Patients
* Machine Learning Risk Stratification Engine for Portal Hypertension
« Microbial Dysbiosis Restoration Therapeutic Development Platform

< Antimicrobial Resistance Surveillance System for Liver Disease Populations

Microbiology of Zoonotic Infections
« Brucellosis Epidemiology and One Health Studies
« Leptospirosis Pathogen Ecology and Diagnosis
« Hantavirus Pulmonary Syndrome Reservoir Studies
« Nipah and Hendra Virus Bat Reservoir Studies
* Real-time Zoonotic Pathogen Detection SaaS Platform
« Antimicrobial Susceptibility Testing Tools for Zoonotic Bacteria
« Wildlife Disease Surveillance and Risk Mapping Software
« Serological Antibody Detection Kits for Emerging Zoonoses
¢ Occupational Exposure Risk Assessment and Compliance Platform

¢ Livestock-to-Human Transmission Prediction Biomarker Platform

Microbiology of Wound Biofilms
¢ Polymicrobial Wound Biofilm Community Structure
* MRSA and Pseudomonas Wound Biofilm Synergy
« Bacteriophage Treatment of Wound Biofilms
» Negative Pressure Wound Therapy and Biofilm
» Al-Powered Biofilm Susceptibility Profiling and Antibiotic Selection
» Real-Time Biofilm Monitoring Sensors for Chronic Wound Management
» Enzymatic Biofilm Disruption Products for Clinical and Home Care
« Multispecies Biofilm Culture and Testing Platforms for Product Development
« Antimicrobial Coating Technologies for Advanced Wound Dressings

« Biofilm-Specific Diagnostic Kits for Point-of-Care Wound Assessment
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Viral Vector Development for Gene Therapy
* AAV Capsid Engineering for Tissue Targeting
« Lentiviral Vector Integration Site Safety
< Adenoviral Vector Immunogenicity Reduction
« Baculovirus Vector Non-Viral Applications
» Herpes Simplex Virus Manufacturing Scale-Up Platform
« Retroviral Vector Quality Control Analytics Suite
* Vaccinia Virus Vector Immune Response Prediction Engine
» Paramyxovirus Vector Tropism Engineering Service
« Alphavirus Vector Manufacturing Consistency Dashboard

« Filovirus Vector Clinical Translation Regulatory Pathway Tool

Microbiology of Pediatric Gut Health
« Infant Formula Microbiome Effects
» Complementary Feeding and Microbiome Diversification
« Antibiotic Impact on Pediatric Gut Microbiome
« Microbiome and Childhood Obesity Prevention
« Probiotics and Prebiotics Efficacy Testing Platforms
» Gut Dysbiosis Detection and Intervention Software Tools
* Microbiome-Targeted Pediatric Nutrition Product Development
* Post-Antibiotic Microbiome Recovery Commercial Solutions
* Microbiome Profiling Services for Pediatric Clinical Settings

» Microbiome-Driven Allergen and Intolerance Prediction Systems

Microbiology of Antimicrobial Surfaces
» Copper Surface Antimicrobial Properties Studies
* Photocatalytic Surface Antimicrobial Coatings
e Quaternary Ammonium Surface Coating Efficacy
 Biomimetic Nanostructured Antimicrobial Surfaces
« Silver lon Release Antimicrobial Coating Products
« Peptide-Based Antimicrobial Surface Treatment Solutions
« Electrochemical Antimicrobial Surface Activation Systems
 Polymer-Embedded Antimicrobial Additive Manufacturing
« Enzyme-Catalyzed Antimicrobial Surface Regeneration Platforms

« Halogenated Antimicrobial Coating Testing and Certification
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Microbiology of Transplant-Transmitted Infections
* Donor-Derived Infection Risk Assessment
* HIV and HCV Window Period Donor Screening
« Unexpected Donor-Derived Infection Investigation
* West Nile Virus and Emerging Pathogen Screening
» Real-Time Pathogen Detection Platform for Transplant Organs
» Donor Microbiome Profiling Software for Infection Risk Stratification
« Automated Antimicrobial Susceptibility Testing Suite for Transplant Programs
« Cytomegalovirus and Opportunistic Infection Monitoring Dashboard
« Multi-Organ Contamination Detection and Traceability Management System

« Clinical Decision Support Tool for Donor-Transmitted Infection Prophylaxis

Microbial Secondary Metabolite Overproduction
* Regulatory Gene Engineering for Antibiotic Overproduction
« Precursor Supply Engineering for Polyketide Production
« Efflux Pump Engineering for Product Export
« Heterologous Expression of Biosynthetic Gene Clusters
« Fermentation Optimization SaaS for Metabolite Yield Maximization
« Strain Engineering Service for High-Titer Producer Development
* Metabolic Flux Analysis Software for Bioprocess Scale-Up
« Biosynthetic Cluster Mining Platform for Novel Compound Discovery
« Enzyme Engineering Toolkit for Pathway Bottleneck Resolution

* Microbial Culture Media Design Platform for Cost Reduction

Future Directions in Microbiology
« Microbiome Spatial Organization Technologies
¢ Single Cell Microbial Phenotyping Methods
¢ CRISPR Microbiome Engineering Applications
» Synthetic Microbiome Construction for Therapeutics
» Rapid Microbial Detection SaaS Platforms for Food Safety
« Precision Probiotic Strain Screening and Formulation Tools
« Microbial Metabolite Production Bioprocessing Optimization Services
* Real-Time Wastewater Microbiome Monitoring loT Networks
» Antimicrobial Resistance Prediction and Surveillance Platforms

* Environmental Bioremediation Microbial Consortium Commercial Products
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